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W.O. 2012-0102


Technical Memorandum


To: Kris Flanigan, Senior Civil Engineer
Riverside County Flood Control and Water Conservation District


From: Eliza Laws, Senior Environmental Analyst


Date: January 8, 2013


Re: Air Quality/Greenhouse Gas Analysis for the San Jacinto Master Drainage Plan Lines C
(Stage 2), C-4, C-5, and B


The following air quality assessment was prepared to evaluate whether the expected criteria air
pollutant emissions generated as a result of construction and operation of the proposed Project would
cause exceedances of the South Coast Air Quality Management District’s (SCAQMD) thresholds for air
resources in the Project area. The greenhouse gas (GHG) assessment was prepared to evaluate whether
the expected criteria GHG emissions generated as a result of construction and operation of the
proposed Project would exceed the South Coast Air Quality Management District (SCAQMD) draft
screening significance thresholds. This assessment was conducted within the context of the California
Environmental Quality Act (CEQA, California Public Resources Code Sections 21000 et seq.). The
methodology follows the CEQA Air Quality Handbook prepared by the SCAQMD for quantification of
emissions and evaluation of potential impacts to air resources. As recommended by SCAQMD staff, the
California Emissions Estimator Model version 2011.1.1 (CalEEMod) was used to quantify Project-related
emissions.


The Project proposes construction of a storm drain alignment that will connect to an existing reinforced
concrete box (RCB) system. The proposed facilities will comprise an underground RCB system that will
alleviate the flooding issues experienced by the residents and community within the area generally
bounded by Esplanade Avenue to the north, San Jacinto Avenue to the east, Menlo Avenue to the south,
and Buena Vista Avenue to the west. The total length of the Project is approximately 1.5 miles in length.
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Regional Significance Threshold Analysis
The thresholds contained in the SCAQMD CEQA Air Quality Handbook1 (SCAQMD 1993) are considered
regional thresholds and are shown in Table 1 – SCAQMD CEQA Daily Regional Significance Thresholds,
below. These regional thresholds were developed based on the SCAQMD’s treatment of a major
stationary source.


Table 1 – SCAQMD CEQA Daily Regional Significance Thresholds
Emission


Threshold Units VOC NOX CO SOX PM-10 PM-2.5


Construction lbs/day 75 100 550 150 150 55
Operation lbs/day 55 55 550 150 150 55


Air quality impacts can be described in a short- and long-term perspective. Short-term impacts occur
during site grading and Project construction and consist of fugitive dust and other particulate matter, as
well as exhaust emissions generated by construction-related vehicles. Long-term air quality impacts
occur once the Project is in operation. The Project consists of an underground storm drain facilities.
Operational emissions would be from the infrequent visits by vehicles driven by maintenance personnel
and are considered negligible; therefore, only short-term impacts were evaluated.


The Project will be required to comply with existing SCAQMD rules for the reduction of fugitive dust
emissions. SCAQMD Rule 403 establishes these procedures. Compliance with this rule is achieved
through application of standard best management practices in construction and operation activities,
such as application of water or chemical stabilizers to disturbed soils, managing haul road dust by
application of water, covering haul vehicles, restricting vehicle speeds on unpaved roads to 15 mph,
sweeping loose dirt from paved site access roadways, cessation of construction activity when winds
exceed 25 mph and establishing a permanent, stabilizing ground cover on finished sites. In addition,
projects that disturb 50 acres or more of soil or move 5,000 cubic yards of materials per day are
required to submit a Fugitive Dust Control Plan or a Large Operation Notification Form to SCAQMD.
Based on the size of the Project area (approximately 14 acres) a Fugitive Dust Control Plan or Large
Operation Notification would not be required.


Short-Term Analysis
Short-term emissions from storm drain construction were evaluated using the CalEEMod version
2011.1.1 program. The total construction period for the proposed Project is approximately one year,
beginning in July 2013. The default parameters within CalEEMod were used and these default values
reflect a worst-case scenario, which means that Project emissions are expected to be equal to or less
than the estimated emissions. In addition to the default values used, assumptions relevant to model
inputs for short-term construction emission estimates used are:


1 South Coast Air Quality Management District, CEQA Air Quality Handbook, November 1993. (Available at SCAQMD.)
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Construction is anticipated to begin in July 2013 with site preparation activities and would end
with final paving and returning the right-of-way to pre-construction conditions by July 2014.The
modeled schedule is shown below:


Construction Activity Start Date End Date Total Working
Days


Site Preparation July 1, 2013 July 14, 2013 10 days
Site Grading July 15, 2013 May 31, 2014 222 days
Building Construction July 15, 2013 May 31, 2014 222 days
Paving December 30, 2013 June 15, 2014 15 days
Site Cleanup June 16, 2014 June 27, 2014 10 days


The equipment to be used for each activity is shown below:


Construction Activity Off-Road Equipment Unit Amount


Site Preparation Crawler Tractors 1
Rubber Tired Loaders 2


Site Grading Crawler Tractors 1
Excavators 2
Rubber Tired Loaders 2
Signal Boards 4


Building Construction Concrete/Industrial Saws 1
Cranes 1
Excavators 2
Pumps 1
Rubber Tired Loaders 2
Signal Boards 4
Skid Steer Loaders 1
Tractors/Loaders/Backhoes 1


Paving Pavers 1
Rollers 1
Signal Boards 2
Skid Steer Loaders 1


Site Clearing Rubber Tired Loaders 2
Signal Boards 1
Skid Steer Loaders 1
Tractors/Loaders/Backhoes 1


To evaluate Project compliance with SCAQMD Rule 403 for fugitive dust control, the Project
utilized the mitigation option of watering the Project site three times daily which achieves a
control efficiency of 61 percent for PM-10 and PM-2.5 emissions.


The results of this analysis are summarized below.
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Table 2 – Estimated Daily Construction Emissions


Activity/Year
Peak Daily Emissions (lb/day)


VOC NOX CO SO2 PM-10 PM-2.5
SCAQMD Daily Construction


Thresholds 75 100 550 150 150 55


2013


Site Preparation 2.67 16.46 11.35 0.02 1.55 1.41


Grading 4.90 32.25 24.20 0.04 3.65 2.29


Building Construction 7.25 50.52 33.29 0.06 3.37 3.37


Paving 3.84 14.94 10.87 0.01 2.18 1.19


Maximum1, 2 15.99 97.71 68.36 0.11 9.20 6.85


Exceeds Threshold? No No No No No No


2014


Grading 4.60 30.30 23.95 0.04 3.44 2.08


Building Construction 6.72 47.24 32.97 0.06 3.04 3.04


Paving 4.98 14.18 10.65 0.01 2.09 1.10


Site Clearing 2.47 15.18 12.51 0.02 1.39 1.18


Maximum2, 3 16.30 91.72 67.57 0.11 8.57 6.22


Exceeds Threshold? No No No No No No


Notes: 1 Maximum emissions are the greater of site preparation alone or the sum of grading, construction, and paving as
these activities occur concurrently.
2 Project-specific assumptions for construction equipment and schedule were input in CalEEMod and were used in
conjunction with CalEEMod default parameters to reflect a worst-case emissions scenario. This means Project emissions
are expected to be equal to or less than the estimated daily construction emissions reported in this table.
3 Maximum emissions are the greater of site clearing alone or the sum of grading, construction, and paving as these
activities occur concurrently.


As shown in the table above, the emissions from construction of the Project are below the SCAQMD
Daily Construction Thresholds for all of the criteria pollutants.


Localized Significance Threshold Analysis


Background
As part of the SCAQMD’s environmental justice program, attention has been focused on localized effects
of air quality. Staff at SCAQMD has developed localized significance threshold (LST) methodology2 that
can be used by public agencies to determine whether or not a project may generate significant adverse
localized air quality impacts (both short- and long-term). LSTs represent the maximum emissions from a
project that will not cause or contribute to an exceedance of the state ambient air quality standard, and


2 South Coast Air Quality Management District, Final Localized Significance Threshold Methodology, Revised July 2008.
(Available at http://www.aqmd.gov/ceqa/handbook/LST/LST.html, accessed February 22, 2012.)



http://www.aqmd.gov/ceqa/handbook/LST/LST.html
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are developed based on the ambient concentrations of that pollutant for each source receptor area
(SRA). The Project is located within SRA 28.


Short-Term Analysis
According to the LST methodology, only on-site emissions need to be analyzed. Emissions associated
with vendor and worker trips are mobile source emissions that occur off site. The emissions analyzed
under the LST methodology are NO2, CO, PM-10, and PM-2.5. SCAQMD has provided LST lookup tables
and sample construction scenarios3  to allow users to readily determine if the daily emissions for
proposed construction or operational activities could result in significant localized air quality impacts for
projects five acres or smaller. Although the Project disturbs approximately 14.4 acres, the Project is
linear and will progress in a linear fashion and disturb a much smaller area per day. The smallest
threshold is the one-acre LST. It is assumed that the Project will disturb approximately one-acre on a
worst-case day. Therefore, the one-acre LST lookup table was utilized to estimate the construction
emissions.4


The LST thresholds are estimated using the maximum daily disturbed area (in acres) and the distance of
the Project to the nearest sensitive receptors (in meters). The closest sensitive receptors are the existing
residences adjacent to the storm drain alignment. The closest receptor on the LST look-up tables is 25
meters. According to LST methodology, projects with boundaries closer than 25 meters to the nearest
receptor should use the LSTs for receptors located at 25 meters. Therefore, a receptor distance of 25
meters (85 feet) was used. The results are summarized below.


Table 3 – LST Results for Daily Construction Emissions


Pollutant Peak Daily Emissions (lb/day)


NOX CO PM-10 PM-2.5
LST Threshold for 1 acre


at 25 meters 162 750 4 3


Site Preparation 24.6 12.5 1.8 1.4


Grading 43.9 24.1 2.9 2.3


Building Construction 27.3 15.6 1.6 1.5


Paving 11.9 7.8 0.8 0.8


Site Clearing 19.6 10.8 1.1 1.0


Exceeds Threshold? No No No No
Note: Each activity occurs separately within the same area.


Emissions from construction of the Project will be below the LST established by SCAQMD for the Project.


3 http://www.aqmd.gov/ceqa/handbook/LST/LST.html
4 http://www.aqmd.gov/ceqa/handbook/LST/CalEEModguidance.pdf



http://www.aqmd.gov/ceqa/handbook/LST/LST.html

http://www.aqmd.gov/ceqa/handbook/LST/CalEEModguidance.pdf
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Long-Term Analysis
This Project involves the construction of underground storm drain facilities. The long-term emissions, as
discussed previously, are primarily in the form of mobile source emissions, with no stationary sources of
emission present. According to SCAQMD LST methodology, LSTs would apply to the operational phase of
a project, if the project includes stationary sources, or attracts mobile sources that may spend long
periods queuing and idling at the site; such as warehouse/transfer facilities. The proposed Project does
not include such uses. Therefore, due to the lack of stationary source emissions, no long-term LST
analysis is needed.


Greenhouse Gas Analysis
Greenhouse gases (GHG) are not presented in lbs/day like criteria pollutants; they are typically
evaluated on an annual basis using the metric system. Additionally, unlike the criteria pollutants, GHG
do not have adopted significance thresholds associated with them at this time. Several agencies, at
various levels, have proposed draft GHG significance thresholds for use in CEQA documents. The
California Air Resources Board (CARB) released in 2008 draft, GHG thresholds for industrial and
residential and commercial projects.5 These draft GHG thresholds from CARB have yet to identify a
performance standard for construction-related emissions for industrial or residential and commercial
projects. Similarly, the SCAQMD has been working on GHG thresholds for development project as well.
In December 2008, the SCAQMD adopted a threshold of 10,000 metric tonnes per year of carbon
dioxide equivalents (MTCO2E/yr) for stationary sources project for which SCAQMD was the lead agency.
The most recent draft proposal was in September 20106 and included significance thresholds for
residential, commercial, and mixed-use projects at 3,500, 1,400, and 3,000 MTCO2E/yr, respectively.
Alternatively, a lead agency has the option to use 3,000 MTCO2E/yr as a threshold for all non-industrial
projects. Although both options are recommended by SCAQMD, a lead agency is advised to use only one
option and to use it consistently. The SCAQMD significance thresholds evaluate construction emissions
by amortizing them over an expected project life of 30 years.


The CalEEMod output results for construction-related GHG emissions present the GHG emissions
estimates for the Project for CO2, methane (CH4), nitrous oxide (N2O), and CO2E.7


Short-Term Analysis
Construction-Related Emissions
The CalEEMod model calculates GHG emissions from fuel usage by construction equipment and
construction-related activities, like construction worker trips, for the Project. The CalEEMod estimate
does not analyze emissions from construction-related electricity or natural gas. Construction-related


5 California Air Resources Board, Preliminary Draft Staff Proposal, Recommended Approaches for Setting Interim Significance
Thresholds for Greenhouse Gases under the California Environmental Quality Act, October 24, 2008. (Available at
http://www.arb.ca.gov/cc/localgov/ceqa/ceqa.htm, accessed February 22, 2012.)
6 http://www.aqmd.gov/ceqa/handbook/GHG/2010/sept28mtg/sept29.html
7 CO2E is the sum of CO2 emissions estimated plus the sum of CH4 and N2O emissions estimated multiplied by their respective
global warming potential (GWP).



http://www.arb.ca.gov/cc/localgov/ceqa/ceqa.htm
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electricity and natural gas emissions vary based on the amount of electric power used during
construction and other unknown factors which make them too speculative to quantify.


Table 4 – Project Construction Equipment GHG Emissions


Year
Metric Tons per year (MT/yr)


Total CO2 Total CH4 Total N2O Total CO2E1


2013 531.40 0.06 0.00 532.70
2014 479.89 0.05 0.00 480.97
Total 1,011.29 0.11 0.00 1,013.67


Note: 1 Total CO2E may not appear to equal the total of all GHG due to rounding within CalEEMod.


Evaluation of the table above indicates that an estimated 1,013.67 MTCO2E will occur from Project
construction equipment over the course of the estimated construction period of approximately 12
months.


The proposed Project does not fit into the categories provided (industrial, commercial, and residential)
in either the draft thresholds from CARB and SCAQMD. The Project’s emissions will be compared to
whichever threshold is more conservative. As stated above, the draft GHG threshold from CARB has yet
to identify a performance standard for construction-related emissions for industrial or commercial and
residential projects. The total GHG emissions from Project construction are below the lowest SCAQMD
recommended screening level of 1,400 MTCO2E/yr for commercial projects. Due to the lack of adopted
emissions thresholds, the estimated amount of emissions from Project construction, and negligible
operational emissions from infrequent maintenance vehicles, the proposed Project will not generate
GHG emissions that exceed applicable draft screening thresholds.


Conclusion
The conclusion of this analysis indicates that the proposed Project will not exceed criteria pollutant
thresholds established by SCAQMD on a regional or localized level. The Project will also not exceed any
draft GHG screening threshold recommended by SCAQMD.


Should you have any questions, please contact Eliza Laws at (951) 686-1070.
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Off-road Equipment - see table


Land Use -


Project Characteristics -


Construction Phase - see table


Off-road Equipment - see table


Off-road Equipment - see table


Riverside-South Coast County, Summer


San Jacinto Line C


1.1 Land Usage


Other Non-Asphalt Surfaces 9.43 Acre


Other Asphalt Surfaces 5 Acre


Land Uses Size Metric


1.2 Other Project Characteristics
Urbanization


Climate Zone


Urban


10


Wind Speed (m/s)


Precipitation Freq (Days)


2.4


28


1.3 User Entered Comments


1.0 Project Characteristics


Utility Company Southern California Edison


Date: 12/10/2012CalEEMod Version: CalEEMod.2011.1.1
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Trips and VMT - water truck/hauling trips


Construction Off-road Equipment Mitigation - water site 3x daily to reduce fugitive dust 61%


Off-road Equipment - see table


Off-road Equipment - see table


Off-road Equipment - see table


2.0 Emissions Summary


2.1 Overall Construction (Maximum Daily Emission)


2014 14.99 91.67 67.59 0.12 3.98 6.21 10.20 0.02 6.21 6.24 0.00 11,027.96 0.00 1.22 0.00 11,053.67


2013 16.00 97.66 68.36 0.12 3.98 6.84 10.83 0.02 6.84 6.87 0.00 11,033.94 0.00 1.32 0.00 11,061.64


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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2.1 Overall Construction (Maximum Daily Emission)


2014 14.99 91.67 67.59 0.12 2.37 6.21 8.58 0.02 6.21 6.24 0.00 11,027.96 0.00 1.22 0.00 11,053.67


2013 16.00 97.66 68.36 0.12 2.37 6.84 9.21 0.02 6.84 6.87 0.00 11,033.94 0.00 1.32 0.00 11,061.64


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







4 of 27


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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3.2 Site Preparation - 2013


Off-Road 2.58 15.75 10.51 0.02 1.38 1.38 1.38 1.38 1,466.43 0.23 1,471.30


Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Total 2.58 15.75 10.51 0.02 0.00 1.38 1.38 0.00 1.38 1.38 1,466.43 0.23 1,471.30


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


Vendor 0.05 0.64 0.31 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.54 0.00 108.59


Worker 0.04 0.05 0.53 0.00 0.10 0.00 0.11 0.00 0.00 0.01 83.95 0.00 84.05


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 0.69 0.84 0.00 0.14 0.02 0.17 0.00 0.02 0.03 192.49 0.00 192.64


ROG NOx CO SO2 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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3.2 Site Preparation - 2013


Off-Road 2.58 15.75 10.51 0.02 1.38 1.38 1.38 1.38 0.00 1,466.43 0.23 1,471.30


Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Total 2.58 15.75 10.51 0.02 0.00 1.38 1.38 0.00 1.38 1.38 0.00 1,466.43 0.23 1,471.30


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


Vendor 0.05 0.64 0.31 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.54 0.00 108.59


Worker 0.04 0.05 0.53 0.00 0.10 0.00 0.11 0.00 0.00 0.01 83.95 0.00 84.05


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 0.69 0.84 0.00 0.14 0.02 0.17 0.00 0.02 0.03 192.49 0.00 192.64


ROG NOx CO SO2 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 Grading - 2013


Off-Road 4.74 31.45 22.36 0.04 2.25 2.25 2.25 2.25 3,455.79 0.43 3,464.73


Fugitive Dust 2.65 0.00 2.65 0.00 0.00 0.00 0.00


Total 4.74 31.45 22.36 0.04 2.65 2.25 4.90 0.00 2.25 2.25 3,455.79 0.43 3,464.73


ROG NOx CO SO2 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 0.05 0.64 0.31 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.54 0.00 108.59


Worker 0.11 0.13 1.53 0.00 0.30 0.01 0.31 0.01 0.01 0.02 241.36 0.01 241.65


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 0.16 0.77 1.84 0.00 0.34 0.03 0.37 0.01 0.03 0.04 349.90 0.01 350.24


ROG NOx CO SO2 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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Vendor 0.05 0.64 0.31 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.54 0.00 108.59


Worker 0.11 0.13 1.53 0.00 0.30 0.01 0.31 0.01 0.01 0.02 241.36 0.01 241.65


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 0.16 0.77 1.84 0.00 0.34 0.03 0.37 0.01 0.03 0.04 349.90 0.01 350.24


ROG NOx CO SO2 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 - 2013


Off-Road 4.74 31.45 22.36 0.04 2.25 2.25 2.25 2.25 0.00 3,455.79 0.43 3,464.73


Fugitive Dust 1.03 0.00 1.03 0.00 0.00 0.00 0.00


Total 4.74 31.45 22.36 0.04 1.03 2.25 3.28 0.00 2.25 2.25 0.00 3,455.79 0.43 3,464.73


ROG NOx CO SO2 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 0.05 0.58 0.29 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.91 0.00 108.95


Worker 0.10 0.12 1.40 0.00 0.30 0.01 0.31 0.01 0.01 0.02 237.07 0.01 237.34


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 0.15 0.70 1.69 0.00 0.34 0.03 0.37 0.01 0.03 0.04 345.98 0.01 346.29


ROG NOx CO SO2 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 - 2014


Off-Road 4.45 29.57 22.26 0.04 2.04 2.04 2.04 2.04 3,455.79 0.40 3,464.14


Fugitive Dust 2.65 0.00 2.65 0.00 0.00 0.00 0.00


Total 4.45 29.57 22.26 0.04 2.65 2.04 4.69 0.00 2.04 2.04 3,455.79 0.40 3,464.14


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 lb/day lb/day


Unmitigated Construction On-Site
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Vendor 0.05 0.58 0.29 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.91 0.00 108.95


Worker 0.10 0.12 1.40 0.00 0.30 0.01 0.31 0.01 0.01 0.02 237.07 0.01 237.34


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 0.15 0.70 1.69 0.00 0.34 0.03 0.37 0.01 0.03 0.04 345.98 0.01 346.29


ROG NOx CO SO2 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 - 2014


Off-Road 4.45 29.57 22.26 0.04 2.04 2.04 2.04 2.04 0.00 3,455.79 0.40 3,464.14


Fugitive Dust 1.03 0.00 1.03 0.00 0.00 0.00 0.00


Total 4.45 29.57 22.26 0.04 1.03 2.04 3.07 0.00 2.04 2.04 0.00 3,455.79 0.40 3,464.14


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


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2013


Off-Road 7.25 50.52 33.29 0.06 3.37 3.37 3.37 3.37 5,657.34 0.65 5,671.01


Total 7.25 50.52 33.29 0.06 3.37 3.37 3.37 3.37 5,657.34 0.65 5,671.01


ROG NOx CO SO2 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2013


Off-Road 7.25 50.52 33.29 0.06 3.37 3.37 3.37 3.37 0.00 5,657.34 0.65 5,671.01


Total 7.25 50.52 33.29 0.06 3.37 3.37 3.37 3.37 0.00 5,657.34 0.65 5,671.01


ROG NOx CO SO2 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2014


Off-Road 6.72 47.24 32.97 0.06 3.04 3.04 3.04 3.04 5,657.34 0.60 5,669.94


Total 6.72 47.24 32.97 0.06 3.04 3.04 3.04 3.04 5,657.34 0.60 5,669.94


ROG NOx CO SO2 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







14 of 27


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


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2014


Off-Road 6.72 47.24 32.97 0.06 3.04 3.04 3.04 3.04 0.00 5,657.34 0.60 5,669.94


Total 6.72 47.24 32.97 0.06 3.04 3.04 3.04 3.04 0.00 5,657.34 0.60 5,669.94


ROG NOx CO SO2 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 0.05 0.64 0.31 0.00 0.17 0.02 0.19 0.00 0.02 0.02 108.54 0.00 108.59


Worker 0.06 0.07 0.87 0.00 0.82 0.01 0.83 0.01 0.01 0.01 136.42 0.01 136.58


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 0.11 0.71 1.18 0.00 0.99 0.03 1.02 0.01 0.03 0.03 244.96 0.01 245.17


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


3.5 Paving - A - 2013


Paving 1.31 0.00 0.00 0.00 0.00 0.00


Off-Road 2.42 14.20 9.69 0.01 1.16 1.16 1.16 1.16 1,325.94 0.22 1,330.49


Total 3.73 14.20 9.69 0.01 1.16 1.16 1.16 1.16 1,325.94 0.22 1,330.49


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
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3.5 Paving - A - 2013


Paving 1.31 0.00 0.00 0.00 0.00 0.00


Off-Road 2.42 14.20 9.69 0.01 1.16 1.16 1.16 1.16 0.00 1,325.94 0.22 1,330.49


Total 3.73 14.20 9.69 0.01 1.16 1.16 1.16 1.16 0.00 1,325.94 0.22 1,330.49


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 0.05 0.64 0.31 0.00 0.17 0.02 0.19 0.00 0.02 0.02 108.54 0.00 108.59


Worker 0.06 0.07 0.87 0.00 0.82 0.01 0.83 0.01 0.01 0.01 136.42 0.01 136.58


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 0.11 0.71 1.18 0.00 0.99 0.03 1.02 0.01 0.03 0.03 244.96 0.01 245.17


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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3.5 Paving - A - 2014


Paving 1.31 0.00 0.00 0.00 0.00 0.00


Off-Road 2.25 13.51 9.57 0.01 1.07 1.07 1.07 1.07 1,325.94 0.20 1,330.20


Total 3.56 13.51 9.57 0.01 1.07 1.07 1.07 1.07 1,325.94 0.20 1,330.20


ROG NOx CO SO2 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 0.05 0.58 0.29 0.00 0.17 0.02 0.19 0.00 0.02 0.02 108.91 0.00 108.95


Worker 0.06 0.07 0.79 0.00 0.82 0.01 0.83 0.01 0.01 0.01 134.00 0.01 134.15


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 0.11 0.65 1.08 0.00 0.99 0.03 1.02 0.01 0.03 0.03 242.91 0.01 243.10


ROG NOx CO SO2 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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3.5 Paving - A - 2014


Paving 1.31 0.00 0.00 0.00 0.00 0.00


Off-Road 2.25 13.51 9.57 0.01 1.07 1.07 1.07 1.07 0.00 1,325.94 0.20 1,330.20


Total 3.56 13.51 9.57 0.01 1.07 1.07 1.07 1.07 0.00 1,325.94 0.20 1,330.20


ROG NOx CO SO2 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 0.05 0.58 0.29 0.00 0.17 0.02 0.19 0.00 0.02 0.02 108.91 0.00 108.95


Worker 0.06 0.07 0.79 0.00 0.82 0.01 0.83 0.01 0.01 0.01 134.00 0.01 134.15


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 0.11 0.65 1.08 0.00 0.99 0.03 1.02 0.01 0.03 0.03 242.91 0.01 243.10


ROG NOx CO SO2 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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3.6 Paving - B - 2014


Paving 2.62 0.00 0.00 0.00 0.00 0.00


Off-Road 2.25 13.51 9.57 0.01 1.07 1.07 1.07 1.07 1,325.94 0.20 1,330.20


Total 4.87 13.51 9.57 0.01 1.07 1.07 1.07 1.07 1,325.94 0.20 1,330.20


ROG NOx CO SO2 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 0.05 0.58 0.29 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.91 0.00 108.95


Worker 0.06 0.07 0.79 0.00 0.17 0.01 0.18 0.01 0.01 0.01 134.00 0.01 134.15


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 0.11 0.65 1.08 0.00 0.21 0.03 0.24 0.01 0.03 0.03 242.91 0.01 243.10


ROG NOx CO SO2 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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3.6 Paving - B - 2014


Paving 2.62 0.00 0.00 0.00 0.00 0.00


Off-Road 2.25 13.51 9.57 0.01 1.07 1.07 1.07 1.07 0.00 1,325.94 0.20 1,330.20


Total 4.87 13.51 9.57 0.01 1.07 1.07 1.07 1.07 0.00 1,325.94 0.20 1,330.20


ROG NOx CO SO2 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 0.05 0.58 0.29 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.91 0.00 108.95


Worker 0.06 0.07 0.79 0.00 0.17 0.01 0.18 0.01 0.01 0.01 134.00 0.01 134.15


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 0.11 0.65 1.08 0.00 0.21 0.03 0.24 0.01 0.03 0.03 242.91 0.01 243.10


ROG NOx CO SO2 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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3.7 Site Clearing - 2014


Off-Road 2.36 14.51 11.43 0.02 1.15 1.15 1.15 1.15 1,607.03 0.21 1,611.47


Total 2.36 14.51 11.43 0.02 1.15 1.15 1.15 1.15 1,607.03 0.21 1,611.47


ROG NOx CO SO2 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 0.05 0.58 0.29 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.91 0.00 108.95


Worker 0.06 0.07 0.79 0.00 0.17 0.01 0.18 0.01 0.01 0.01 134.00 0.01 134.15


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 0.11 0.65 1.08 0.00 0.21 0.03 0.24 0.01 0.03 0.03 242.91 0.01 243.10


ROG NOx CO SO2 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 0.05 0.58 0.29 0.00 0.04 0.02 0.06 0.00 0.02 0.02 108.91 0.00 108.95


Worker 0.06 0.07 0.79 0.00 0.17 0.01 0.18 0.01 0.01 0.01 134.00 0.01 134.15


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 0.11 0.65 1.08 0.00 0.21 0.03 0.24 0.01 0.03 0.03 242.91 0.01 243.10


ROG NOx CO SO2 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


3.7 Site Clearing - 2014


Off-Road 2.36 14.51 11.43 0.02 1.15 1.15 1.15 1.15 0.00 1,607.03 0.21 1,611.47


Total 2.36 14.51 11.43 0.02 1.15 1.15 1.15 1.15 0.00 1,607.03 0.21 1,611.47


ROG NOx CO SO2 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


Other Non-Asphalt Surfaces 0.00 0.00 0.00


Other Asphalt Surfaces 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


Other Asphalt Surfaces 9.50 7.30 7.30 0.00 0.00 0.00


Other Non-Asphalt Surfaces 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


Other Non-Asphalt 
Surfaces


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


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


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


Other Asphalt 
Surfaces


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 - see table


Land Use -


Project Characteristics -


Construction Phase - see table


Off-road Equipment - see table


Off-road Equipment - see table


Riverside-South Coast County, Winter


San Jacinto Line C


1.1 Land Usage


Other Non-Asphalt Surfaces 9.43 Acre


Other Asphalt Surfaces 5 Acre


Land Uses Size Metric


1.2 Other Project Characteristics
Urbanization


Climate Zone


Urban


10


Wind Speed (m/s)


Precipitation Freq (Days)


2.4


28


1.3 User Entered Comments


1.0 Project Characteristics


Utility Company Southern California Edison


Date: 12/10/2012CalEEMod Version: CalEEMod.2011.1.1
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Trips and VMT - water truck/hauling trips


Construction Off-road Equipment Mitigation - water site 3x daily to reduce fugitive dust 61%


Off-road Equipment - see table


Off-road Equipment - see table


Off-road Equipment - see table


2.0 Emissions Summary


2.1 Overall Construction (Maximum Daily Emission)


2014 14.99 91.73 67.39 0.12 3.98 6.22 10.20 0.02 6.22 6.24 0.00 10,985.12 0.00 1.22 0.00 11,010.81


2013 16.01 97.73 68.15 0.12 3.98 6.84 10.83 0.02 6.84 6.87 0.00 10,990.47 0.00 1.32 0.00 11,018.14


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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2.1 Overall Construction (Maximum Daily Emission)


2014 14.99 91.73 67.39 0.12 2.37 6.22 8.58 0.02 6.22 6.24 0.00 10,985.12 0.00 1.22 0.00 11,010.81


2013 16.01 97.73 68.15 0.12 2.37 6.84 9.21 0.02 6.84 6.87 0.00 10,990.47 0.00 1.32 0.00 11,018.14


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
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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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3.2 Site Preparation - 2013


Off-Road 2.58 15.75 10.51 0.02 1.38 1.38 1.38 1.38 1,466.43 0.23 1,471.30


Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Total 2.58 15.75 10.51 0.02 0.00 1.38 1.38 0.00 1.38 1.38 1,466.43 0.23 1,471.30


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


Vendor 0.05 0.66 0.36 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.59 0.00 107.65


Worker 0.04 0.05 0.47 0.00 0.10 0.00 0.11 0.00 0.00 0.01 74.71 0.00 74.81


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 0.71 0.83 0.00 0.14 0.02 0.17 0.00 0.02 0.03 182.30 0.00 182.46


ROG NOx CO SO2 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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3.2 Site Preparation - 2013


Off-Road 2.58 15.75 10.51 0.02 1.38 1.38 1.38 1.38 0.00 1,466.43 0.23 1,471.30


Fugitive Dust 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Total 2.58 15.75 10.51 0.02 0.00 1.38 1.38 0.00 1.38 1.38 0.00 1,466.43 0.23 1,471.30


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


Vendor 0.05 0.66 0.36 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.59 0.00 107.65


Worker 0.04 0.05 0.47 0.00 0.10 0.00 0.11 0.00 0.00 0.01 74.71 0.00 74.81


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 0.71 0.83 0.00 0.14 0.02 0.17 0.00 0.02 0.03 182.30 0.00 182.46


ROG NOx CO SO2 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 Grading - 2013


Off-Road 4.74 31.45 22.36 0.04 2.25 2.25 2.25 2.25 3,455.79 0.43 3,464.73


Fugitive Dust 2.65 0.00 2.65 0.00 0.00 0.00 0.00


Total 4.74 31.45 22.36 0.04 2.65 2.25 4.90 0.00 2.25 2.25 3,455.79 0.43 3,464.73


ROG NOx CO SO2 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 0.05 0.66 0.36 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.59 0.00 107.65


Worker 0.11 0.14 1.34 0.00 0.30 0.01 0.31 0.01 0.01 0.02 214.80 0.01 215.07


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 0.16 0.80 1.70 0.00 0.34 0.03 0.37 0.01 0.03 0.04 322.39 0.01 322.72


ROG NOx CO SO2 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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Vendor 0.05 0.66 0.36 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.59 0.00 107.65


Worker 0.11 0.14 1.34 0.00 0.30 0.01 0.31 0.01 0.01 0.02 214.80 0.01 215.07


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 0.16 0.80 1.70 0.00 0.34 0.03 0.37 0.01 0.03 0.04 322.39 0.01 322.72


ROG NOx CO SO2 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 - 2013


Off-Road 4.74 31.45 22.36 0.04 2.25 2.25 2.25 2.25 0.00 3,455.79 0.43 3,464.73


Fugitive Dust 1.03 0.00 1.03 0.00 0.00 0.00 0.00


Total 4.74 31.45 22.36 0.04 1.03 2.25 3.28 0.00 2.25 2.25 0.00 3,455.79 0.43 3,464.73


ROG NOx CO SO2 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 0.05 0.60 0.33 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.94 0.00 107.99


Worker 0.10 0.13 1.23 0.00 0.30 0.01 0.31 0.01 0.01 0.02 210.93 0.01 211.18


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 0.15 0.73 1.56 0.00 0.34 0.03 0.37 0.01 0.03 0.04 318.87 0.01 319.17


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


3.3 Grading - 2014


Off-Road 4.45 29.57 22.26 0.04 2.04 2.04 2.04 2.04 3,455.79 0.40 3,464.14


Fugitive Dust 2.65 0.00 2.65 0.00 0.00 0.00 0.00


Total 4.45 29.57 22.26 0.04 2.65 2.04 4.69 0.00 2.04 2.04 3,455.79 0.40 3,464.14


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 lb/day lb/day


Unmitigated Construction On-Site
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Vendor 0.05 0.60 0.33 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.94 0.00 107.99


Worker 0.10 0.13 1.23 0.00 0.30 0.01 0.31 0.01 0.01 0.02 210.93 0.01 211.18


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 0.15 0.73 1.56 0.00 0.34 0.03 0.37 0.01 0.03 0.04 318.87 0.01 319.17


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


3.3 Grading - 2014


Off-Road 4.45 29.57 22.26 0.04 2.04 2.04 2.04 2.04 0.00 3,455.79 0.40 3,464.14


Fugitive Dust 1.03 0.00 1.03 0.00 0.00 0.00 0.00


Total 4.45 29.57 22.26 0.04 1.03 2.04 3.07 0.00 2.04 2.04 0.00 3,455.79 0.40 3,464.14


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


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2013


Off-Road 7.25 50.52 33.29 0.06 3.37 3.37 3.37 3.37 5,657.34 0.65 5,671.01


Total 7.25 50.52 33.29 0.06 3.37 3.37 3.37 3.37 5,657.34 0.65 5,671.01


ROG NOx CO SO2 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2013


Off-Road 7.25 50.52 33.29 0.06 3.37 3.37 3.37 3.37 0.00 5,657.34 0.65 5,671.01


Total 7.25 50.52 33.29 0.06 3.37 3.37 3.37 3.37 0.00 5,657.34 0.65 5,671.01


ROG NOx CO SO2 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2014


Off-Road 6.72 47.24 32.97 0.06 3.04 3.04 3.04 3.04 5,657.34 0.60 5,669.94


Total 6.72 47.24 32.97 0.06 3.04 3.04 3.04 3.04 5,657.34 0.60 5,669.94


ROG NOx CO SO2 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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2014


Off-Road 6.72 47.24 32.97 0.06 3.04 3.04 3.04 3.04 0.00 5,657.34 0.60 5,669.94


Total 6.72 47.24 32.97 0.06 3.04 3.04 3.04 3.04 0.00 5,657.34 0.60 5,669.94


ROG NOx CO SO2 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 0.05 0.66 0.36 0.00 0.17 0.02 0.19 0.00 0.02 0.02 107.59 0.00 107.65


Worker 0.06 0.08 0.76 0.00 0.82 0.01 0.83 0.01 0.01 0.01 121.41 0.01 121.56


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 0.11 0.74 1.12 0.00 0.99 0.03 1.02 0.01 0.03 0.03 229.00 0.01 229.21


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- 
CO2


Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Unmitigated Construction Off-Site


3.5 Paving - A - 2013


Paving 1.31 0.00 0.00 0.00 0.00 0.00


Off-Road 2.42 14.20 9.69 0.01 1.16 1.16 1.16 1.16 1,325.94 0.22 1,330.49


Total 3.73 14.20 9.69 0.01 1.16 1.16 1.16 1.16 1,325.94 0.22 1,330.49


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
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3.5 Paving - A - 2013


Paving 1.31 0.00 0.00 0.00 0.00 0.00


Off-Road 2.42 14.20 9.69 0.01 1.16 1.16 1.16 1.16 0.00 1,325.94 0.22 1,330.49


Total 3.73 14.20 9.69 0.01 1.16 1.16 1.16 1.16 0.00 1,325.94 0.22 1,330.49


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 0.05 0.66 0.36 0.00 0.17 0.02 0.19 0.00 0.02 0.02 107.59 0.00 107.65


Worker 0.06 0.08 0.76 0.00 0.82 0.01 0.83 0.01 0.01 0.01 121.41 0.01 121.56


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 0.11 0.74 1.12 0.00 0.99 0.03 1.02 0.01 0.03 0.03 229.00 0.01 229.21


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- 
CO2


Total CO2 CH4 N2O CO2e


Category lb/day lb/day


Mitigated Construction Off-Site
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3.5 Paving - A - 2014


Paving 1.31 0.00 0.00 0.00 0.00 0.00


Off-Road 2.25 13.51 9.57 0.01 1.07 1.07 1.07 1.07 1,325.94 0.20 1,330.20


Total 3.56 13.51 9.57 0.01 1.07 1.07 1.07 1.07 1,325.94 0.20 1,330.20


ROG NOx CO SO2 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 0.05 0.60 0.33 0.00 0.17 0.02 0.19 0.00 0.02 0.02 107.94 0.00 107.99


Worker 0.06 0.07 0.69 0.00 0.82 0.01 0.83 0.01 0.01 0.01 119.22 0.01 119.36


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 0.11 0.67 1.02 0.00 0.99 0.03 1.02 0.01 0.03 0.03 227.16 0.01 227.35


ROG NOx CO SO2 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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3.5 Paving - A - 2014


Paving 1.31 0.00 0.00 0.00 0.00 0.00


Off-Road 2.25 13.51 9.57 0.01 1.07 1.07 1.07 1.07 0.00 1,325.94 0.20 1,330.20


Total 3.56 13.51 9.57 0.01 1.07 1.07 1.07 1.07 0.00 1,325.94 0.20 1,330.20


ROG NOx CO SO2 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 0.05 0.60 0.33 0.00 0.17 0.02 0.19 0.00 0.02 0.02 107.94 0.00 107.99


Worker 0.06 0.07 0.69 0.00 0.82 0.01 0.83 0.01 0.01 0.01 119.22 0.01 119.36


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 0.11 0.67 1.02 0.00 0.99 0.03 1.02 0.01 0.03 0.03 227.16 0.01 227.35


ROG NOx CO SO2 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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3.6 Paving - B - 2014


Paving 2.62 0.00 0.00 0.00 0.00 0.00


Off-Road 2.25 13.51 9.57 0.01 1.07 1.07 1.07 1.07 1,325.94 0.20 1,330.20


Total 4.87 13.51 9.57 0.01 1.07 1.07 1.07 1.07 1,325.94 0.20 1,330.20


ROG NOx CO SO2 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 0.05 0.60 0.33 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.94 0.00 107.99


Worker 0.06 0.07 0.69 0.00 0.17 0.01 0.18 0.01 0.01 0.01 119.22 0.01 119.36


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 0.11 0.67 1.02 0.00 0.21 0.03 0.24 0.01 0.03 0.03 227.16 0.01 227.35


ROG NOx CO SO2 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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3.6 Paving - B - 2014


Paving 2.62 0.00 0.00 0.00 0.00 0.00


Off-Road 2.25 13.51 9.57 0.01 1.07 1.07 1.07 1.07 0.00 1,325.94 0.20 1,330.20


Total 4.87 13.51 9.57 0.01 1.07 1.07 1.07 1.07 0.00 1,325.94 0.20 1,330.20


ROG NOx CO SO2 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 0.05 0.60 0.33 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.94 0.00 107.99


Worker 0.06 0.07 0.69 0.00 0.17 0.01 0.18 0.01 0.01 0.01 119.22 0.01 119.36


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 0.11 0.67 1.02 0.00 0.21 0.03 0.24 0.01 0.03 0.03 227.16 0.01 227.35


ROG NOx CO SO2 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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3.7 Site Clearing - 2014


Off-Road 2.36 14.51 11.43 0.02 1.15 1.15 1.15 1.15 1,607.03 0.21 1,611.47


Total 2.36 14.51 11.43 0.02 1.15 1.15 1.15 1.15 1,607.03 0.21 1,611.47


ROG NOx CO SO2 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 0.05 0.60 0.33 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.94 0.00 107.99


Worker 0.06 0.07 0.69 0.00 0.17 0.01 0.18 0.01 0.01 0.01 119.22 0.01 119.36


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 0.11 0.67 1.02 0.00 0.21 0.03 0.24 0.01 0.03 0.03 227.16 0.01 227.35


ROG NOx CO SO2 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 0.05 0.60 0.33 0.00 0.04 0.02 0.06 0.00 0.02 0.02 107.94 0.00 107.99


Worker 0.06 0.07 0.69 0.00 0.17 0.01 0.18 0.01 0.01 0.01 119.22 0.01 119.36


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 0.11 0.67 1.02 0.00 0.21 0.03 0.24 0.01 0.03 0.03 227.16 0.01 227.35


ROG NOx CO SO2 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


3.7 Site Clearing - 2014


Off-Road 2.36 14.51 11.43 0.02 1.15 1.15 1.15 1.15 0.00 1,607.03 0.21 1,611.47


Total 2.36 14.51 11.43 0.02 1.15 1.15 1.15 1.15 0.00 1,607.03 0.21 1,611.47


ROG NOx CO SO2 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


Other Non-Asphalt Surfaces 0.00 0.00 0.00


Other Asphalt Surfaces 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


Other Asphalt Surfaces 9.50 7.30 7.30 0.00 0.00 0.00


Other Non-Asphalt Surfaces 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







24 of 27


5.2 Energy by Land Use - NaturalGas


Other Non-Asphalt 
Surfaces


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


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


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


Other Asphalt 
Surfaces


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 - see table


Land Use -


Project Characteristics -


Construction Phase - see table


Off-road Equipment - see table


Off-road Equipment - see table


Riverside-South Coast County, Annual


San Jacinto Line C


1.1 Land Usage


Other Non-Asphalt Surfaces 9.43 Acre


Other Asphalt Surfaces 5 Acre


Land Uses Size Metric


1.2 Other Project Characteristics
Urbanization


Climate Zone


Urban


10


Wind Speed (m/s)


Precipitation Freq (Days)


2.4


28


1.3 User Entered Comments


1.0 Project Characteristics


Utility Company Southern California Edison


Date: 12/10/2012CalEEMod Version: CalEEMod.2011.1.1
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Trips and VMT - water truck/hauling trips


Construction Off-road Equipment Mitigation - water site 3x daily to reduce fugitive dust 61%


Off-road Equipment - see table


Off-road Equipment - see table


Off-road Equipment - see table


2.0 Emissions Summary


2.1 Overall Construction


2014 0.65 4.35 3.20 0.01 0.33 0.29 0.62 0.03 0.29 0.32 0.00 479.89 479.89 0.05 0.00 480.97


2013 0.76 5.14 3.57 0.01 0.33 0.35 0.68 0.03 0.35 0.39 0.00 531.40 531.40 0.06 0.00 532.70


Total 1.41 9.49 6.77 0.02 0.66 0.64 1.30 0.06 0.64 0.71 0.00 1,011.29 1,011.29 0.11 0.00 1,013.67


ROG NOx CO SO2 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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2.1 Overall Construction


2014 0.65 4.35 3.20 0.01 0.14 0.29 0.43 0.01 0.29 0.30 0.00 479.89 479.89 0.05 0.00 480.97


2013 0.76 5.14 3.57 0.01 0.14 0.35 0.49 0.01 0.35 0.37 0.00 531.40 531.40 0.06 0.00 532.70


Total 1.41 9.49 6.77 0.02 0.28 0.64 0.92 0.02 0.64 0.67 0.00 1,011.29 1,011.29 0.11 0.00 1,013.67


ROG NOx CO SO2 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


2.2 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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3.2 Site Preparation - 2013


Off-Road 0.01 0.08 0.05 0.00 0.01 0.01 0.01 0.01 0.00 6.65 6.65 0.00 0.00 6.67


Fugitive Dust 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 0.01 0.08 0.05 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.00 6.65 6.65 0.00 0.00 6.67


ROG NOx CO SO2 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 0.49 0.49 0.00 0.00 0.49


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 0.35 0.00 0.00 0.35


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.84 0.84 0.00 0.00 0.84


ROG NOx CO SO2 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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3.2 Site Preparation - 2013


Off-Road 0.01 0.08 0.05 0.00 0.01 0.01 0.01 0.01 0.00 6.65 6.65 0.00 0.00 6.67


Fugitive Dust 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 0.01 0.08 0.05 0.00 0.00 0.01 0.01 0.00 0.01 0.01 0.00 6.65 6.65 0.00 0.00 6.67


ROG NOx CO SO2 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 0.49 0.49 0.00 0.00 0.49


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 0.35 0.00 0.00 0.35


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.84 0.84 0.00 0.00 0.84


ROG NOx CO SO2 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 Grading - 2013


Off-Road 0.29 1.92 1.36 0.00 0.14 0.14 0.14 0.14 0.00 191.19 191.19 0.02 0.00 191.68


Fugitive Dust 0.30 0.00 0.30 0.03 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00


Total 0.29 1.92 1.36 0.00 0.30 0.14 0.44 0.03 0.14 0.17 0.00 191.19 191.19 0.02 0.00 191.68


ROG NOx CO SO2 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 0.04 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.98 5.98 0.00 0.00 5.99


Worker 0.01 0.01 0.09 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 12.34 12.34 0.00 0.00 12.36


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 0.01 0.05 0.11 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 18.32 18.32 0.00 0.00 18.35


ROG NOx CO SO2 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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3.3 Grading - 2013


Off-Road 0.29 1.92 1.36 0.00 0.14 0.14 0.14 0.14 0.00 191.19 191.19 0.02 0.00 191.68


Fugitive Dust 0.12 0.00 0.12 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00


Total 0.29 1.92 1.36 0.00 0.12 0.14 0.26 0.01 0.14 0.15 0.00 191.19 191.19 0.02 0.00 191.68


ROG NOx CO SO2 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 0.04 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.98 5.98 0.00 0.00 5.99


Worker 0.01 0.01 0.09 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 12.34 12.34 0.00 0.00 12.36


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 0.01 0.05 0.11 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 18.32 18.32 0.00 0.00 18.35


ROG NOx CO SO2 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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Vendor 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.32 5.32 0.00 0.00 5.32


Worker 0.01 0.01 0.07 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 10.73 10.73 0.00 0.00 10.74


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 0.01 0.04 0.09 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 16.05 16.05 0.00 0.00 16.06


ROG NOx CO SO2 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 - 2014


Off-Road 0.24 1.60 1.20 0.00 0.11 0.11 0.11 0.11 0.00 169.25 169.25 0.02 0.00 169.65


Fugitive Dust 0.30 0.00 0.30 0.03 0.00 0.03 0.00 0.00 0.00 0.00 0.00 0.00


Total 0.24 1.60 1.20 0.00 0.30 0.11 0.41 0.03 0.11 0.14 0.00 169.25 169.25 0.02 0.00 169.65


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 tons/yr MT/yr


Unmitigated Construction On-Site
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Vendor 0.00 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.32 5.32 0.00 0.00 5.32


Worker 0.01 0.01 0.07 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 10.73 10.73 0.00 0.00 10.74


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 0.01 0.04 0.09 0.00 0.01 0.00 0.02 0.00 0.00 0.00 0.00 16.05 16.05 0.00 0.00 16.06


ROG NOx CO SO2 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 - 2014


Off-Road 0.24 1.60 1.20 0.00 0.11 0.11 0.11 0.11 0.00 169.25 169.25 0.02 0.00 169.65


Fugitive Dust 0.12 0.00 0.12 0.01 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00


Total 0.24 1.60 1.20 0.00 0.12 0.11 0.23 0.01 0.11 0.12 0.00 169.25 169.25 0.02 0.00 169.65


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 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 0.00 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


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2013


Off-Road 0.44 3.08 2.03 0.00 0.21 0.21 0.21 0.21 0.00 312.98 312.98 0.04 0.00 313.74


Total 0.44 3.08 2.03 0.00 0.21 0.21 0.21 0.21 0.00 312.98 312.98 0.04 0.00 313.74


ROG NOx CO SO2 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 0.00 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


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2013


Off-Road 0.44 3.08 2.03 0.00 0.21 0.21 0.21 0.21 0.00 312.98 312.98 0.04 0.00 313.74


Total 0.44 3.08 2.03 0.00 0.21 0.21 0.21 0.21 0.00 312.98 312.98 0.04 0.00 313.74


ROG NOx CO SO2 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 0.00 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


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2014


Off-Road 0.36 2.55 1.78 0.00 0.16 0.16 0.16 0.16 0.00 277.07 277.07 0.03 0.00 277.68


Total 0.36 2.55 1.78 0.00 0.16 0.16 0.16 0.16 0.00 277.07 277.07 0.03 0.00 277.68


ROG NOx CO SO2 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 0.00 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


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 0.00 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 Construction Off-Site


3.4 Building Construction - 2014


Off-Road 0.36 2.55 1.78 0.00 0.16 0.16 0.16 0.16 0.00 277.07 277.07 0.03 0.00 277.68


Total 0.36 2.55 1.78 0.00 0.16 0.16 0.16 0.16 0.00 277.07 277.07 0.03 0.00 277.68


ROG NOx CO SO2 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 0.10 0.10 0.00 0.00 0.10


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.11 0.00 0.00 0.11


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.21 0.00 0.00 0.21


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- 
CO2


Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Unmitigated Construction Off-Site


3.5 Paving - A - 2013


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 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 1.20 1.20 0.00 0.00 1.21


Total 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 1.20 1.20 0.00 0.00 1.21


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- 
CO2


Total CO2 CH4 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 0.10 0.10 0.00 0.00 0.10


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.11 0.11 0.00 0.00 0.11


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.21 0.00 0.00 0.21


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- 
CO2


Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Mitigated Construction Off-Site


3.5 Paving - A - 2013


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 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 1.20 1.20 0.00 0.00 1.21


Total 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 1.20 1.20 0.00 0.00 1.21


ROG NOx CO SO2 Fugitive 
PM10


Exhaust 
PM10


PM10 
Total


Fugitive 
PM2.5


Exhaust 
PM2.5


PM2.5 
Total


Bio- CO2 NBio- 
CO2


Total CO2 CH4 N2O CO2e


Category tons/yr MT/yr


Mitigated Construction On-Site
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3.5 Paving - A - 2014


Paving 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Off-Road 0.01 0.05 0.04 0.00 0.00 0.00 0.00 0.00 0.00 4.81 4.81 0.00 0.00 4.83


Total 0.02 0.05 0.04 0.00 0.00 0.00 0.00 0.00 0.00 4.81 4.81 0.00 0.00 4.83


ROG NOx CO SO2 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 0.39 0.39 0.00 0.00 0.39


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.45 0.00 0.00 0.45


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.84 0.84 0.00 0.00 0.84


ROG NOx CO SO2 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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3.5 Paving - A - 2014


Paving 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Off-Road 0.01 0.05 0.04 0.00 0.00 0.00 0.00 0.00 0.00 4.81 4.81 0.00 0.00 4.83


Total 0.02 0.05 0.04 0.00 0.00 0.00 0.00 0.00 0.00 4.81 4.81 0.00 0.00 4.83


ROG NOx CO SO2 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 0.39 0.39 0.00 0.00 0.39


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.45 0.45 0.00 0.00 0.45


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.84 0.84 0.00 0.00 0.84


ROG NOx CO SO2 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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3.6 Paving - B - 2014


Paving 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Off-Road 0.01 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.01 3.01 0.00 0.00 3.02


Total 0.02 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.01 3.01 0.00 0.00 3.02


ROG NOx CO SO2 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 0.25 0.25 0.00 0.00 0.25


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.28 0.00 0.00 0.28


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.53 0.00 0.00 0.53


ROG NOx CO SO2 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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3.6 Paving - B - 2014


Paving 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


Off-Road 0.01 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.01 3.01 0.00 0.00 3.02


Total 0.02 0.03 0.02 0.00 0.00 0.00 0.00 0.00 0.00 3.01 3.01 0.00 0.00 3.02


ROG NOx CO SO2 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 0.25 0.25 0.00 0.00 0.25


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.28 0.28 0.00 0.00 0.28


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.53 0.53 0.00 0.00 0.53


ROG NOx CO SO2 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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3.7 Site Clearing - 2014


Off-Road 0.01 0.07 0.06 0.00 0.01 0.01 0.01 0.01 0.00 7.29 7.29 0.00 0.00 7.31


Total 0.01 0.07 0.06 0.00 0.01 0.01 0.01 0.01 0.00 7.29 7.29 0.00 0.00 7.31


ROG NOx CO SO2 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 0.49 0.49 0.00 0.00 0.49


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.00 0.00 0.56


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.05 1.05 0.00 0.00 1.05


ROG NOx CO SO2 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 0.49 0.49 0.00 0.00 0.49


Worker 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.00 0.00 0.56


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 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.05 1.05 0.00 0.00 1.05


ROG NOx CO SO2 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


3.7 Site Clearing - 2014


Off-Road 0.01 0.07 0.06 0.00 0.01 0.01 0.01 0.01 0.00 7.29 7.29 0.00 0.00 7.31


Total 0.01 0.07 0.06 0.00 0.01 0.01 0.01 0.01 0.00 7.29 7.29 0.00 0.00 7.31


ROG NOx CO SO2 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


Other Non-Asphalt Surfaces 0.00 0.00 0.00


Other Asphalt Surfaces 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


Other Asphalt Surfaces 9.50 7.30 7.30 0.00 0.00 0.00


Other Non-Asphalt Surfaces 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


Other Non-Asphalt 
Surfaces


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


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


0 0.00 0.00 0.00 0.00


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


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


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


0 0.00 0.00 0.00 0.00


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


0 / 0 0.00 0.00 0.00 0.00


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


0 / 0 0.00 0.00 0.00 0.00


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


0 0.00 0.00 0.00 0.00


Other Asphalt 
Surfaces


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


Other Non-Asphalt 
Surfaces


0 0.00 0.00 0.00 0.00


Other Asphalt 
Surfaces


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












 
 
 
 
 
 
 
 


BIOLOGICAL TECHNICAL REPORT 
 


 
 


FOR THE 
 


SAN JACINTO MDP LINE C STAGE 2, B AND C-5 PROJECT 
 
 


 
 


Prepared For: 
 


Albert A. Webb Associates 
3788 McCray Street 


Riverside, California 92506 
Contact: Cheryl DeGano 
Phone: (951) 320-6052 
Fax: (951) 788-1256 


 
 


Prepared By: 
 


Glenn Lukos Associates, Inc. 
29 Orchard 


Lake Forest, California 92630 
Report Preparer: David F. Moskovitz 


Phone: (949) 837-0404, ext. 42 
Fax: (949) 837-5834 


 
 
 
 


November 9, 2012 







 ii


TABLE OF CONTENTS 
 


 Page 
 
1.0 INTRODUCTION .............................................................................................................1 
 
 1.1 Report Purpose ........................................................................................................1 
 1.2 Project Location ......................................................................................................1 
 1.3 Project Description ..................................................................................................1 
 1.4 Scope and Methodology .........................................................................................2 
 1.5 Relationship of the Project to the MSHCP .............................................................3 
 
2.0 METHODOLOGY ............................................................................................................4 
 
 2.1 Summary of Surveys ...............................................................................................5 
 2.2 Botanical Resources ................................................................................................5 
 2.3 Wildlife Resources ..................................................................................................6 
 2.4 MSHCP Riparian/Riverine Areas and Vernal Pools ..............................................8 
 2.5 Jurisdictional Waters ...............................................................................................9 
 
3.0 REGULATORY SETTING ............................................................................................10 
 
 3.1 State and/or Federally Listed Plants or Animals ...................................................10 
 3.2 California Environmental Quality Act ..................................................................12 
 
4.0 RESULTS .........................................................................................................................15 
 
 4.1 Vegetation Types/Land Uses ................................................................................15 
 4.2 Special-Status Plants .............................................................................................16 
 4.3 Special-Status Animals .........................................................................................19 
 4.4 Nesting Birds ........................................................................................................25 
 4.5 Raptor Foraging Habitat .......................................................................................26 
 4.6 MSHCP Riparian/Riverine Areas and Vernal Pools ............................................26 
 4.7 Jurisdictional Waters .............................................................................................27 
 
5.0 IMPACT ANALYSIS ......................................................................................................28 
 
 5.1 California Environmental Quality Act ..................................................................28 
 5.2 Impacts to Vegetation/Land Use Types ................................................................30 
 5.3 Impacts to Special-Status Species .........................................................................30 
 5.4 Impacts to Nesting Birds .......................................................................................30 
 5.5 Impacts to Raptor Foraging Habitat ......................................................................30 
 5.6 Impacts to MSHCP Riparian/Riverine Areas and Vernal Pools ...........................31 
 5.7 Impacts to Jurisdictional Waters ...........................................................................31 
 5.8 Indirect Impacts to Biological Resources .............................................................32 
    







 iii  


Page 
 
 5.9 Cumulative Impacts ..............................................................................................32 
 
6.0 MITIGATION .................................................................................................................33 
 
 6.1 Burrowing Owl .....................................................................................................33 
 6.2 Nesting Birds ........................................................................................................33 
 6.3 Jurisdictional Waters .............................................................................................33 
 6.4 Level of Significance After Mitigation .................................................................34 
 
7.0 MSHCP CONSISTENCY ...............................................................................................34 
 
 7.1 Project Relationship to Reserve Assembly ...........................................................34 
 7.2 Protection of Species Associated with Riparian/Riverine Areas 
  and Vernal Pools ...................................................................................................34 
 7.3 Protection of Narrow Endemic Plants ...................................................................35 
 7.4 Guidelines Pertaining to the Urban/Wildland Interface ........................................35 
 7.5 Additional Survey Needs and Procedures .............................................................35 
 7.6 Conclusion of MSHCP Consistency .....................................................................36 
 
8.0 REFERENCES ................................................................................................................36 
 
9.0 CERTIFICATION ..........................................................................................................38 
 
 
TABLES 
 
Table 2-1. Summary of Biological Surveys for the Project Site ..............................................5 
Table 2-2. Summary of Burrowing Owl Survey Dates ............................................................8 
Table 3-1. CNPS Lists ............................................................................................................14 
Table 4-1. Summary of Vegetation Mapping .........................................................................15 
Table 4-2. Special-Status Plants Evaluated for the Project Site .............................................16 
Table 4-3. Special-Status Animals Evaluated for the Project Site .........................................19 
 
 
EXHIBITS  
 
Exhibit 1 – Regional Map 
Exhibit 2 – Vicinity Map 
Exhibit 3 – Proposed Project 
Exhibit 4 – Existing Hydrologic Conditions 
Exhibit 5 – MSHCP Overlay Map 
Exhibit 6 – Vegetation Map 
Exhibit 7 – Site Photographs 
Exhibit 8 – Potential Jurisdictional Waters 







 iv


APPENDICES 
 
Appendix A – Jurisidictional Delineation Report







 1


1.0 INTRODUCTION 
 
1.1 Report Purpose 
 
This report provides the results of general biological surveys, habitat assessments, and focused 
surveys conducted by Glenn Lukos Associates, Inc. (GLA) for the San Jacinto Master Drainage 
Plan (MDP) Line C Stage 2, B and C-5 Project (the “Project”), located in San Jacinto, Riverside 
County, California.  This report identifies and evaluates impacts to biological resources 
associated with the proposed Project, and the relationship of the Project to the Western Riverside 
County Multiple Species Habitat Conservation Plan (MSHCP), the California Environmental 
Quality Act (CEQA), and State and Federal regulations such as the Endangered Species Act 
(ESA), Clean Water Act (CWA), and the California Fish and Game Code. 
 
1.2 Project Location 
 
The Project occurs in the Cities of San Jacinto and Hemet within Western Riverside County, 
California [Exhibit 1 – Regional Map].  The Project is located south of Esplanade Avenue, east 
of State Street, north of Menlo Avenue, and west of San Jacinto Avenue.  The Project site is 
depicted on the U.S. Geological Survey 7.5’ (USGS) topographic map San Jacinto (dated 1953, 
photorevised 1979), at Township 5 South, Range 1 West [Exhibit 2 – Vicinity Map].   
 
1.3 Project Description 
 
The proposed Project involves the construction of four storm drain lines identified in the San 
Jacinto Master Drainage Plan as: Line C, Line C-5, Line C-4, and Line B [Exhibit 3 – Proposed 
Project]. The Line C alignment will connect to an existing Riverside County Flood Control and 
Water Conservation District (District)-maintained, double reinforced concrete box (RCB) on 
Esplanade Avenue (existing Line C) and continue south and south easterly through undeveloped 
parcels to the intersection of Santa Fe Street and Midway Street, and then east along Midway 
Street to the intersection of San Jacinto Street and Midway Street. Line B will continue south 
along San Jacinto Street from Line C at the intersection of San Jacinto Street and Midway Street 
and end just east of the intersection of Menlo Avenue and San Jacinto Street. Line C-5 will 
connect to Line C at approximately 1,700 feet south of Esplanade Avenue, continue east and 
terminate at Santa Fe Street. Line C-4 will connect to Line C at the intersection of Santa Fe 
Street and Midway Street and continue south for 260 feet along Santa Fe Street before 
termination. The proposed facilities will alleviate the flooding issues experienced by the 
residents and community within the area generally bounded by Esplanade Avenue to the north, 
San Jacinto Avenue to the east, Menlo Avenue to the south, and Buena Vista Avenue to the west 
by collecting sheet flows in an underground reinforced concrete box (RCB) system that will 
ultimately discharge into the San Jacinto River. 
 
Proposed Line C will collect flows from an existing watershed area that currently drains to the 
intersection of Midway Street and San Jacinto Avenue.  In the existing condition, an artificially-
created roadside ditch extends east-west for approximately 1,250 linear feet along the south side 
of Midway Street between San Jacinto Avenue and Santa Fe Street.  The ditch collects flows 
from an approximately 500-acre watershed to the southeast, and conveys those flows west to the 
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southeast corner of the intersection of Midway Street and Santa Fe Street [Exhibit 4 - Existing 
Hydrologic Conditions].  At the intersection, flows currently exit the ditch, crossing Santa Fe 
Street to a large vacant lot located on the west side of the street.  Flows continue for 
approximately 3,500 feet in a northerly direction in a broad swale across undeveloped parcels 
west of Santa Fe Street to the District’s existing Line C at Esplanade Avenue.  Line C, a double 
reinforced concrete box, conveys flows northerly for approximately 1,050 feet to the District’s 
Buena Vista Retention Basin.  Buena Vista Retention Basin is an earthen basin that covers about 
18 acres.  Storms flows exit the basin westerly in the District’s San Jacinto Line E Channel.  Line 
E is a rectangular concrete channel from the basin to the west side of State Street (700 feet) and 
continues as an earthen trapezoidal channel for approximately 2 miles in a northwesterly 
direction to the San Jacinto Reservoir.  The approximately 150-acre San Jacinto Reservoir is 
owned and operated by Eastern Municipal Water District (EMWD) for groundwater recharge.  
The Reservoir retains flows prior to discharging over a spillway to the west.  Flows that manage 
to release from the Reservoir flow in a northwesterly direction over large undeveloped parcels 
and farmland for about 3 miles before reaching the San Jacinto River.  
 
As described above, the proposed Line C will start at the intersection of San Jacinto Street and 
Midway Street, and extend west along Midway Street to the intersection of Santa Fe Street and 
Midway Street.  From the intersection, proposed Line C will extend northwest and then north 
through undeveloped parcels, and then connect with existing Line C at Esplanade Avenue.  The 
proposed Project will replace the Midway Street ditch with an underground concrete storm drain 
that will connect to the existing Line C.  
 
1.4 Scope and Methodology 
 
Biologists/Regulatory Specialists from Glenn Lukos Associates, Inc. (GLA) conducted site-
specific surveys at the Project site in 2011 (February 15 and 22, April 6, June 24, July 15, and 
August 10 and 16), and 2012 (July 27, 28, 30, and 31).  This report provides a discussion of 
existing conditions for the Project Site, all methods employed regarding general and focused 
surveys, the documentation of botanical and wildlife resources identified (including any special-
status species), an analysis of impacts to biological resources, and proposed mitigation measures 
to offset resource impacts pursuant to the MSHCP and CEQA.  Methods of study included a 
review of relevant literature, general and focused field surveys, and a Geographical Information 
System (GIS)-based impact analysis.  Where applicable, this report is consistent with accepted 
scientific and technical standards and survey guidelines per the MSHCP, U.S. Fish and Wildlife 
Service (USFWS), California Department of Fish and Game (CDFG), and the California Native 
Plant Society (CNPS).  This report also discusses the relationship of the Project to the MSHCP, 
including the presence/absence of Covered Species, and compliance with provisions of the 
MSHCP, including requirements as outlined in Volume I, Sections 6.1.2, 6.1.3, 6.1.4, and 6.3.2 
of the MSHCP document. 
 
The field studies focused on a number of primary objectives that would satisfy the applicable 
biological requirements of the MSHCP and also comply with CEQA requirements, including: (1) 
general biological surveys and vegetation mapping; (2) habitat assessments for special-status 
plants (including species with applicable MSHCP survey requirements; (3) habitat assessments 
and focused surveys for special-status animals (including species with applicable MSHCP survey 
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requirements); (4) assessments for riparian/riverine areas and vernal pools; and (5) assessments 
for areas subject to the jurisdiction of the U.S. Army Corps of Engineers (Corps) jurisdiction 
pursuant to Section 404 of the Clean Water Act, and CDFG jurisdiction pursuant to Division 2, 
Chapter 6, Section 1600 of the California Fish and Game Code.  Observations of plant and 
wildlife species were recorded during each of the above mentioned survey efforts. 
 
1.5 Relationship of the Project to the MSHCP 
 
1.5.1 MSHCP Background 
 
The Western Riverside County MSHCP is a comprehensive habitat conservation/planning 
program for Western Riverside County.  The intent of the MSHCP is to preserve native 
vegetation and meet the habitat needs of multiple species, rather than focusing preservation 
efforts on one species at a time.  The MSHCP provides coverage (including take authorization 
for listed species) for special-status plant and animal species, as well as mitigation for impacts to 
special-status species and associated native habitats. 
 
Through agreements with the U.S. Fish and Wildlife Service (USFWS) and CDFG, the MSHCP 
designates 146 special-status animal and plant species as Covered Species, of which the majority 
have no project-specific survey/conservation requirements.  The MSHCP provides mitigation for 
project-specific impacts to these species for Projects that are compliant/consistent with MSHCP 
requirements, such that the impacts are reduced to below a level of significance pursuant to 
CEQA.   
 
The Covered Species that are not yet adequately conserved have additional requirements in order 
for these species to ultimately be considered “adequately conserved”.  A number of these species 
have survey requirements based on a project’s occurrence within a designated MSHCP survey 
area and/or based on the presence of suitable habitat.  These include Narrow Endemic Plant 
Species (MSHCP Volume I, Section 6.1.3), as identified by the Narrow Endemic Plant Species 
Survey Areas (NEPSSA); Criteria Area Plant Species (MSHCP Volume I, Section 6.3.2) 
identified by the Criteria Area Plant Species Survey Areas (CAPSSA); animals species 
(burrowing owl, mammals, amphibians) identified by survey areas (MSHCP Volume I, Section 
6.3.2); and species associated with riparian/riverine areas and vernal pool habitats, i.e., least 
Bell’s vireo, southwestern willow flycatcher, western yellow-billed cuckoo, and three species of 
listed fairy shrimp (MSHCP Volume I, Section 6.1.2).  An additional 28 species (MSHCP 
Volume I, Table 9.3) not yet adequately conserved have species-specific objectives in order for 
the species to become adequately conserved.  However, these species do not have project-
specific survey requirements. 
 
The goal of the MSHCP is to have a total Conservation Area in excess of 500,000 acres, 
including approximately 347,000 acres on existing Public/Quasi-Public (PQP) Lands, and 
approximately 153,000 acres of Additional Reserve Lands targeted within the MSHCP Criteria 
Area.  The MSHCP is divided into 16 separate Area Plans, each with its own conservation goals 
and objectives.  Within each Area Plan, the Criteria Area is divided into Subunits, and further 
divided into Criteria Cells and Cell Groups (a group of criteria cells).  Each Cell Group and 
ungrouped, independent Cell has designated “criteria” for the purpose of targeting additional 
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conservation lands for acquisition.  Projects meeting the definition of a “Covered Activity” are 
not required to set aside land pursuant to the Cell Criteria.  However, all Projects within the 
Criteria Area must go through the Joint Project Review (JPR) process, where the Project is 
reviewed to ensure overall compliance/consistency with the biological requirements of the 
MSHCP. 
 
1.5.2 Relationship of the Project Site to the MSHCP 
 
The Project site does not occur within a MSHCP Criteria Area, and therefore, the Project is not 
subject to the Joint Project Review (JPR) process.  However, the Project site does occur within 
the MSHCP survey area for the burrowing owl (Athene cunicularia).  As such, focused 
burrowing owl surveys are required within areas of suitable habitat.  The Project site does not 
occur within other MSHCP survey areas, including the Narrow Endemic Plant Species Survey 
Area (NEPSSA), Criteria Area Plant Species Survey Area (CAPSSA), or any of the MSHCP 
Mammal or Amphibian survey areas.  Therefore, the Project is not required per the MSHCP to 
survey for any of the NEPPSA, CAPSSA, Mammal, or Amphibian target species.  Exhibit 5 
[MSHCP Overlay Map] provides an overlay of the burrowing owl survey area in relationship to 
the Project site. 
 
Within the designated Survey Areas, the MSHCP requires habitat assessments, and focused 
surveys within areas of suitable habitat.  For locations with positive survey results, the MSHCP 
requires that 90 percent of those portions of the property that provide for long-term conservation 
value for the identified species shall be avoided until it is demonstrated that conservation goals 
for the particular species have been met throughout the MSHCP.  Findings of equivalency shall 
be made demonstrating that the 90-percent standard has been met, if applicable.  If equivalency 
findings cannot be demonstrated, then “biologically equivalent or superior preservation” must be 
provided. 
 
 
2.0 METHODOLOGY 
 
Glenn Lukos Associates, Inc. (GLA) conducted biological surveys in order to identify and 
evaluate impacts to biological resources associated with the Project.  The scope of the biological 
surveys was determined through initial site reconnaissance, a review of the California Natural 
Diversity Database (CNDDB) [CDFG 2012], the California Native Plant Society (CNPS) On-
Line Inventory of Rare and Endangered Plants of California (2012), MSHCP species and habitat 
maps, MSHCP sensitive soil maps, Natural Resource Conservation Service’s (NRCS) soil data, 
other pertinent literature, and knowledge of the region.  Site-specific focused surveys were 
conducted for all areas of suitable habitat for the western burrowing owl, however no other 
focused surveys were required.  In addition, the site was evaluated to determine the 
presence/absence of waters of the United States, including wetlands (Corps jurisdiction); 
stream/lakes, including riparian vegetation (CDFG jurisdiction); and MSHCP riparian/riverine 
areas and vernal pools. 
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Individual plant and animal species are evaluated in this report based on their “special-status”.  
For the purpose of this report, plants were considered “special-status” based on one or more of 
the following criteria: 
 


• Listing through the Federal and/or State ESA; 
• Occurrence in the CNPS Rare Plant Inventory (List 1B, 2, 3, or 4); and/or 
• Evaluation and coverage under the MSHCP. 


 
Animals were considered “special-status” based on one or more of the following criteria: 
 


• Listing through the Federal and/or State ESA; 
• Designation as a Federal Species of Concern; 
• Designation by the State as a California Species of Special Concern (SSC) or California 


Fully-Protected Species (CFP); and/or 
• Evaluation and coverage under the MSHCP. 


 
2.1 Summary of Surveys 
 
Site-specific surveys focused on a number of primary objectives that would satisfy the 
requirements of the MSHCP and also comply with CEQA requirements: (1) general biological 
surveys; (2) vegetation mapping; (3) habitat assessments for special-status plants; (4) habitat 
assessments and focused surveys for special-status animals (including species designated by 
Sections 6.1.2 and 6.3.2 of the MSHCP document); (5) assessments for MSHCP riparian/riverine 
areas and vernal pools; and (6) assessments for areas subject to the jurisdiction of the Corps and 
CDFG.  Observations of all plant and animal species were recorded during each of the above-
mentioned survey efforts.  Table 2-1 provides a summary list of survey dates, survey types and 
personnel. 
 


Table 2-1.  Summary of Biological Surveys for the Project Site. 
 


Survey Type Survey Dates Biologists 
General Biological Survey 


 
 


2011 – 2/22 and 4/6 
2012 – 7/26 


AF 
KL 


Focused Burrowing Owl 
Surveys 


 


2011 –  6/24, 7/15, 8/10, and 8/16 
2012 – 7/26, 7/27, 7/30, and 7/31 


AF, JA 
KL 


Jurisdictional Delineation 
 


2011 – 2/15 and 2/22 
2012 – 7/26 


AF, MR 
KL 


AF = Alisa Flint-Tench, KL = Kevin Livergood, JA = Jeff Ahrens, MR = Martin Rasnick 
 
 
2.2 Botanical Resources 
 
A site-specific survey program was designed to accurately document the botanical resources 
within the Project Site, including: (1) literature search; (2) general biological survey and habitat 
assessments; and (3) vegetation mapping. 
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2.2.1 Literature Search 
 
Prior to conducting fieldwork, pertinent literature on the flora of the region was examined.  A 
thorough archival review was conducted using available literature and other historical records.  
These resources included, but was not limited to, the following: 
 


• California Native Plant Society Online Inventory of Rare and Endangered Plants of 
California (Eighth Edition) [CNPS 2010]; 


• California Natural Diversity Database (CNDDB) for the San Jacinto, Lakeview, 
Winchester, and Hemet USGS quadrangle maps (CDFG 2012); and 


• MSHCP Document, including Volume I, Sections 6.1.2, 6.1.3, and 6.3.2 (Riverside 
County Integrated Project 2003). 


 
2.2.2 Vegetation Mapping 
 
Vegetation communities were mapped based on the MSHCP community designations, and where 
appropriate, the Holland Classification System.  Vegetation communities were mapped in the 
field onto an aerial photograph.  Exhibit 6 [Vegetation/Land Use Map] provides a detailed 
vegetation map produced for the Project site.  Exhibit 7 [Site Photographs] provides 
representative photographs of site conditions. 
 
2.2.3 Special-Status Plant Species Evaluated for the Project Site 
 
The CNDDB and MSHCP were initially consulted to determine known occurrences of special-
status plants in the region.  Other sources used to develop a list of target species for the survey 
program included the CNPS Online Inventory (CNPS 2012).  Based on this information, a list of 
special-status plant species and habitats that could occur within the Project Site were developed 
and incorporated into a mapping and survey program for the Project Site.  As noted above, the 
Project site does not occur within the NEPPSA or CAPPSA.  As such, habitat assessments and 
focused plant surveys are not required by the MSHCP for Narrow Endemic Plants or Criteria 
Area Plants. 
 
2.3 Wildlife Resources 
 
Wildlife species were evaluated and detected during field surveys by sight, call, tracks, and scat.  
Site reconnaissance was conducted in such a manner as to allow inspection of the entire Project 
Site by direct observation, including the use of binoculars.  Wildlife species detected through 
direct sightings, or based on physical evidence, were recorded in field notes during each visit.  
Scientific nomenclature and common names for vertebrate species referred to in this report 
follows a number of sources, including the CDFG Complete List of Amphibian, Reptile, Bird, 
and Mammal Species in California (CDFG 2008); Collins (1997) for amphibians and reptiles; 
Jones, et al. (1992) for mammals; and the AOU Checklist (1998) for birds.  The methodology 
(including any applicable survey protocols) utilized to conduct habitat assessments and focused 
surveys for special-status animals are included below. 
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2.3.1 General Biological Surveys 
 
All wildlife species that were detected incidentally during biological surveys were documented.  
For reptiles, habitats were examined for diagnostic sign, which include shed skins, tracks, snake 
prints, and lizard tail drag marks.  Birds were detected by both direct observation and by 
vocalizations.  Mammals were detected both by direct observations and by the presence of 
diagnostic sign (i.e., tracks, burrows, scat, etc.). 
 
2.3.2 Special-Status Animal Species Evaluated for the Project Site 
 
The CNDDB and MSHCP were initially consulted to determine known occurrences of special-
status animals in the region.  Based on this information, a list of target animal species (including 
their suitable habitats) was developed for evaluation in this Biological Technical Report. 
 
2.3.3 Habitat Assessments/Focused Surveys for the Western Burrowing Owl 
 
The Project Site is located within the MSCHP Survey Area for the western burrowing owl 
(Athene cunicularia).  Focused burrowing owl surveys were conducted following the 2006 
MSHCP Burrowing Owl Survey Instructions.   
 
Step I of the MSHCP Survey Instructions requires that an assessment be conducted to determine 
the presence of suitable habitat for the burrowing owl.  Habitat assessments must be conducted 
by walking the subject property.  Habitat assessments should consider a 150-meter (500 foot) 
buffer zone around the property. 
 
Habitat for the burrowing owl is varied, including short-grass prairies, grasslands, lowland scrub, 
agricultural lands (particularly rangelands), coastal dunes, desert floors, and some artificial, open 
areas as a year-long resident (Haug, et al. 1993).  Burrowing owls require large open expanses of 
sparsely vegetated areas on gently rolling or level terrain with an abundance of active small 
mammal burrows  (e.g., ground squirrels, etc.).  As a critical habitat feature need, they require 
the use of rodent or other burrows for roosting and nesting cover.  Burrowing owls may also dig 
their own burrows in soft, friable soil (as found in Florida) and may also use pipes, culverts, and 
nest boxes where burrows are scarce (Robertson 1929).  The mammal burrows are modified and 
enlarged.  In the case of nesting owls, one burrow is typically selected for use as the nest; 
however, satellite burrows are usually found within the immediate vicinity of the nest burrow 
within the defended territory of the owl.   
 
The MSHCP Survey Instructions acknowledge that the presence of suitable burrows is not the 
deciding factor on whether a site contains suitable habitat for burrowing owls.  Basic suitability 
is more broadly defined by the vegetation structure of a given site.  Once basic suitability has 
been confirmed, the presence/absence of suitable burrows is to be determined through focused 
burrow surveys (Step II of the Survey Instructions).  The majority of the Project Site consists of 
an existing dirt road, which is not suitable habitat for the burrowing owl.  The Project study area 
includes vegetated areas located immediately north and south of the road, portions of which 
provide potentially suitable habitat for burrowing owls.  As such, focused burrow and burrowing 
owl surveys were conducted. 
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The MSHCP Survey Instructions require a minimum of four survey visits to determine the 
presence/absence of burrowing owls.  The Project Site was first assessed for burrowing owl 
habitat on February 22, 2012, including the mapping of potentially suitable burrows.  Focused 
surveys were conducted on June 24, July 15, and August 10 and 16, 2011, and were updated on 
July 26, 27, 30 and 31, 2012.  Pedestrian survey transects were walked along the Project 
alignment in all areas of suitable habitat, with transects spaced adequately to allow for complete 
visual inspection of the suitable habitat areas.  Burrows were inspected for the presence of 
diagnostic owl sign; including “whitewash” (owl excrement), regurgitated pellets, bones, 
feathers, etc.    Table 2-2 provides a summary of the 2012 burrowing owl survey dates.  The 
results of focused surveys are discussed in Section 4.0 of this report. 
 


Table 2-2.  Summary of Burrowing Owl Survey Dates 
 


Date Start 
Time 


End 
Time 


Surveyor Temp ºF, 
(start/end) 


Wind Speed 
(mph) 


(start/end) 


% Cloud 
Cover 


(start/end) 
7/26/12 0800 1000 KL 59 – 79 0 Clear 
7/27/12 0715 1000 KL 62 – 77 0 Clear 
7/30/12 0730 0940 KL 66 – 78 0 Clear 
8/1/12 0730 0945 KL 66 – 79 0 Clear 


KL – Kevin Livergood 
 
 
2.4 MSHCP Riparian/Riverine Areas and Vernal Pools 
 
GLA surveyed the site for riparian/riverine areas and vernal pool/seasonal pool habitat. 
Volume I, Section 6.1.2 of the MSHCP describes the procedures through which protection of 
riparian/riverine areas and vernal pools would occur within the MSHCP Plan Area.  The purpose 
of the procedures is to ensure that the biological functions and values of riparian/riverine areas 
and vernal pools throughout the MSHCP Plan Area are maintained such that habitat values for 
Covered Species inside the MSCHP Conservation Area are maintained.  The MSHCP requires 
that as projects are proposed within the overall MSHCP Plan Area, the affect of those projects on 
riparian/riverine areas and vernal pools be addressed. 
 
The MSHCP defines riparian/riverine areas as lands which contain Habitat dominated by trees, 
shrubs, persistent emergent mosses and lichens, which occur close to or which depend upon soils 
moisture from a nearby fresh water source; or areas with fresh water flow during all or a 
portion of the year. 
 
The MSHCP defines vernal pools as seasonal wetlands that occur in depression areas that have 
wetlands indicators of all three parameters (soils, vegetation, and hydrology) during the wetter 
portion of the growing season but normally lack wetland indictors of hydrology and/or 
vegetation during the drier portion of the growing season. 
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With the exception of wetlands created for the purpose of providing wetlands Habitat or resulting 
from human actions to create open waters or from the alteration of natural stream courses, areas 
demonstrating characteristics as described above which are artificially created are not included in 
these definitions. 
 
2.5 Jurisdictional Waters 
 
The Project site was evaluated to determine the limits of (1) U.S. Army Corps of Engineers 
(Corps) jurisdiction pursuant to Section 404 of the Clean Water Act; (2) Regional Water Quality 
Control Board (Regional Board) jurisdiction pursuant to Section 401 of the Clean Water Act and 
Section 13260 of the Porter Cologne Act; and (3) California Department of Fish and Game 
(CDFG) jurisdiction pursuant to Division 2, Chapter 6, Section 1600 of the Fish and Game Code. 
The evaluation for Corps jurisdiction was based on regulatory guidance pursuant to the recent 
U.S. Supreme Court decisions of Rapanos v. United States and Carabell v. United States, which 
updated/incorporated guidance pursuant to Solid Waste Agency of Northern Cook County v. 
United States Army Corps of Engineers, et. al. (SWANCC).  Please refer to the Project’s 
Jurisdictional Delineation Report for more details [Appendix A]. 
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3.0 REGULATORY SETTING 
 


The proposed Project is subject to state and federal regulations associated with a number of 
regulatory programs.  These programs often overlap and were developed to protect natural 
resources, including: state and federally listed plants and animals; aquatic resources including 
rivers and creeks, ephemeral streambeds, wetlands, and areas of riparian habitat; other special-
status species which are not listed as threatened or endangered by the state or federal 
governments; and other special-status vegetation communities. 
 
3.1 State and/or Federally Listed Plants or Animals 
 
3.1.1 State of California Endangered Species Act 
 
California’s Endangered Species Act (CESA) defines an endangered species as “a native species 
or subspecies of a bird, mammal, fish, amphibian, reptile, or plant which is in serious danger of 
becoming extinct throughout all, or a significant portion, of its range due to one or more causes, 
including loss of habitat, change in habitat, overexploitation, predation, competition, or disease.”  
The State defines a threatened species as “a native species or subspecies of a bird, mammal, fish, 
amphibian, reptile, or plant that, although not presently threatened with extinction, is likely to 
become an Endangered species in the foreseeable future in the absence of the special protection 
and management efforts required by this chapter.  Any animal determined by the commission as 
rare on or before January 1, 1985 is a threatened species.”  Candidate species are defined as “a 
native species or subspecies of a bird, mammal, fish, amphibian, reptile, or plant that the 
commission has formally noticed as being under review by the department for addition to either 
the list of endangered species or the list of threatened species, or a species for which the 
commission has published a notice of proposed regulation to add the species to either list.”  
Candidate species may be afforded temporary protection as though they were already listed as 
threatened or endangered at the discretion of the Fish and Game Commission.  Unlike the FESA, 
CESA does not list invertebrate species. 
 
Article 3, Sections 2080 through 2085, of the CESA addresses the taking of threatened, 
endangered, or candidate species by stating “No person shall import into this state, export out of 
this state, or take, possess, purchase, or sell within this state, any species, or any part or product 
thereof, that the commission determines to be an endangered species or a threatened species, or 
attempt any of those acts, except as otherwise provided.”  Under the CESA, “take” is defined as 
“hunt, pursue, catch, capture, or kill, or attempt to hunt, pursue, catch, capture, or kill.”  
Exceptions authorized by the state to allow “take” require permits or memoranda of 
understanding and can be authorized for endangered species, threatened species, or candidate 
species for scientific, educational, or management purposes and for take incidental to otherwise 
lawful activities.  Sections 1901 and 1913 of the California Fish and Game Code provide that 
notification is required prior to disturbance. 
 
3.1.2 Federal Endangered Species Act 
 
The Federal Endangered Species Act (FESA) of 1973 defines an endangered species as “any 
species that is in danger of extinction throughout all or a significant portion of its range.”  A 
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threatened species is defined as “any species that is likely to become an Endangered species 
within the foreseeable future throughout all or a significant portion of its range.”  Under 
provisions of Section 9(a)(1)(B) of the FESA it is unlawful to “take” any listed species.  “Take” 
is defined in Section 3(18) of FESA:  “...harass, harm, pursue, hunt, shoot, wound, kill, trap, 
capture, or collect, or to attempt to engage in any such conduct.”  Further, the USFWS, through 
regulation, has interpreted the terms “harm” and “harass” to include certain types of habitat 
modification that result in injury to, or death of species as forms of “take.”  These interpretations, 
however, are generally considered and applied on a case-by-case basis and often vary from 
species to species.  In a case where a property owner seeks permission from a Federal agency for 
an action that could affect a federally listed plant and animal species, the property owner and 
agency are required to consult with USFWS.  Section 9(a)(2)(b) of the FESA addresses the 
protections afforded to listed plants. 
 
3.1.3 State and Federal Take Authorizations for Listed Species 
 
Federal or state authorizations of impacts to or incidental take of a listed species by a private 
individual or other private entity would be granted in one of the following ways: 
 


• Section 7 of the FESA stipulates that any federal action that may affect a species listed as 
threatened or endangered requires a formal consultation with USFWS to ensure that the 
action is not likely to jeopardize the continued existence of the listed species or result in 
destruction or adverse modification of designated critical habitat. 16 U.S.C. 1536(a)(2). 


• In 1982, the FESA was amended to give private landowners the ability to develop Habitat 
Conservation Plans (HCP) pursuant to Section 10(a) of the FESA.  Upon development of 
an HCP, the USFWS can issue incidental take permits for listed species where the HCP 
specifies at minimum, the following: (1) the level of impact that will result from the 
taking, (2) steps that will minimize and mitigate the impacts, (3) funding necessary to 
implement the plan, (4) alternative actions to the taking considered by the applicant and 
the reasons why such alternatives were not chosen, and (5) such other measures that the 
Secretary of the Interior may require as being necessary or appropriate for the plan .   


• Sections 2090-2097 of the California Endangered Species Act (CESA) require that the 
state lead agency consult with CDFG on projects with potential impacts on state-listed 
species. These provisions also require CDFG to coordinate consultations with USFWS 
for actions involving federally listed as well as state-listed species.  In certain 
circumstances, Section 2080.1 of the California Fish and Game Code allows CDFG to 
adopt the federal incidental take statement or the 10(a) permit as its own based on its 
findings that the federal permit adequately protects the species under state law.   


 
3.1.4 Take Authorization Pursuant to the MSHCP 
 
The Western Riverside County MSHCP was adopted on June 17, 2003, and an Implementing 
Agreement (IA) was executed between the Federal and State Wildlife Agencies (USFWS and 
CDFG) and participating entities.  The MSHCP is a comprehensive habitat conservation-planning 
program for western Riverside County.  The intent of the MSHCP is to preserve native vegetation 
and meet the habitat needs of multiple species, rather than focusing preservation efforts on one 
species at a time.  As such, the MSHCP is intended to streamline review of individual projects 
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with respect to the species and habitats addressed in the MSHCP, and to provide for an overall 
Conservation Area that would be of greater benefit to biological resources than would result 
from a piecemeal regulatory approach.  The MSHCP provides coverage (including take 
authorization for listed species) for special-status plant and animal species, as well as mitigation for 
impacts to sensitive species. 
 
Through agreements with the U.S. Fish and Wildlife Service (USFWS) and the California 
Department of Fish and Game (CDFG), the MSHCP designates 146 special-status animal and plant 
species that receive some level of coverage under the plan.  Of the 146 “Covered Species” 
designated under the MSHCP, the majority of these species have no additional survey/conservation 
requirements.  In addition, through project participation with the MSHCP, the MSHCP provides 
mitigation for project-specific impacts to Covered Species so that the impacts would be reduced to 
below a level of significance pursuant to CEQA.  As noted above, project-specific survey 
requirements exist for species designated as “Covered Species not yet adequately conserved”.  
These include Narrow Endemic Plant Species, as identified by the Narrow Endemic Plant Species 
Survey Areas (NEPSSA); Criteria Area Plant Species identified by the Criteria Area Species Survey 
Areas (CASSA); animals species as identified by survey area; and plant and animal species 
associated with riparian/riverine areas and vernal pool habitats (Volume I, Section 6.1.2 of the 
MSHCP document). 
 
3.2 California Environmental Quality Act 
 
3.2.1 CEQA Guidelines Section 15380 
 
CEQA requires evaluation of a project’s impacts on biological resources and provides guidelines 
and thresholds for use by lead agencies for evaluating the significance of proposed impacts.  
Sections 5.1.1 and 5.2.2 below set forth these thresholds and guidelines.  Furthermore, pursuant 
to the CEQA Guidelines Section 15380, CEQA provides protection for non-listed species that 
could potentially meet the criteria for state listing.  For plants, CDFG recognizes that plants on 
Lists 1A, 1B, or 2 of the California Native Plant Society (CNPS) Inventory of Rare and 
Endangered Plants in California may meet the criteria for listing and should be considered under 
CEQA.  CDFG also recommends protection of plants, which are regionally important, such as 
locally rare species, disjunct populations of more common plants, or plants on the CNPS Lists 3 
or 4.   
 
3.2.2 Special-Status Plants and Animals Evaluated Under CEQA 
 
Federally Designated Special-Status Species  
 
Within recent years, the USFWS instituted changes in the listing status of candidate species.  
Former C1 (candidate) species are now referred to simply as candidate species and represent the 
only candidates for listing.  Former C2 species (for which the USFWS had insufficient evidence 
to warrant listing) and C3 species (either extinct, no longer a valid taxon or more abundant than 
was formerly believed) are no longer considered as candidate species.  Therefore, these species 
are no longer maintained in list form by the USFWS, nor are they formally protected.  However, 
some USFWS field offices have issued memoranda stating that former C2 species are to be 
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considered federal Species of Concern (FSC).  This term is employed in this document, but 
carries no official protections.  All references to federally-protected species in this report 
(whether listed, proposed for listing, or candidate) include the most current published status or 
candidate category to which each species has been assigned by USFWS. 
 
For this report the following acronyms are used for federal special-status species: 
 


• FE  Federally listed as Endangered 
• FT  Federally listed as Threatened 
• FPE  Federally proposed for listing as Endangered 
• FPT  Federally proposed for listing as Threatened 
• FC  Federal candidate species (former C1 species) 
• FSC  Federal Species of Concern (former C2 species) 
 


State-Designated Special-Status Species  
 
Some mammals and birds are protected by the state as Fully Protected (CFP) Mammals or Fully 
Protected Birds, as described in the California Fish and Game Code, Sections 4700 and 3511, 
respectively.  California Species of Special Concern (SSC) are species designated as vulnerable 
to extinction due to declining population levels, limited ranges, and/or continuing threats.  This 
list is primarily a working document for the CDFG’s CNDDB project.  Informally listed taxa are 
not protected, but warrant consideration in the preparation of biotic assessments.  For some 
species, the CNDDB is only concerned with specific portions of the life history, such as roosts, 
rookeries, or nest sites. 
 
For this report the following acronyms are used for State special-status species: 
 


• SE  State-listed as Endangered 
• ST  State-listed as Threatened 
• SR  State-listed as Rare 
• SCE  State candidate for listing as Endangered 
• SCT  State candidate for listing as Threatened 
• CFP  California Fully-Protected 
• CP  California Protected 
• SSC  California Species of Special Concern 


 
California Native Plant Society 
 
The CNPS is a private plant conservation organization dedicated to the monitoring and 
protection of sensitive species in California.  The California Native Plant Society’s Sixth Edition 
of the California Native Plant Society’s Inventory of Rare and Endangered Plants of California 
separates plants of interest into five categories.  CNPS has compiled an inventory comprised of 
the information focusing on geographic distribution and qualitative characterization of Rare, 
Threatened, or Endangered vascular plant species of California (Tibor 2001).  CNPS maintains 
an updated Online Inventory.   The 8th Edition of the Online Inventory was released in December 
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2010.  The Inventory serves as the candidate list for listing as threatened and endangered by 
CDFG.   
 
CNPS has developed five categories of rarity that are summarized in Table 3-1.   
 


 
Table 3-1.  CNPS Lists 


 
CNPS List Comments 


List 1A – Presumed Extinct in 
California 


Thought to be extinct in California based on a lack of observation or 
detection for many years. 


List 1B – Rare or Endangered 
in California 
and Elsewhere 


Species, which are generally rare throughout their range that are also 
judged to be vulnerable to other threats such as declining habitat.   


List 2 - Rare or Endangered in 
California, More Common 
Elsewhere 


Species that are rare in California but more common outside of California 


List 3 – Need More Information Species that are thought to be rare or in decline but CNPS lacks the 
information needed to assign to the appropriate list.  In most instances, the 
extent of surveys for these species is not sufficient to allow CNPS to 
accurately assess whether these species should be assigned to a specific list.  
In addition, many of the List 3 species have associated taxonomic problems 
such that the validity of their current taxonomy is unclear. 


List 4 – Plants of Limited 
Distribution 


Species that are currently thought to be limited in distribution or range 
whose vulnerability or susceptibility to threat is currently low.  In some 
cases, as noted above for List 3 species above, CNPS lacks survey data to 
accurately determine status in California.  Many species have been placed 
on List 4 in previous editions of the “Inventory” and have been removed as 
survey data has indicated that the species are more common than previously 
thought.  CNPS recommends that species currently included on this list 
should be monitored to ensure that future substantial declines are 
minimized. 


Extension Code Comment 
.1 – Seriously endangered in 
California 


Species with over 80% of occurrences threatened and/or have a high degree 
and immediacy of threat. 


.2 – Fairly endangered in 
California 


Species with 20-80% of occurrences threatened. 


.3 – Not very endangered in 
California 


Species with <20% of occurrences threatened or with no current threats 
known.  
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4.0 RESULTS 
 
This section discusses the results of biological surveys conducted for the Project, including 
general surveys; vegetation mapping; habitat assessments; focused burrowing owl surveys; and 
assessments for Corps and CDFG jurisdictional waters, and MSHCP riparian/riverine areas and 
vernal pools. 
 
4.1 Vegetation Types/Land Uses 
 
Nearly all of the Project area is disturbed or developed, with approximately 5.66 acres consisting 
of paved roads, landscaping, and other disturbed/developed areas; and approximately 8.74 acres 
of areas supporting ruderal vegetation.  Many of the ruderal areas area subject to regular 
discing/mowing.  Approximately 0.04 acre of ornamental trees were mapped separately from 
ornamental vegetation associated with the developed areas.  Approximately 0.014 acre of 
riparian vegetation was identified within the Project area, including one black willow (0.01 acre) 
associated with an offsite drainage facility, and 0.002 acre of emergent wetland/riparian 
vegetation associated with a roadside ditch along Midway Street.  Table 4-1 provides a summary 
of vegetation acreages for the Project Site.  Exhibit 6 provides a vegetation map for the Project 
site.  Exhibit 7 provides representative site photographs.  
 
 


Table 4-1.  Summary of Vegetation Mapping 
 


Vegetation Acreage 
Disturbed/Developed 5.66 
Ruderal 8.74 
Ornamental 0.04 
Black Willow 0.01 
Emergent Wetland 0.002 


Total 14.452 
 
 
Vegetation associated with disturbed/ruderal portions of the site included Russian thistle (Salsola 
australis), lamb’s quarters (Chenopodium album), common sunflower (Helianthus annuus), 
summer mustard (Hirschfeldia incana), coyote gourd (Cucurbita palmata), puncture vine 
(Tribulus terrestris), alkali heliotrope (Heliotropium curassavicum), ripgut brome (Bromus 
diandrus), horseweed (Conyza canadensis), Jimsonweed (Datura wrightii), Bermuda grass 
(Cynodon dactylon), fourwing saltbush (Atriplex canescens), field bindweed (Convolvulus 
arvensis), and prickly lettuce (Lactuca serriola). 
 
Vegetation assocated with the emergent wetland area included southern cattail (Typha 
domingensis), rabbitsfoot grass (Polypogon monspeliensis), tall flatsedge (Cyperus eragrostis), 
and curly dock (Rumex crispus).  
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4.2 Special-Status Plants 
 
The Project site does not occur in the MSHCP NEPPSA or CAPSSA.  As such, focused plant 
surveys are not required pursuant to the MSHCP.  Table 4-2 provides a list of special-status 
plants evaluated for the Project site.  Plant species were considered based on a number of factors, 
including: 1) species identified by the CNDDB as occurring (either currently or historically) on 
or in the vicinity of the Project Site, 2) MSHCP survey areas, and 3) any other special-status 
plants that are known to occur within the vicinity of the Project site, or for which potentially 
suitable habitat occurs within the Project site. 


 
Table 4-2.  Special-Status Plants Evaluated for the Project Site. 


 
 


Scientific Name Common Name Status Habitat  
Potential for 
Occurrence  


Abronia villosa var. 
aurita 


Chaparral sand verbena     
 


Federal: None 
State: None     
CNPS: List 1B.1 


Sandy soils in chaparral, 
coastal sage scrub. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Allium marvinii Yucaipa onion Federal: None 
State: None     
CNPS: List 1B.1 


Openings in chaparral 
(clay soils). 


Does not occur on 
site due to a lack of 
suitable habitat. 


Allium munzii Munz's onion                      
 


Federal: FE    
State: ST     
CNPS: List 1B.1 


Clay soils in chaparral, 
coastal sage scrub, and 
valley and foothill 
grasslands 


Does not occur on 
site due to a lack of 
suitable habitat. 


Astragalus pachypus var. 
jaegeri 


Jaeger's milk-vetch                Federal: None 
State: None  
CNPS: List 1B.1 


Sandy or rocky soils in 
chaparral, cismontane 
woodland, coastal scrub, 
and valley and foothill 
grassland. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Atriplex coronata var. 
notatior 


San Jacinto Valley 
crownscale  


Federal: FE   
State: None     
CNPS: List 1B 


Alkaline soils in 
chenopod scrub, valley 
and foothill grassland, 
vernal pools. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Atriplex parishii Parish's brittlescale           
 


Federal: None 
State: None     
CNPS: List 1B 


Chenopod scrub, playas, 
vernal pools. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Atriplex serenana var. 
davidsonii 


Davidson's saltscale          
 


Federal: None 
State: None     
CNPS: List 1B 


Alkaline soils in coastal 
sage scrub, coastal bluff 
scrub. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Brodiaea filifolia Thread-leaved brodiaea   
 


Federal: FT    
State: SE     
CNPS: List 1B.1 


Clay soils in chaparral 
(openings), cismontane 
woodland, coastal sage 
scrub, playas, valley and 
foothill grassland, vernal 
pools. 


Does not occur on 
site due to a lack of 
suitable habitat. 


California macrophylla Round-leaved filaree         Federal: None 
State: None     
CNPS: List 1B.1 


Clay soils in cismontane 
woodland, valley and 
foothill grassland 


Does not occur on 
site due to a lack of 
suitable habitat. 
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Scientific Name Common Name Status Habitat  


Potential for 
Occurrence  


Calochortus plummerae Plummer's mariposa lily    Federal: None 
State: None     
CNPS: List 1B.2 


Granitic, rock soils 
within chaparral, 
cismontane woodland, 
coastal sage scrub, lower 
montane coniferous 
forest, valley and foothill 
grassland. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Calochortus weedii var. 
intermedius 


Intermediate mariposa 
lily   


Federal: None 
State: None     
CNPS: List 1B.2 


Rocky soils in chaparral, 
coastal sage scrub, valley 
and foothill grassland. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Caulanthus simulans Payson's jewelflower        Federal: None 
State: None     
CNPS: List 4.2 


Sandy or granitic soils in 
chaparral and coastal 
scrub. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Centromadia pungens 
ssp. laevis 


Smooth tarplant        
 


Federal: None 
State: None   
CNPS: List 1B.1 


Alkaline soils in 
chenopod scrub, 
meadows and seeps, 
playas, riparian 
woodland, valley and 
foothill grasslands, 
disturbed habitats. 


Potential to occur on 
site. 


Chorizanthe parryi var. 
parryi 


Parry's spineflower       Federal: None 
State: None     
CNPS: List 1B.1 


Sandy or rocky soils in 
open habitats of 
chaparral and coastal 
sage scrub. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Chorizanthe polygonoides 
var. longispina 


Long-spined spineflower  Federal: None 
State: None     
CNPS: List 1B.2 


Clay soils in chaparral, 
coastal sage scrub, 
meadows and seeps, and 
valley and foothill 
grasslands 


Does not occur on 
site due to a lack of 
suitable habitat. 


Clinopodium chandleri San Miguel savory            
 


Federal: None 
State: None     
CNPS: List 1B.2 


Rocky, gabbroic, or 
metavolcanic soils in 
chaparral, cismontane 
woodland, coastal sage 
scrub, riparian 
woodland, valley and 
foothill grassland. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Deinandra mohavensis Mojave tarplant                        Federal: None  
State: SE        
CNPS: List 1B.3 


Chaparral (mesic soils) 
and riparian scrub. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Dodecahema leptoceras Slender-horned 
spineflower  


Federal: FE   
State: SE     
CNPS: List 1B.1 


Sandy soils in alluvial 
scrub, chaparral, and 
cismontane woodland. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Lasthenia glabrata ssp. 
coulteri 


Coulter's goldfields         Federal: None 
State: None     
CNPS: List 1B.1 


Playas, vernal pools, 
marshes and swamps 
(coastal salt). 


Does not occur on 
site due to a lack of 
suitable habitat. 


Lepidium virginicum var. 
robinsonii 


Robinson's pepper grass  
 


Federal: None 
State: None     
CNPS: List 1B.2 


Chaparral, coastal sage 
scrub 


Does not occur on 
site due to a lack of 
suitable habitat. 


Myosurus minimus ssp. 
apus 


Little mousetail             
 


Federal: None  
State: None     
CNPS: List 3 


Valley and foothill 
grassland, vernal pools 
(alkaline soils). 


Does not occur on 
site due to a lack of 
suitable habitat. 
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Scientific Name Common Name Status Habitat  


Potential for 
Occurrence  


Nama stenocarpum Mud nama                         
 


Federal: None  
State: None        
CNPS: List 2 


Marshes and swamps Does not occur on 
site due to a lack of 
suitable habitat. 


Navarretia fossalis Spreading navarretia        Federal: FT    
State: None   
CNPS: List 1B 


Vernal pools, playas, 
chenopod scrub, marshes 
and swamps (assorted 
shallow freshwater). 


Does not occur on 
site due to a lack of 
suitable habitat. 


Orcuttia californica California Orcutt grass      Federal: FE   
State: SE     
CNPS: List 1B 


Vernal pools Does not occur on 
site due to a lack of 
suitable habitat. 


Sidalcea neomexicana Salt spring 
checkerbloom     


Federal: None 
State: None     
CNPS: List 2.2 


Mesic, alkaline soils in 
chaparral, coastal sage 
scrub, lower montane 
coniferous forest, 
Mojavean desert scrub, 
and playas. 


Does not occur on 
site due to a lack of 
suitable habitat. 


Trichocoronis wrightii 
var. wrightii 


Wright's trichocoronis          Federal: None 
State: None     
CNPS: List 2 


Alkaline soils in 
meadows and seeps, 
marshes and swamps, 
riparian scrub, vernal 
pools. 


Does not occur on 
site due to a lack of 
suitable habitat. 


 
 


Federal     State 
FE – Federally Endangered   SE – State Endangered 
FT – Federally Threatened   ST – State Threatened 
 
CNPS 
List 1B – Plants rare, threatened, or endangered in California and elsewhere. 
List 2 – Plants rare, threatened, or endangered in California, but more common elsewhere. 
List 3 – Plants about which more information is needed. 
List 4 – Plants of limited distribution (a watch list). 
 
CNPS Threat Code Extensions 
.1 – Seriously endangered in California (over 80% of occurrences threatened/high degree and immediacy of 


threat) 
.2 – Fairly endangered in California (20-80% occurrences threatened) 
.3 – Not very endangered in California (<20% of occurrences threatened or no current threats known) 
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4.3 Special-Status Animals 
 
No special-status animals were detected within the Project Site, although a number of special-
status animals have the potential to occur on site.  Table 4-3 provides a list of special-status 
animals evaluated for the Project Site, including MSHCP Covered Species with additional 
survey requirements.  Species were evaluated based on a number of factors, including: 1) species 
identified by the CNDDB as occurring (either currently or historically) on or in the vicinity of 
the property, 2) MSHCP species survey areas for which the property occurs within, and 3) any 
other special-status animals that are known to occur within the vicinity of the Project site, or for 
which potentially suitable habitat occurs within the Project site. 
 
 


Table 4-3.  Special-Status Animals Evaluated for the Project Site 
 


Scientific Name Common Name Status Habitat Potential for 
Occurrence  


Invertebrates 
Euphydryas editha quino Quino checkerspot 


butterfly   
Federal: FE 
State: None 


Larval and adult phases 
each have distinct habitat 
requirements tied to host 
plant species and 
topography.  Larval host 
plants include Plantago 
erecta and Castilleja 
exserta.  Adults occur on 
sparsely vegetated 
rounded hilltops and 
ridgelines, and are known 
to disperse through 
disturbed habitats to reach 
suitable nectar plants. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Streptocephalus woottoni Riverside fairy shrimp   Federal: FE 
State: None  


Restricted to deep 
seasonal vernal pools, 
vernal pool-like 
ephemeral ponds, and 
stock ponds. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Branchinecta lynchi Vernal pool fairy shrimp      Federal: FT  
State: None  


Seasonal vernal pools Does not occur onsite 
due to a lack of 
suitable habitat. 


Amphibians 
Scaphiopus hammondii Western spadefoot             Federal: None 


State: SSC 
Seasonal pools in coastal 
sage scrub, chaparral, and 
grassland habitats. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Reptiles 
Salvadora hexalepis 
virgultea 


Coast patch-nosed snake       Federal: None 
State: SSC 


Occurs in coastal 
chaparral, desert scrub, 
washes, sandy flats, and 
rocky areas. 


Does not occur onsite 
due to a lack of 
suitable habitat. 
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Scientific Name Common Name Status Habitat Potential for 
Occurrence  


Phrynosoma blainvillii Coast horned lizard        Federal: None 
State: SSC 


Occurs in a variety of 
vegetation types including 
coastal sage scrub, 
chaparral, annual 
grassland, oak woodland, 
and riparian woodlands. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Aspidoscelis tigris Coastal whiptail            Federal: None 
State: None 


Open, often rocky areas 
with little vegetation, or 
sunny microhabitats 
within shrub or grassland 
associations. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Crotalus exsul Northern red-diamond 
rattlesnake  


Federal: None 
State: SSC 


Habitats with heavy brush 
and rock outcrops, 
including coastal sage 
scrub and chaparral. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Aspidoscelis hyperythra Orangethroat whiptail      Federal: None 
State: SSC 


Coastal sage scrub, 
chaparral, non-native 
grassland, oak woodland, 
and juniper woodland. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Charina trivirgata Rosy boa                                Federal: None 
State: SSC 


Coastal sage scrub, 
chaparral, or mixed 
habitats, commonly with 
rocky soils and outcrops.  
Also in oak woodlands 
and riparian areas 
bordering scrub habitats. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Coleonyx variegatus 
abbotti 


San Diego banded gecko     Federal: None 
State: None 


Primarily a desert species, 
but also occurs in 
cismontane chaparral, 
desert scrub, and open 
sand dunes. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Thamnophis hammondii Two-striped garter snake    Federal: None 
State: SSC 


Aquatic snake typically 
associated with wetland 
habitats such as streams, 
creeks, and pools. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Birds 
Amphispiza belli belli Bell's sage sparrow             Federal: FSC 


State: SSC 
Chaparral and coastal 
sage scrub along the 
coastal lowlands, inland 
valleys, and in the lower 
foothills of local 
mountains. 


Does not occur onsite 
due to a lack of 
suitable habitat. 
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Scientific Name Common Name Status Habitat Potential for 
Occurrence  


Athene cunicularia Burrowing owl                       Federal: None 
State: SSC 


Shortgrass prairies, 
grasslands, lowland scrub, 
agricultural lands 
(particularly rangelands), 
coastal dunes, desert 
floors, and some artificial, 
open areas as a year-long 
resident.  Occupies 
abandoned ground 
squirrel burrows as well 
as artificial structures 
such as culverts and 
underpasses. 


Not detected during 
focused surveys. 


Eremophila alpestris actia California horned lark           Federal: None 
State: None 


Occupies a variety of 
open habitats, usually 
where trees and large 
shrubs are absent. 


Potential to occur 
onsite. 


Accipiter cooperi Cooper's hawk (nesting)              Federal: None 
State: None 


Primarily occurs in 
riparian areas and oak 
woodlands, most 
commonly in montane 
canyons.  Known to use 
urban areas, occupying 
trees among residential 
and commercial. 


Potential to occur 
onsite for foraging, 
however the site does 
not contain suitable 
nesting habitat. 


Buteo regalis Ferruginous hawk 
(wintering)   


Federal: FSC 
State: SSC 


Open, dry country, 
perching on trees, posts, 
and mounds.  In 
California, wintering 
habitat consists of open 
terrain and grasslands of 
the plains and foothills. 


Potential to occur 
onsite for winter 
foraging. 


Aquila chrysaetos Golden eagle                           Federal: None 
State: SSC 


In southern California, 
occupies grasslands, 
brushlands, deserts, oak 
savannas, open coniferous 
forests, and montane 
valleys.  Nests on rock 
outcrops and ledges. 


Potential to occur 
onsite for foraging, 
however the site does 
not contain suitable 
nesting habitat. 


Vireo bellii pusillus Least Bell's vireo                       Federal: FE  
State: SE 


Dense riparian habitats 
with a stratified canopy, 
including southern willow 
scrub, mule fat scrub, and 
riparian forest. 


Does not occur onsite 
due to a lack of 
suitable habitat. 
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Scientific Name Common Name Status Habitat Potential for 
Occurrence  


Lanius ludovicianus Loggerhead shrike                  Federal: None 
State: SSC 


Forages over open ground 
within areas of short 
vegetation, pastures with 
fence rows, old orchards, 
mowed roadsides, 
cemeteries, golf courses, 
riparian areas, open 
woodland, agricultural 
fields, desert washes, 
desert scrub, grassland, 
broken chaparral and 
beach with scattered 
shrubs. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Circus cyaneus Northern harrier (nesting)              Federal: None 
State: SSC 


A variety of habitats, 
including open wetlands, 
grasslands, wet pasture, 
old fields, dry uplands, 
and croplands. 


Potential to occur 
onsite for foraging, 
however the site does 
not contain suitable 
nesting habitat. 


Falco peregrinus anatum Peregrine falcon (nesting)                     Federal: FSC 
State: SE, CFP 


Although part of its 
historic breeding range, 
this species does not 
breed in southern 
California.  In the west, 
breeding habitat consists 
of high cliffs along the 
coast. 


Potential to occur 
onsite for foraging, 
however does not 
breed in the region. 


Falco mexicanus Prairie falcon (nesting)                Federal: None 
State: SSC 


Breeds in mountainous 
regions and shortgrass 
prairies, nesting on cliff 
ledges. 


Potential to occur 
onsite for foraging, 
however does not 
breed in the region. 


Accipiter striatus Sharp-shinned hawk 
(nesting)                  


Federal: None 
State: SSC 


Breeds in young 
coniferous forests with 
high canopy associations. 
Habitats that they are 
documented to use 
include ponderosa pine, 
black oak, riparian 
deciduous, mixed conifer, 
and Jeffrey pine. 


Potential to occur 
onsite for foraging, 
however does not 
breed in the region. 


Empidonax traillii extimus Southwestern willow 
flycatcher   


Federal: FE  
State: SE  


Riparian woodlands along 
streams and rivers with 
mature dense thickets of 
trees and shrubs. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Agelaius tricolor Tricolored blackbird                 Federal: FSC 
State: SSC 


Breeding colonies require 
nearby water, a suitable 
nesting substrate, and 
open-range foraging 
habitat of natural 
grassland, woodland, or 
agricultural cropland. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Coccyzus americanus 
occidentalis 


Western yellow-billed 
cuckoo      


Federal: FC 
State: SE 


Dense, wide riparian 
woodlands with well-
developed understories. 


Does not occur onsite 
due to a lack of 
suitable habitat. 
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Scientific Name Common Name Status Habitat Potential for 
Occurrence  


Plegadis chihi White-faced ibis (nesting 
colony)   


Federal: FSC 
State: SSC 


Winter foraging occurs in 
wet meadows, marshes, 
ponds, lakes, rivers, and 
agricultural fields.  
Requires extensive 
marshes for nesting. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Elanus leucurus White-tailed kite (nesting)        Federal: None 
State: CFP 


Low elevation open 
grasslands, savannah-like 
habitats, agricultural 
areas, wetlands, and oak 
woodlands.  Dense 
canopies used for nesting 
and cover. 


Potential to occur 
onsite for foraging, 
however the site does 
not contain suitable 
nesting habitat. 


Icteria virens Yellow-breasted chat              Federal: None 
State: SSC 


Dense, relatively wide 
riparian woodlands and 
thickets of willows, vine 
tangles, and dense brush 
with well-developed 
understories. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Setophaga petechia Yellow warbler                         Federal: None 
State: SSC 


Breed in lowland and 
foothill riparian 
woodlands dominated by 
cottonwoods, alders, or 
willows and other small 
trees and shrubs typical of 
low, open-canopy riparian 
woodland. During 
migration, forages in 
woodland, forest, and 
shrub habitats. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Mammals 
Taxidea taxus American badger                   Federal: None 


State: SSC 
Most abundant in drier 
open stages of most scrub, 
forest, and herbaceous 
habitats, with friable soils. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Chaetodipus califronicus 
femoralis 


Dulzura pocket mouse   Federal: None 
State: None  
CDFG: CSC 


Coastal scrub, grassland, 
and chaparral, especially 
at grass-chaparral edges 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Perognathus longimembris 
brevinasus 


Los Angeles pocket mouse  Federal: None 
State: SSC 


Fine, sandy soils in 
coastal sage scrub and 
grasslands. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Chaetodipus fallax fallax Northwestern San Diego 
pocket mouse                           


Federal: None 
State: SSC 


Coastal sage scrub, sage 
scrub/grassland ecotones, 
and chaparral. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Dipodomys merriami 
parvus 


San Bernardino kangaroo 
rat     


Federal: FE  
State: SSC 


Typically found in 
Riversidean alluvial fan 
sage scrub and sandy 
loam soils, alluvial fans 
and floodplains, and along 
washes with nearby sage 
scrub. 


Does not occur onsite 
due to a lack of 
suitable habitat. 







 24


Scientific Name Common Name Status Habitat Potential for 
Occurrence  


Lepus californicus 
bennettii 


San Diego black-tailed 
jackrabbit   


Federal: None 
State: SSC 


Occupies a variety of 
habitats, but is most 
common among 
shortgrass habitats.  Also 
occurs in sage scrub, but 
needs open habitats. 


Potential to occur 
onsite. 


Neotoma lepida intermedia San Diego desert woodrat     Federal: None 
State: SSC 


Occurs in a variety of 
shrub and desert habitats, 
primarily associated with 
rock outcrops, boulders, 
cacti, or areas of dense 
undergrowth. 


Does not occur onsite 
due to a lack of 
suitable habitat. 


Dipodomys stephensi Stephens' kangaroo rat         Federal: FE 
State: ST 


Open grasslands or sparse 
shrublands with less than 
50% vegetation cover 
during the summer. 


Potential to occur 
onsite. 


 
 


Federal  (FESA)     State (CESA) 
FE - Federally Endangered   SE - State Endangered 
FT - Federally Threatened   ST - State Threatened 
FSC - Federal Species of Concern 
BCC – Birds of Conservation Concern 
 
CDFG 
SSC - California Species of Special Concern 
CFP - Fully Protected 
WL – Watch List 
 


 
4.3.1 Burrowing Owl 
 
The burrowing owl is designated as a CDFG California Species of Special Concern.  Zeiner et al. 
(1990) describe the distribution, abundance, and seasonality of the burrowing owl within 
California as follows.  It is a year-long resident formerly common in appropriate habitats 
throughout the state, excluding the humid northwest coastal forests and high mountains.  It is 
present on the larger offshore islands and is found as high as 1,600 m (5,300 ft) in Lassen 
County.  In California, burrowing owls are restricted to the central valley extending from 
Redding south to the Grapevine, east through the Mojave Desert and west to San Jose, the San 
Francisco Bay area, the outer coastal foothills area which extend from Monterey south to San 
Diego and the Sonoran desert (Grinnell and Miller 1944).  It is a resident in the open areas of the 
lowlands over much of the Southern California region (Garrett and Dunn 1981). 
 
The burrowing owl occurs in shortgrass prairies, grasslands, lowland scrub, agricultural lands 
(particularly rangelands), prairies, coastal dunes, desert floors, and some artificial, open areas as 
a year-long resident (Haug, et al. 1993).  They may also use golf courses, cemeteries, road 
allowances within cities, airports, vacant lots in residential areas and university campuses, 
fairgrounds, abandoned buildings, and irrigation ditches (Haug, et al. 1993).  They may also 
occur in forb and open shrub stages of pinyon-juniper and ponderosa pine habitats (Zeiner, et al. 
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1990).  They require large open expanses of sparsely vegetated areas on gently rolling or level 
terrain with an abundance of active small mammal burrows.  As a critical habitat feature need, 
they require the use of rodent or other burrows for roosting and nesting cover.  They may also 
dig their own burrow in soft, friable soil (as found in Florida) and may also use pipes, culverts, 
and nest boxes where burrows are scarce (Robertson 1929).  The mammal burrows are modified 
and enlarged.  One burrow is typically selected for use as the nest, however, satellite burrows are 
usually found within the immediate vicinity of the nest burrow within the defended territory of 
the owl. 
 
The Project area contains potentially suitable habitat for burrowing owls, including the presence 
of suitable burrows.  However, burrowing owls were not detected within or adjacent to the 
Project area during focused surveys, and diagnostic owl sign (e.g., regurgitated pellets, 
whitewash, bones, etc.) was not detected near any of the onsite burrows.  Therefore, it has been 
determined that the burrowing owl is currently absent from the site. 
 
4.3.2 Stephens’ Kangaroo Rat 
 
SKR is found almost exclusively in open grasslands or sparse shrublands with cover of less than 
50% during the summer (e.g., Bleich 1973; Bleich and Schwartz 1974; Grinnell 1933; Lackey 
1967; O’Farrell 1990; Thomas 1973).  O’Farrell (1990) further clarified this association and 
argues that the proportion of annual forbs and grasses is important because SKR avoid dense 
grasses (for example, non-native bromes [Bromus spp.]) and are more likely to inhabit areas 
where the annual forbs disarticulate in the summer and leave more open areas.  Soil type also is 
an important habitat factor for SKR occupation (O’Farrell and Uptain 1989; Price and Endo 
1989). As a fossorial (burrowing) animal, the Stephens’ kangaroo rat typically is found in sandy 
and sandy loam soils with low clay to gravel content, although there are exceptions where they 
can utilize the burrows of Botta’s pocket gopher (Thomomys bottae) and California ground 
squirrel (Spermophilus beecheyi).  
 
The Project site has a potential to support Stephens’ kangaroo rat (SKR).  The Project site occurs 
within the Western Riverside County SKR Habitat Conservation Plan (HCP) and occurs within 
the SKR Fee Assessment Area.   
 
4.4 Nesting Birds 
 
The Project site contains vegetation with the potential to support nesting birds.  The Migratory 
Bird Treaty Act (MBTA) and California Fish and Game Code prohibit impacts to nesting birds.1   
 
  


                                                 
1 The MBTA makes it unlawful to take, possess, buy, sell, purchase, or barter any migratory bird listed in 50 C.F.R. 
Part 10, including feathers or other parts, nests, eggs, or products, except as allowed by implementing regulations 
(50 C.F.R.21).  In addition, sections 3505, 3503.5, and 3800 of the California Department of Fish and Game Code 
prohibit the take, possession, or destruction of birds, their nests or eggs.   
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4.5 Raptor Foraging Habitat 
 
The Project site offers limited habitat for raptor foraging, including the potential for several 
special-status raptor species.  The portions of the Project alignment extending through disturbed, 
ruderal areas are adjacent to larger areas of open field that represent foraging habitat for raptors. 
 
4.6 MSHCP Riparian/Riverine Areas and Vernal Pools 
 
As noted above in Section 2.4 of this report, Volume I, Section 6.1.2 of the MSHCP describes the 
procedures through which protection of riparian/riverine areas and vernal pools would occur 
within the MSHCP Plan Area.  The purpose of the procedures is to ensure that the biological 
functions and values of riparian/riverine areas and vernal pools throughout the MSHCP Plan 
Area are maintained such that habitat values for Covered Species inside the MSCHP 
Conservation Area are maintained.  The MSHCP requires that as projects are proposed within 
the overall MSHCP Plan Area, the affect of those projects on riparian/riverine areas and vernal 
pools must be addressed. 
 
The Project site does not contain any natural riparian/riverine areas or vernal pools, but does 
contain two drainage areas that collect and convey runoff generally from the southeast to the 
northwest towards the San Jacinto River [Exhibit 8 – Potential Jurisdictional Waters].   The 
southest end of the Project alignment (southeast corner of Menlo Avenue and San Jacinto Street) 
intercepts a drainage swale (Drainage A) that originates offsite to the southeast.  The swale 
extends approximately 115 linear feet through the Project site to Menlo Avenue, where runoff 
then flows along Menlo Avenue, and then in street gutters north along San Jacinto Street to 
Midway Street.  The portion of the swale (Drainage A) occurring within the Project alignment is 
approximately 0.02 acre, and does not support any wetlands/riparian habitat. 
 
At the intersection of San Jacinto Street and Midway Street, an artificially-created drainage ditch 
(Drainage B) collects flows from an approximately 500-acre watershed area and extends west for 
approximately 1,250 linear feet along the south side of Midway Street to the intersection of 
Midway Street and Santa Fe Avenue, at which point flows are conveyed north along Santa Fe 
Avenue, away from the proposed Line C alignment.  The drainage ditch comprises 
approximately 0.20 acre.  The eastern end of the ditch supports a small (0.002 acre) emergent 
wetland vegetated with southern cattails (Typha domingensis), rabbitsfoot grass (Polypogon 
monspeliensis), tall flatsedge (Cyperus eragrostis), and curly dock (Rumex crispus).  This 
minimal amount of emergent vegetation does not provide habitat value for MSHCP Covered 
Species associated with riparian areas. 
 
The northern portion of the Project alignment (proposed Line C), which extends from the 
intersection of Midway Street and Santa Fe Street to Esplanade Avenue, occurs through 
undeveloped parcels west of Santa Fe Street.  At a few points along the proposed Line C, the 
Project will intercept runoff that comes off of adjacent development areas.  However, the Project 
will not impact any riparian/riverine features at these locations.  Construction of the Project may 
result in the trimming of a single black willow that is associated with an offsite drainage facility; 
however, the willow tree will not be removed, and attempts will be made to avoid the willow. 
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4.7 Jurisdictional Waters 
 
The Project site contains approximately 0.22 acre of potential Corps, Regional Board, and CDFG 
jurisdiction associated with one drainage swale (Drainage A), and one roadside drainage ditch 
(Drainage B), of which 0.002 acre suports wetlands/riparian vegetation.  As discussed above in 
Section 4.6, Drainage A extends from the southeast to south side of Menlo Avenue, where flows 
then extend along Menlo Avenue to the intersection of Menlo Avenue and San Jacinto Street. 
 
Drainage B consists of an artificially-created roadside ditch located along the south side of 
Midway Street between Santa Fe Street and San Jacinto Street.  The location of potential 
jurisdictional waters are depicted on the enclosed maps [Exhibit 8].  The results of the 
jurisdictional delineation are detailed in a separate Jurisdictional Delineation Report [Appendix 
A].
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5.0 IMPACT ANALYSIS  
 
The following discussion examines the potential impacts to plant and wildlife resources that 
would occur as a result of the proposed Project.  Impacts (or effects) can occur in two forms, 
direct and indirect.  Direct impacts are considered to be those that involve the loss, modification 
or disturbance of plant communities, which in turn, directly affect the flora and fauna of those 
habitats.  Direct impacts also include the destruction of individual plants or animals, which may 
also directly affect regional population numbers of a species or result in the physical isolation of 
populations thereby reducing genetic diversity and population stability. 
 
Indirect impacts pertain to those impacts that result in a change to the physical environment, but 
which is not immediately related to a project.  Indirect (or secondary) impacts are those that are 
reasonably foreseeable and caused by a project, but occur at a different time or place.  Indirect 
impacts can occur at the urban/wildland interface of projects, to biological resources located 
downstream from projects, and other off site areas where the effects of the project may be 
experienced by plants and wildlife.  Examples of indirect impacts include the effects of increases 
in ambient levels of noise or light; predation by domestic pets; competition with exotic plants 
and animals; introduction of toxics, including pesticides; and other human disturbances such as 
hiking, off-road vehicle use, unauthorized dumping, etc.  Indirect impacts are often attributed to 
the subsequent day-to-day activities associated with project build-out, such as increased noise, 
the use of artificial light sources, and invasive ornamental plantings that may encroach into 
native areas.  Indirect effects may be both short-term and long-term in their duration.  These 
impacts are commonly referred to as “edge effects” and may result in a slow replacement of 
native plants by non-native invasives, as well as changes in the behavioral patterns of wildlife 
and reduced wildlife diversity and abundance in habitats adjacent to project sites. 
 
Cumulative impacts refers to two or more individual effects which, when considered together, 
are considerable or which compound or increase other environmental impacts.  A cumulative 
impact can occur from multiple individual effects from the same project, or from several 
projects.  The cumulative impact from several projects is the change in the environment resulting 
from the incremental impact of the project when added to other closely related past, present, and 
reasonably foreseeable probable future projects.  Cumulative impacts can result from 
individually minor but collectively significant projects taking place over a period of time. 
 
5.1 California Environmental Quality Act (CEQA) 


 
5.1.1 Thresholds of Significance  


 
Environmental impacts to biological resources are assessed using impact significance threshold 
criteria, which reflect the policy statement contained in CEQA, Section 21001(c) of the 
California Public Resources Code.  Accordingly, the State Legislature has established it to be the 
policy of the State of California: 
 


“Prevent the elimination of fish or wildlife species due to man’s activities, ensure 
that fish and wildlife populations do not drop below self-perpetuating levels, and 
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preserve for future generations representations of all plant and animal 
communities...” 


Determining whether a project may have a significant effect, or impact, plays a critical role in the 
CEQA process.  According to CEQA, Section 15064.7 (Thresholds of Significance), each public 
agency is encouraged to develop and adopt (by ordinance, resolution, rule, or regulation) 
thresholds of significance that the agency uses in the determination of the significance of 
environmental effects.  A threshold of significance is an identifiable quantitative, qualitative or 
performance level of a particular environmental effect, non-compliance with which means the 
effect will normally be determined to be significant by the agency and compliance with which 
means the effect normally will be determined to be less than significant.  In the development of 
thresholds of significance for impacts to biological resources CEQA provides guidance primarily 
in Section 15065, Mandatory Findings of Significance, and the CEQA Guidelines, Appendix G, 
Environmental Checklist Form.  Section 15065(a) states that a project may have a significant 
effect where: 
 


“The project has the potential to substantially 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 wildlife community, reduce the number or restrict the range 
of an endangered, rare, or threatened species, ...” 


Therefore, for the purpose of this analysis, impacts to biological resources are considered 
potentially significant (before considering offsetting mitigation measures) if one or more of the 
following criteria discussed below would result from implementation of the proposed project. 
 
5.1.2 Criteria for Determining Significance Pursuant to CEQA 
 
Appendix G of the 1998 State CEQA guidelines indicate that a project may be deemed to have a 
significant effect on the environment if the project is likely to: 
 


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 Game or U.S. Fish and Wildlife Service. 
 
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 Game or U.S. Fish and Wildlife 
Service. 
 
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. 
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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.  
 
e)  Conflict with any local policies or ordinances protecting biological resources, 
such as a tree preservation policy or ordinance. 
 
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. 


 
5.2 Impacts to Vegetation/Land Use Types 


 
The Project will not have a substantial adverse effect on wetland/riparian habitat or other 
sensitive natural communities.  Nearly all of the Project impacts will consist of temporary 
impacts to disturbed/developed and ruderal areas.  The Project will permanently impact the small 
area (0.002 acre) within the Midway Street roadside ditch supporting emergent wetland 
vegetation.  In addition, the Project may have to trim a single black willow associated with an 
offsite drainage facility.  However, the proposed activities would not remove the willow, and the 
potential trimming will be avoided if feasible.  Regardless, the minimal vegetation does not 
provide habitat for special-status species, including MSHCP Covered Species.  Impacts to 
vegetation would be less than significant. 
 
5.3 Impacts to Special-Status Species 
 
The Project will not have a substantial adverse effect, either directly or through habitat 
modifications, on any species identified as a candidate, sensitive, or special status species.  The 
Project will temporarily impact disturbed areas with the potential for use by a number of special-
status animal species, including small mammals such as Stephens’ kangaroo rat and San Diego 
black-tailed jack rabbit, and birds such as the California horned lark.  However, due to the 
temporary nature of impacts to disturbed habitats, the proposed impacts would be less than 
significant. 
 
The Project site occurs within the SKR HCP and occurs within the SKR Fee Assessment Area.   
Through coverage afforded by the HCP, through payment of the SKR fee, impacts to SKR would 
be less than significant. 
 
5.4 Impacts to Nesting Birds 
 
The Project will impact vegetation with the potential to support nesting birds, if vegetation is to 
be removed during the nesting season (February 1 to August 31). 
 
5.5 Impacts to Raptor Foraging Habitat 
 
The Project will result in minor, temporary impacts to distubed areas with a potential support 
foraging raptors.  Impacts to raptor foraging habitat would be less than significant. 
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5.6 Impacts to MSHCP Riparian/Riverine Areas 
 
As discussed above, Volume I, Section 6.1.2 of the MSHCP describes the procedures through 
which protection of riparian/riverine areas would occur within the MSHCP Plan Area.  The 
purpose of the procedures is to ensure that the biological functions and values of riparian/riverine 
areas and vernal pools throughout the MSHCP Plan Area are maintained such that habitat values 
for Covered Species inside the MSCHP Conservation Area are maintained.  
 
As discussed in Section 4.6 of this report, the Project will impact two artificially-created 
drainage features that convey runoff through developed areas of the City of San Jacinto towards 
to the San Jacinto River; however, the drainage features do not contain riparian/wetland habitat 
capable of supporting the Section 6.1.2 ripairan/riverine species.  As such, the Project will not 
adversely affect riparian habitat function as it pertains to MSHCP Covered Species. 
 
The two drainage features discussed in this report should be kept in context with the overall 
existing hydrologic conditions that will be improved by the overall Project.  As discussed in 
Section 1.3 of this report, the Midway Street ditch (Drainage B) collects flows from an 
approximately 500-acre watershed to the southeast (which includes the Drainage A segment), 
and then temporarily conveys flows over a short distance to the intersection of Midway Street 
and Santa Fe Street, where the water then extends north along Santa Fe Street and through 
undeveloped parcels before being intercepted and collected into the existing Line C at Esplanade 
Avenue.  Flows are conveyed in the existing Line C to the District’s Buena Vista Retention 
Basin, and then exit the basin into the District’s San Jacinto Line E Channel.  Line E extends for 
approximately 2 miles in a northwesterly direction to the San Jacinto Reservoir, which is owned 
and operated by EMWD for groundwater recharge.  The Reservoir retains flows prior to 
discharging over a spillway to the west.  Flows that manage to release from the Reservoir flow in 
a northwesterly direction over large undeveloped parcels and farmland for about 3 miles before 
reaching the San Jacinto River.  
 
The proposed Project will not alter the ultimate pathway of water to the San Jacinto River along 
the “Line C” pathway.  Flows will continue to reach the existing Line C at Esplanade, but instead 
will be collected in the newly proposed (extended) Line C, as well as three additional lines (B, 
C-5, and C-4), instead of flowing uncontrolled through existing streets and undeveloped parcels.  
Furthermore, the proposed facilities will alleviate flooding issues experienced by the residents 
and community within the area generally bounded by Esplanade Avenue to the north, San 
Jacinto Avenue to the east, Menlo Avenue to the south, and Buena Vista Avenue to the west by 
more efficiently collecting sheet flows in the existing RCB system at Esplanade Avenue. 
 
The proposed Project will not result in a loss of biological functions and values as it pertains to 
riparian/riverine species.  As such, mitigation is not required, and the Determination of 
Biologically Equivalent or Preservation (DBESP) is not applicable to this Project. 
 
5.7 Impacts to Jurisdictional Waters 
 
The Project will permanently impact 0.22 acre of areas that may be considered jurisdictional 
waters by the Corps, Regional Board, and CDFG jurisdiction.  The potential areas of jurisdiction 
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are associated with one drainage swale (Drainage A) and a segment of roadside ditch (Drainage 
B).  Both of these features are part of a larger system of coveyance through developed portions 
of the City of San Jacinto, where the majority of flows are conveyed along developed and 
disturbed areas to the existing Line C at Esplanade Avenue.  With the exception of a very small 
amount of emergent wetland vegetation (0.002 acre) within the Midway Street ditch (Drainage 
B), the Project will not impact wetlands or remove riparian habitat.  Furthermore, these 
artificially-created features provide no to mininal aquatic resource function.  As such, pursuant to 
CEQA, the Project will not “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”; and will 
not “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 Game or U.S. Fish and Wildlife Service.”  Therefore, no mitigation is 
proposed for the impacts pursuant to CEQA. 
 
The District will coordinate with the Corps, Regional Board, and CDFG to determine if the 
agencies will regulate impacts to Drainage A and B pursuant to Section 404 (Corps) and 401 
(Regional Board) of the Clean Water Act, and Section 1602 (CDFG) of the California Fish and 
Game Code.  The District will obtain any permits as determined necessary by the Corps, 
Regional Board, and/or CDFG. 
 
5.8 Indirect Impacts to Biological Resources 
 
The Project does not occur adjacent to sensitive habitats, including MSHCP conservation areas, 
and therefore is not expected to result in significant indirect impacts to special-status biological 
resources.  As such, the MSHCP Urban/Wildland Interface Guidelines (MSHCP Volume I, 
Section 6.1.4) do not apply to this Project. 
 


• Drainage; 
• Toxics; 
• Lighting; 
• Noise; 
• Invasives; 
• Barriers; and 
• Grading/Land Development. 


 
5.9 Cumulative Impacts 
 
The Project will not result in significant, cumulative impacts to special-status biological 
resources. 
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6.0 MITIGATION 
 
The following discussion provides project-specific mitigation measures for actual or potential 
impacts to special-status resources.  In addition to these specific measures, mitigation is also 
provided by the MSHCP, through participation with the MSHCP and compliance with applicable 
MSHCP requirements. 
 
6.1 Burrowing Owl 
 
Portions of the Project alignments contain potentially suitable habitat for the western burrowing 
owl, although burrowing owls were not detected onsite or immediately adjacent to the site during 
focused surveys.  However, since potentially suitable habitat is present, the Project should 
conduct pre-construction owl surveys pursuant to Objective 6 of the MSHCP burrowing owl 
objectives (Volume II, Section B – Birds).  The following measure is recommended: 
 


• A qualified biologist shall conduct a pre-construction presence/absence survey for 
burrowing owls within suitable habitat located within the Project alignments.  The survey 
shall be conducted within 30 days prior to ground disturbance.  If burrowing owls are 
detected within the Project alignments, then the owls shall be passively excluded from the 
site by installing one-way doors and collapsing the burrows.  However, if the pre-
construction survey is conducted during the owl breeding season (March 1st through 
August 31st), and breeding owls are detected within the Project alignments, then the nest 
burrows (and potentially other adjacent burrows) will be avoided until the nests are no 
longer active.  


 
6.2 Nesting Birds 
 
The Project will remove vegetation with the potential to supporting nesting birds, including trees, 
shrubs, and ground cover.  If vegetation removal/trimming shall occur during the nesting season 
(February 1st through August 31st), nesting birds surveys should be conducted.  The following 
measure is recommended to avoid impacts to nesting birds: 
 


• A qualified biologist shall conduct a nesting bird survey of the Project alignments if 
vegetation is to be removed during the nesting season (March 1st to August 31st).  As 
feasible, the surveys should include trees and shrubs within 200 feet to either side of the 
Project alignments.  If nesting birds are detected, then the Project shall establish 
appropriate buffers (as determined by the biologist) around the active nest depending on 
the species detected and where the nest is located.  Buffers may be as large as 500 feet for 
nesting raptors and 200 feet for non-raptors.  Construction activities shall not occur 
within the established buffer areas until nests are no longer active, and the offspring are 
independent from the nest. 


 
6.3 Jurisdictional Waters 
 
The Project applicant shall coordinate with the Corps, Regional Board, and CDFG to determine 
if any of the agencies will regulate impacts to the potential jurisdictional waters identified within 
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the Project alignments, namely the drainage swale southeast of Menlo Avenue and San Jacinto 
Street (Drainage A), and the roadside ditch along Midway Street (Drainage B).  If it is 
determined that one or more of the agencies will regulate impacts to these features, then Project 
applicant shall obtain any necessary resource agency permits, including a Section 404 permit 
from the Corps, Section 401 Water Quality Certification or Waste Discharge Requirement 
(WDR) from the Regional Board, and/or a Section 1602 Streambed Alteration Agreement from 
CDFG.  No mitigation is proposed for impacts to potential jurisdictional waters, as the Project 
would not result in a substantial adverse effect to jurisdictional waters, including wetlands or 
riparian habitat. 
 
6.4 Level of Significance After Mitigation 
 
With the Project’s participation and compliance with the Western Riverside County MSHCP, 
with coverage afforded by the MSHCP, and with the mitigation measures as described above, 
direct, indirect, and cumulative impacts to sensitive biological resources will be less than 
significant. 
 
 
7.0 MSHCP CONSISTENCY 
 
The purpose of this section is to provide an analysis of the proposed Project with respect to 
consistency with Western Riverside County MSHCP policies and procedures.  Specifically, this 
analysis evaluates the proposed Project with respect to the Project’s consistency with MSHCP 
Reserve assembly requirements, Section 6.1.2 (Protection of Species Associated with 
Riparian/Riverine Areas and Vernal Pools), Section 6.1.3 (Protection of Narrow Endemic Plant 
Species), Section 6.1.4 (Guidelines Pertaining to the Urban/Wildlands Interface), and Section 
6.3.2 (Additional Survey Needs and Procedures). 
 
7.1 Project Relationship to Reserve Assembly 
 
The proposed Project does not occur within the MSHCP Criteria Area, and is therefore not 
subject to the Habitat Evaluation and Acquisition Negotiation Strategy (HANS) process, or the 
Joint Project Review (JPR) process. 
 
7.2 Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools 
 
The Project will permanently impact portions of a drainage swale and roadside ditch that, along 
with street gutters, convey runoff through developed portions of the City of San Jacinto towards 
the San Jacinto River.  Neither the swale nor the ditch supports riparian vegetation providing 
habitat for species addressed in Volume I, Section 6.1.2 of the MSHCP.  As such there will be no 
loss of habitat function for riparian/riverine species.  As discussed in Section 1.3 and 5.6 of this 
report, the Project will collect runoff that is currently conveyed through the drainage features and 
street gutters, and will place the runoff into underground lines that will ultimately connect to an 
underground RCB system at Esplanade Avenue.  The RCB system ultimately conveys the runoff 
to the San Jacinto River.  The Project will not adversely affect the hydrologic function of the 
drainage features, as the water will still be conveyed to the existing Line C.  As such, there will 
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be no loss of riparian/riverine function as a result of the Project, and therefore the DBESP 
procedures do not apply to this Project. 
 
7.3 Protection of Narrow Endemic Plants 
 
Volume I, Section 6.1.3 of the MSHCP requires that within identified Narrow Endemic Plant 
Species Survey Areas (NEPSSA), site-specific focused surveys for Narrow Endemic Plants 
Species will be required for all public and private projects where appropriate soils and habitat are 
present. 
 
The Project alignments do not occur within the NEPSSA.  Therefore, focused plant surveys are 
not required pursuant to the MSHCP. 
 
7.4 Guidelines Pertaining to the Urban/Wildland Interface 
 
The MSHCP Urban/Wildland Interface Guidelines are intended to address indirect effects 
associated with locating development in proximity to the MSHCP Conservation Area.  As the 
MSHCP Conservation Area is assembled, development is expected to occur adjacent to the 
Conservation Area.  Future development in proximity to the MSHCP Conservation Area may 
result in edge effects with the potential to adversely affect biological resources within the 
Conservation Area.  To minimize such edge effects, the guidelines shall be implemented in 
conjunction with review of individual public and private development projects in proximity to 
the MSHCP Conservation Area and address the following: 
 


• Drainage; 
• Toxics; 
• Lighting; 
• Noise; 
• Invasive species; 
• Barriers; 
• Grading/Land Development. 


 
As discussed in Section 5.8 of this report, the Project does not occur adjacent to sensitive 
habitats, including MSHCP conservation areas, and therefore is not expected to result in 
significant indirect impacts to special-status biological resources.  As such, the MSHCP 
Urban/Wildland Interface Guidelines (MSHCP Volume I, Section 6.1.4) do not apply to the 
Project. 
 
7.5 Additional Survey Needs and Procedures 
 
Volume I, Section 6.3.2 of the MSHCP addresses additional species for which habitat 
assessments and focused surveys are required when Projects occur within designated survey 
areas.  These include the Criteria Area Plant Species Survey Areas (CAPSSA), and survey areas 
for burrowing owls, specific amphibians, and specific small mammals.  Portions of the Project 
alignments occur within the burrowing owl survey area, but not within the CAPSSA, amphibian, 
or mammal survey areas.  Focused burrowing owl surveys were conducted following the 
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MSHCP Burrowing Owl Survey Instructions; however, no burrowing owls were detected on or 
adjacent to the site.  As noted in Section 6.1 of this report, pre-construction owl surveys will be 
required pursuant to the MSHCP. 
 
7.6 Conclusion of MSHCP Consistency 
 
As outlined above, the proposed Project will be consistent with the biological requirements of 
the MSHCP; specifically pertaining to the Project’s relationship to reserve assembly, Section 
6.1.2 (Protection of Species Associated with Riparian/Riverine Areas and Vernal Pools), Section 
6.1.3 (Protection of Narrow Endemic Plant Species), Section 6.1.4 (Guidelines Pertaining to the 
Urban/Wildlands Interface), and Section 6.3.2 (Additional Survey Needs and Procedures). 
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I hereby certify that the statements furnished above and in the attached exhibits present data and 
information required for this biological evaluation, and that the facts, statements, and 
information presented are true and correct to the best of my knowledge and belief. 
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Photograph 1.  View of Drainage A looking south.  Photo taken July 26, 
2012. 
 


Photograph 2.  View of Drainage A looking south from the edge of Menlo 
Avenue.  Photo taken July 26, 2012. 
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Photograph 3.  View of Midway Street ditch (Drainage B) looking east 
towards the intersection of Midway Street and San Jacinto Street.  Photo 
taken February 15, 2011. 
 


Photograph 4.  View of Midway Street ditch (Drainage B) looking east 
towards the intersection of Midway Street and San Jacinto Street.  Photo 
taken July 26, 2012. 
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Photograph 5.  View of Drainage B looking west along Midway Street 
from the intersection with San Jacinto Street.  Photo taken February 15, 
2011. 
 


Photograph 6.  View of Drainage B looking east, taken in the opposite 
direction from photo 5.   Photo taken July 26, 2012.   


 


S
ite


 P
ho


to
gr


ap
hs


 


S
A


N
 J


A
C


IN
T


O
 M


D
P


 L
IN


E
 C


 S
T


A
G


E
 2


, 
B


 A
N


D
 C


-5
 







 


 


E
xh


ib
it 


4 


Photograph 7.  This photo depicts the western portion of the Drainage B 
ditch.  The photo was taken in August 2011, and compared with the 
photo below (taken July 26, 2012) shows that the roadside drainage area 
is maintained during the non-rainy season, and then re-establishes from 
runoff. 
 


Photograph 8.  View of Drainage B looking west along Midway Street 
towards Santa Fe Street.       
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MANAGEMENT SUMMARY 
 


In June and July 2012, at the request of Albert A. Webb Associates, CRM 
TECH performed a cultural resources study for a proposed storm drain 
pipeline project in the Cities of San Jacinto and Hemet, Riverside County, 
California.  The project area for the study consists of four contiguous pipeline 
alignments measuring approximately 1.6 miles in total length and lying 
across open fields or within the existing rights-of-way of paved roads, 
including San Jacinto Avenue, Midway Street, Santa Fe Avenue, and Menlo 
Avenue.  It is located within a portion of the San Jacinto Viejo land grant in 
T5S R1W, San Bernardino Baseline and Meridian.   
 
The study is part of the environmental review process for the installation of 
the four pipeline segments, designated as Line C, Stage 2, C-4, C-5, and Line B 
in the previously adopted San Jacinto Master Drainage Plan.  The Riverside 
County Flood Control and Water Conservation District (RCFCWCD), as the 
lead agency for the project, required the study in compliance with the 
California Environmental Quality Act (CEQA).  The purpose of the study is to 
provide the District with the necessary information and analysis to determine 
whether the proposed project would cause substantial adverse changes to any 
historical/archaeological resources that may exist in or around the project 
area, as mandated by CEQA. 
 
In order to identify and evaluate such resources, CRM TECH conducted a 
historical/archaeological resources records search, pursued historical 
background research, contacted Native American representatives, and carried 
out a systematic field survey.  Through the various avenues of research, this 
study did not encounter any "historical resources," as defined by CEQA, 
within or adjacent to the project area.  Therefore, CRM TECH recommends to 
the RCFCWCD a finding of No Impact regarding cultural resources.   
 
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 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.   
 
No artifacts were collected during this Phase I survey.  All field notes and 
photographs are on file at the CRM TECH office.  Copies of the report are on 
file at the Eastern Information Center, the RCFCWCD, and the CRM TECH 
office. 
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INTRODUCTION AND SETTING 


 
In June and July 2012, at the request of Albert A. Webb Associates, CRM TECH performed 
a cultural resources study for a proposed storm drain pipeline project in the Cities of San 
Jacinto and Hemet, Riverside County, California (Fig. 1).  The project area for the study 
consists of four contiguous pipeline alignments measuring approximately 1.6 miles in total 
length and lying across open fields or within the existing rights-of-way of paved roads, 
including San Jacinto Avenue, Midway Street, Santa Fe Avenue, and Menlo Avenue (Figs. 
2, 3).  It is located within a portion of the San Jacinto Viejo land grant in T5S R1W, San 
Bernardino Baseline and Meridian (Fig. 2).   
 
The study is part of the environmental review process for the installation of the four 
pipeline segments, designated as Line C, Stage 2, C-4, C-5, and Line B in the previously 
adopted San Jacinto Master Drainage Plan.  The Riverside County Flood Control and Water 
Conservation District (RCFCWCD), as the lead agency for the project, required the study in 
compliance with the California Environmental Quality Act (CEQA; PRC §21000, et seq.).  
The purpose of the study is to provide the District with the necessary information and 
analysis to determine whether the proposed project would cause substantial adverse 
changes to any historical/archaeological resources that may exist in or around the project 
area, as mandated by CEQ 
 
The study was carried out under the direction of CRM TECH principal investigators Bai 
"Tom" Tang, M.A., and Michael Hogan, Ph.D.  Company personnel who participated in the  
 


 
 
Figure 1.  Project vicinity.  (Based on USGS Santa Ana, Calif., 1:250,000 quadrangle [USGS 1979])   
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Figure 2. Project area. (Based on USGS San Jacinto and Hemet, Calif., 1:24,000 quadrangles [USGS 1996a; 


1996b])  
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Figure 3.  Typical landscapes in the project area.  Clockwise from upper left: an open field where Line C will 


cross (view to the north); along the proposed alignment of C-5 (view to the west); C-4 from the 
intersection of Midway Street and Santa Fe Avenue (view to the south); and Line B from the intersection 
of Midway Street and San Jacinto Avenue (view to the south).  (Photographs taken on June 18, 2012)  


 
study include archaeologist Daniel Ballester, B.A., historian/report writer Terri 
Jacquemain, M.A., and Native American liaison Nina Gallardo, B.A.  Their professional 
qualifications are provided in Appendix 1. 
 
The project area is situated in the southeastern portion of the San Jacinto Valley, a 
southeast-northwest trending valley situated below the western slopes of the San Jacinto 
Mountains.  More specifically, it lies approximately three miles southwest of the San 
Jacinto River and the foot of the San Jacinto Mountains, and a half-mile west of Park Hill.  
The climate and environment of the surrounding area are typical of southern California's 
inland valleys, with temperatures in the region reaching over 100 degrees in summer and 
dipping to near freezing in winter.  
 
The project area lies in an area of mixed residential and commercial uses, generally 
bounded by Esplanade Avenue on the north, San Jacinto Avenue on the east, Menlo 
Avenue on the south, and Buena Vista Avenue on the west.  The open field portions of the 
project area are located west of Santa Fe Avenue and near the intersection of San Jacinto 
Avenue and Menlo Avenue.  Both of these areas have been disked in the recent past, 
although some pockets of dense vegetation were observed in the field west of Santa Fe 
Avenue (Fig. 3).   
 
Elevations along the project route range between 1,550 and 1,600 feet above mean sea level, 
with a gradual incline to the south.  Vegetation in and near the project area included 
eucalyptus and pepper trees, wild mustard, foxtails, tumbleweeds, sunflowers, oleanders, 
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various small grasses and shrubs and, along the pave roads, introduced landscaping 
plants.  Surface soils consist of a sandy loam typical of the San Jacinto Valley. 
 
 


PREHISTORIC CONTEXT 
 
ARCHAEOLOGY 
 
It is widely acknowledged that human occupation in what is now the State of California 
began 8,000-12,000 years ago.  In order to understand Native American cultures before 
European contact, archaeologists have devised chronological frameworks that endeavor to 
correlate the observable technological and cultural changes in the archaeological record to 
distinct periods.  Unfortunately, none of these chronological frameworks has been widely 
accepted, and none has been developed specifically for the so-called Inland Empire region 
of southern California, the nearest ones being for the Colorado Desert and Peninsular 
Ranges area (Warren 1984) and for the Mojave Desert (Warren and Crabtree 1986).   
 
The development of an overall chronological framework for the region is hindered by the 
lack of distinct stratigraphic layers of cultural sequences that could be dated by absolute 
dating methods.  Since results from archaeological investigations in this region have yet to 
be synthesized into an overall chronological framework, most archaeologists tend to follow 
a chronology adapted from a scheme developed by William J. Wallace in 1955 and 
modified by others (Wallace 1955; 1978; Warren 1968; Chartkoff and Chartkoff 1984; 
Moratto 1984).  Although the beginning and ending dates of the different horizons or 
periods may vary, the general framework of prehistory in this region under this 
chronology consists of the following four periods: 
 
• Early Hunting Stage (ca. 10000-6000 B.C.), which was characterized by human reliance 


on big game animals, as evidenced by large, archaic-style projectile points and the 
relative lack of plant-processing artifacts; 


• Millingstone Horizon (ca. 6000 B.C.-A.D. 1000), when plant foods and small game 
animals came to the forefront of subsistence strategies, and from which a large number 
of millingstones, especially heavily used, deep-basin metates, were left; 


• Late Prehistoric Period (ca. A.D. 1000-1500), during which a more complex social 
organization, a more diversified subsistence base—as evidenced by smaller projectile 
points, expedient milling stones and, later, pottery—and regional cultures and tribal 
territories began to develop; 


• Protohistoric Period (ca. A.D. 1500-1700s), which ushered in long-distance contact with 
Europeans and led to the historic period. 


 
ETHNOHISTORY 
 
The project area lies in an area where the traditional territories of two Native American 
groups, the Luiseño and the Cahuilla, overlapped.  Together, the homelands of these two 
Takic-speaking peoples extend from the Coachella Valley in the northeast to present-day 
Oceanside in the southwest, encompassing most of the western and central portions of 
what is now Riverside County.  In modern anthropological literature, the leading sources 
on Luiseño and Cahuilla culture and history include Kroeber (1925), Strong (1929), Bean 
(1978), and Bean and Shipek (1978). 
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Despite the differences in their linguistic affiliation, Native Americans who lived in the 
vicinity of the project area exhibited similar social organization and resource procurement 
strategies.  The traditional societies of both the Luiseño and the Cahuilla were structured 
around villages based on clan or lineage groups.  Archaeologically, the village sites are 
usually marked by midden deposits and habitation debris, and may include bedrock-
milling features.  The various clans, and the two groups in general, interacted with one 
another through trade, intermarriage, ceremonies, and occasionally tribal warfare.  During 
the seasonal rounds to exploit various resources, small groups often ranged some distances 
from the villages in search of specific plants and animals.  Their gathering strategies often 
left behind signs of special use sites, such as boulder slicks and metates at certain resource 
locations. 
 
Since at least the early 1800s, the foothills east of present-day City of San Jacinto was the 
site of the significant Luiseño village of Soboba.  The name "Soboba" and its variants 
("Saboba,"  "Savabo,"  "Sovovo," and "Sevobe," etc.) was recorded by Spanish missionaries, 
early U.S. surveyors, and modern ethnographers (Gunther 1984:502-503).  During the 
historic period, the village was home to five Luiseño clans:  Litcic, Pokhat, Amurax, Tcipmal, 
and Tulotcuwat, who were collectively known as Sovovoyam (Strong 1929:276).  Situated on 
the northeastern frontier of Luiseño territory, the Sovovoyam maintained ceremonial 
exchange with neighboring Mountain Cahuilla, Gabrielino, and Serrano groups (Strong 
1929:13, 98).  Today, the Soboba Indian Reservation, formally established in 1913, is home 
to a mixed population of both Luiseño and Cahuilla heritage.  
 
 


HISTORIC CONTEXT 
 
In California, the so-called "historic period" began in 1769, when an expedition sent by the 
Spanish authorities in Mexico founded Mission San Diego, the first European outpost in 
Alta California.  For several decades after that, Spanish colonization activities were largely 
confined to the coastal regions, and left little impact on the arid hinterland of the territory.  
Although the first explorers, including Pedro Fages and Juan Bautista de Anza, traveled 
through the San Jacinto Plains as early as 1772-1774, no Europeans were known to have 
settled in the vicinity until the beginning of the 19th century. 
 
Throughout much of the Spanish and Mexican Periods in California history, the San Jacinto 
Valley was nominally under the control of Mission San Luis Rey, which was established 
near present-day Oceanside in 1798.  By 1821, it had become a part of the loosely defined 
Rancho San Jacinto, a vast cattle ranch for that mission (Gunther 1984:467).  The rancho was 
headquartered on a small hill near the Lakeview Mountains, where an adobe house for the 
mayordomo, known in later years as Casa Loma, was built sometime before 1827 (ibid.:102). 
 
In the 1840s, after secularization of the mission system, three large land grants were created 
on the former mission rancho of San Jacinto.  Among these were Rancho San Jacinto Viejo, 
granted in 1842 to José Antonio Estudillo, then the mayordomo of Mission San Luis Rey, and 
Rancho San Jacinto Nuevo y Potrero, granted in 1846 to Miguel de Pendrorena of San 
Diego.  As elsewhere in southern California, cattle raising was the most prevalent economic 
activity on these and other nearby land grants, until the influx of American settlers 
eventually brought an end to this much-romanticized lifestyle in the second half of the 19th 
century. 
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After the American annexation of Alta California in 1848, the first Euroamerican settlers 
arrived in the San Jacinto Valley in the late 1860s, and settled mostly around the old town 
of San Jacinto, the earliest non-Indian community in the area.  During the great southern 
California land boom of the 1880s, the new town of San Jacinto was founded in 1883, and 
soon overtook the old town as the nucleus of the community.  In 1888, San Jacinto became 
the terminus of the newly completed San Jacinto Valley Railway, a Santa Fe subsidiary, and 
the City of San Jacinto was incorporated in the same year.   
 
To the south of San Jacinto, the town of Hemet was created by the Hemet Land Company 
in 1893.  A relative late-comer among the communities in the San Jacinto Valley, and 
founded at the onset of a severe drought that hampered development throughout southern 
California, Hemet prospered nevertheless, thanks to the reliable water supply provided by 
the Hemet Reservoir that the company constructed in the San Jacinto Mountains.  In 1910, 
Hemet became the second incorporated city in the valley.   
 
Through much of the 20th century, both Hemet and San Jacinto remained small rural 
towns serving the needs of one of Riverside County's most important agricultural regions.  
During the recent decades, however, with residential and commercial development 
increasingly becoming the driving force in regional growth, the forces of urbanization has 
begun to significantly transform the landscape of the two cities. 
 
 


RESEARCH DESIGN 
 
Scientific research should be directed by a theoretical orientation that is geared toward 
gathering data to answer questions of current research interest.  While numerous 
theoretical orientations have been put forward and used to guide archaeological research 
and to improve data-collecting efforts, the cultural ecology approach still tends to be the 
most useful paradigm in archaeological endeavors, although it is often used in conjunction 
with newer models.  Basically, the cultural ecology approach to understanding cultural 
development contends that people develop behavioral patterns in order to exploit the 
resources of the area by means of particular technologies.  It also assumes that there is 
interrelationship of these technologies, the environment, survival, and other aspects of the 
culture.   
 
Since archaeology deals mostly with the cultural remains that are left long after the people 
are gone, this theoretical orientation has obvious advantages for archaeological research, 
although it is left to the archaeologist to determine the extent to which the behavior 
patterns used to exploit the environment affect other aspects of culture.  Because of its 
continuing usefulness, the cultural ecology theoretical orientation is the basis of the 
historical/archaeological investigation used in this study.  In practice, a research design 
serves to identify research issues and to illuminate new information for the purpose of 
evaluating the significance of cultural resources present within a study area.  While no 
overarching research design has been established for this part of Riverside County, a 
standard set of research questions, or research domains, can be applied to historical/ 
archaeological investigations in the region, especially for Phase I studies such as this.  
 
The primary goal of a Phase I survey is to identify any prehistoric or historic-period 
cultural resources that may be present within the study area.  This identification process 
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generally includes a historical/archaeological resources records search, historical 
background research, Native American contacts, and a field inspection.  While little 
detailed data may be available from the research methods employed during Phase I 
studies, some types of data gathered during the investigation may be used to address 
research issues, at least on a basic level.  For instance, just the presence of cultural resources 
on a property indicates that people used the area.  Other research questions, such as those 
posited below, can be addressed during Phase I studies only if certain types of artifacts or 
features are found within or near the study area.   
 
• Is there any evidence that important events took place on the property or that the 


property is associated with a historically important person? 
• Can anything be learned regarding the time period the area was used?  Can it be 


determined whether people used the area during early or late prehistoric times, or 
during the historic period? 


• Can anything be learned about the duration of the use of the land?  Was the land used 
continuously for a long period of time, was it used only briefly, or was it used 
repeatedly over time?   


• Can anything be learned about the subsistence strategies of the people who used the 
land?  Is there any evidence visible on the surface that indicates what food resources 
were being processed and/or consumed?  Is there any evidence regarding the 
preparation of the food resources? 


• Would any of the information gathered during a Phase I study shed light on settlement 
patterns?  Could activities in the study area be related with broader patterns of human 
habitation of the region?  Did the people live on the property or use it only for resource 
procurement?  If they lived on the property, was it a dense or sparse population?  Does 
occupation of the subject property disclose any information regarding settlement 
strategies or preferences?   


• Are there historical/archaeological data specific to trade, travel, or cultural interactions? 
 
In addition, a research design should also outline major themes in the prehistory and 
history of a region or specific area, so that any cultural resources encountered during a 
Phase I study could be evaluated within the proper context.  Based on the prehistoric, 
ethnohistoric, and historic contexts discussed above, the following themes can be 
established for past human activities in the vicinity of the current project area: 
 
• Native American land use during the paleoindian, early archaic, late archaic, and late 


prehistoric periods; 
• Early settlement and development activities by both local Native Americans and 


Euroamerican settlers and speculators; 
• Transformation of the San Jacinto Valley from an agrarian domain to a collection of 


suburban residential communities. 
 
 


RESEARCH METHODS 
 
NATIVE AMERICAN SCOPING 
 
On June 6, 2012, CRM TECH submitted a written request to the State of California's Native 
American Heritage Commission for a records search in the commission's sacred lands file.  
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On June 12, CRM TECH notified Joseph Ontiveros, Cultural Resources Director for the 
nearby Soboba Band of Luiseño Indians, of the upcoming archaeological field survey via e-
mail and invited the tribe to participate.  Following the Native American Heritage 
Commission's recommendations, CRM TECH further contacted 21 additional Native 
American representatives in the region in writing on June 14 to solicit local Native 
American input regarding any potential cultural resources concerns over the proposed 
project.  The correspondences between CRM TECH and the Native American 
representatives are attached to this report in Appendix 2. 
 
RECORDS SEARCH 
 
On June 6 and 8, 2012, CRM TECH archaeologist Nina Gallardo conducted the historical/ 
archaeological resources records search at the Eastern Information Center (EIC).  Located 
on the campus of the University of California, Riverside, the EIC is the State of California's 
official cultural resource records repository for the County of Riverside.  During the 
records search, Gallardo examined maps and records on file for previously identified 
cultural resources in or near the project area and existing cultural resources reports 
pertaining to the vicinity.  Previously identified cultural resources include properties 
designated as California Historical Landmarks, Points of Historical Interest, or Riverside 
County Landmarks, as well as those listed in the National Register of Historic Places, the 
California Register of Historical Resources, or the California Historical Resources 
Inventory. 
 
HISTORICAL RESEARCH 
 
Historical background research for this study was conducted by CRM TECH historian 
Terri Jacquemain on the basis of published literature in local and regional history and 
historic maps of the San Jacinto-Hemet area.  Among maps consulted for this study were 
U.S. General Land Office (GLO) land survey plat maps dated 1867 and U.S. Geological 
Survey (USGS) topographic maps dated 1901, 1942, and 1953.  These maps are collected at 
the Science Library of the University of California, Riverside, and the California Desert 
District of the U.S. Bureau of Land Management, located in Moreno Valley.   
 
FIELD SURVEY 
 
On June 18, 2012, CRM TECH archaeologist Daniel Ballester carried out the field survey of 
the project area.  Where the proposed pipeline alignments are confined within the heavily 
disturbed rights-of-way of existing public roadways, the survey was conducted at a 
reconnaissance level by driving along the project route and visually inspecting the 
surrounding ground surface for any indications of potential cultural resources.  Areas 
outside the existing roadways were surveyed at an intensive level by walking two parallel 
transects placed 15 meters (approx. 50 feet) to either side of the project centerline. 
 
Using these methods, the entire project area was systematically and carefully examined for 
any evidence of human activities dating to the prehistoric or historic periods (i.e., 50 years 
or older).  Visibility of the native ground surface was virtually zero where the project area 
lies under road pavement, and varied from fair to good (50-75%) in the open fields, 
depending on the density of the vegetation. 
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RESULTS AND FINDINGS 
 
NATIVE AMERICAN SCOPING 
 
In response to CRM TECH's inquiry, the Native American Heritage Commission reports in 
a letter dated June 8, 2012, that the sacred lands record search identified Native American 
cultural resources within the project area, and recommends that local Native American 
groups be contacted for further information.  For that purpose, the commission provided a 
list of potential contacts in the region (see App. 2).   
 
Upon receiving the commission's response, CRM TECH initiated correspondence with all 
18 individuals on the referral list and the organizations they represent. In addition, Yvonne 
Markle, Environmental Office Manager for the Cahuilla Band of Indians, John Gomez, Jr., 
Cultural Resources Coordinator for the Ramona Band of Cahuilla Indians, Steve Estrada, 
Environmental Director for the Santa Rosa Band of Cahuilla Indians, and Rob Roy, 
Environmental Director for the La Jolla Band of Mission Indians, were also contacted.  As 
of this time, four written responses have been received (see App. 2). 
 
In a letter dated June 18, Joseph Ontiveros of the Soboba Band states that the project area 
lies within the tribe's Traditional Use Area, is close to known village sites, and is in a 
shared use area for both Luiseño and Cahuilla tribes.  Therefore, on behalf of the Soboba 
Band. Mr. Ontiveros requests further consultation with the project proponent, and that a 
Native American monitor from the Soboba Band be present during all earth-moving 
activities, including surveys and archaeological testing.   
 
Responding in a letter dated June 21, Rose Duro, Cultural Committee Chairperson for the 
Rincon Band of Luiseño Indians, states that the project lies beyond the tribe's historic 
boundaries, and thus defers further consultation to the Soboba Band or the Pechanga Band 
of Luiseño Indians.  Nevertheless, Ms. Duro also recommends Native American 
monitoring during ground-disturbing activities.  Representatives of the Pala Band of 
Mission Indians and the Santa Rosa Band of Cahuilla Indians both state in written 
responses that their tribes have no specific concerns regarding this project and will defer to 
Soboba Band or other tribes nearer to the project location. 
 
RECORDS SEARCH 
 
The project area was partially surveyed in 2008 as part of the cultural resources study for 
the San Jacinto Master Drainage Plan (Smallwood et al. 2008), and four other surveys have 
been completed on properties adjacent to the northern portion of the project route (Fig. 4).  
Despite these past survey efforts, no cultural resources were recorded within or adjacent to 
the project boundaires.  Outside the project area but within a one-mile radius, EIC records 
show some 28 additional studies covering various tracts of land or linear features (Fig. 4).  
 
Despite the number of the previous studies, roughly only 25% of the land within the one -
mile radius has been surveyed for cultural resources.   As a result of these and other similar 
studies in the vicinity, 74 historical/archaeological sites and one historic-era isolate have 
been recorded within the scope of the records, search, as listed in Table 1.  Nearly all of the 
sites were buildings and other built-environment features dating to the late 19th century or 
the early and mid-20th century, attesting to the relatively long history of settlement and  
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Figure 4.  Previous cultural resources surveys in the vicinity of the project area, listed by EIC file number.  


Locations of historical/archaeological sites are not shown as a protective measure. 
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Table 1.  Previously Identified Cultural Resources within the Scope of the Records Search 
Primary No.  Description 


33-005789 Pioneer Hotel, ca. 1886 
33-006240 Thompson Street Historic District, four bungalows, ca. 1912-1930 
33-006241 Wood-frame Bungalow-style single-family residence, ca. 1912 
33-006242 Wood-frame Bungalow-style single-family residence, ca. 1924 
33-006243 Wood-frame Bungalow-style single-family residence, ca. 1925 
33-006244 Wood-frame Bungalow-style single-family residence, ca. 1930 
33-006247 Vernacular wood-frame single-family residence, ca. 1900-1907 
33-006248 Colonial Revival-style single-family residence, ca. 1901 
33-006249 Vernacular wood-frame single-family residence, ca. 1909 
33-006269 Craftsman-style single-family residence, ca. 1910 
33-006281 Hemet Stock Farm, ca. 1900-1910 
33-006301 Pueblo/Mission Revival-style single-family residence., ca. 1934 
33-006313 Vernacular wood-frame commercial building along the Santa Fe Railway, ca. 1889 
33-006317 Vernacular wood-frame single-family residence, ca. 1900 
33-006321 Vernacular wood-frame single-family residence, ca. 1910 
33-006340 Eastlake Victorian-style single-family residence, ca. 1890 
33-006351 Vernacular wood-frame single-family residence, ca. 1924 
33-006358 Two-story Victorian-style single-family residence, ca. 1890s 
33-006360 Vernacular wood-frame single-family residence, ca. 1893 
33-006369 Kingsbery House, ca. 1908 
33-006370 Queen Anne-style single-family residence, ca. 1904 
33-007298 Vernacular wood-frame single-family residence, ca. 1911 
33-007299 Vernacular wood-frame single-family residence, ca. 1920 
33-007300 Stone-faced brick commercial building, ca. 1910 
33-007302 Vernacular two-story single-family ranch house of E.L. Mayberry, ca. 1920 
33-007311 Vernacular octagon-shaped commercial building, ca. 1936 
33-007312 Vernacular commercial building, ca. 1946 
33-007314 Mediterranean/Spanish Revival-style single-family residence, ca. 1928 
33-007315 Mission Revival-style single-family residence and church, ca. 1920 
33-007316 Bungalow-style single-family residence, ca. 1914 
33-007323 Mediterranean/Spanish Revival-style church, ca. 1920 
33-007328 Vernacular wood-frame single-family residence, ca. 1908 
33-007329 Vernacular wood-frame single-family residence, ca. 1880s 
33-007330 Vernacular wood-frame single-family residence, ca. 1900 
33-007331 Vernacular wood-frame single-family residence, ca. 1900 
33-007332 Vernacular wood-frame single-family residence, ca. 1890 
33-007333 Vernacular wood-frame single-family residence, ca. 1916 
33-007334 Vernacular wood-frame single-family residence, ca. 1890 
33-007335 Vernacular wood-frame single-family residence, ca. 1926 
33-007355 Vernacular wood-frame single-family residence, ca. 1890 
33-007356 Queen Anne-style single-family residence, ca. 1897 
33-007365 Queen Anne-style single-family residence, ca. 1890 
33-007366 Pueblo Revival-Spanish revival-style single-family residence, ca. 1926  
33-007367 Eastlake-style single-family residence, ca. 1890 
33-007370 Vernacular wood-frame single-family residence, ca. 1900 
33-007372 Vernacular wood-frame single-family residence, ca. 1926 
33-007374 Bungalow-style single-family residence, ca. 1920 
33-007375 Bungalow-style single-family residence, ca. 1910 
33-007376 Bungalow-style single-family residence, ca. 1910 
33-007377 Vernacular wood-frame single-family residence, ca. 1910 
33-007378 Vernacular wood-frame single-family residence, ca. 1885 
33-007379 Vernacular wood-frame single-family residence, ca. 1916 
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Table 1.  Previously Identified Cultural Resources within the Scope of the Records Search (Cont.) 
Primary No.  Description 


33-007380 Vernacular wood-frame single-family residence, ca. 1920 
33-007381 Craftsman Bungalow-style single-family residence, ca. 1916 
33-007382 Vernacular wood-frame single-family residence, ca. 1913 
33-007390 Bungalow-style single-family residence, ca. 1933 
33-007391 Vernacular wood-frame single-family residence, ca. 1915 
33-007392 Vernacular wood-frame single-family residence, ca. 1920 
33-007393 Vernacular wood-frame single-family residence, ca. 1915 
33-007395 Bungalow-style single-family residence, ca. 1906 
33-007397 Vernacular wood-frame single-family residence, ca. 1932 
33-007398 Vernacular wood-frame single-family residence, ca. 1883 
33-007405 Vernacular wood-frame hotel, ca. 1920 
33-007406 Vernacular wood-frame multiple-family residence, ca. 1915 
33-011652 Hemet Downtown Historic District (104 properties) 
33-012194 Estudillo Mansion, ca. 1885 (NRHP #01001178) 
33-013156 Amethyst glass piece (isolate) 
33-014281 Wood-frame Liberty-style single-family residence, ca. 1946 
33-014282 Structural remains of Bothin villa, ca. in 1907-1909, demolished 1931 
33-014318 Structural remains of Bothin reservoir, ca. 1907 
33-014319 Structural remains of Bothin garage, ca. 1908 
33-015743 San Jacinto Valley Railway, ca. 1888 
33-015800 Wood-frame vernacular single-family residence, ca. 1941 
33-019840 Kuhns compound (16 buildings, ca. 1947-1960) 
33-019841 Francisco Estudillo Adobe, ca. 1860-1880 


 
land development activities in the San Jacinto area.  All of these were located at least a 
quarter-mile from the project location, and thus none of them requires further 
consideration during this study. 
 
HISTORICAL RESEARCH 
 
Based on historic maps consulted for this study, the project vicinity showed evidence of 
settlement and development activities as early as the 1850s-1860s, and later developed a 
rural pattern of settlement that persisted throughout the historic period (Figs. 5-8).  When 
U.S. land surveyors first mapped the project vicinity in the mid-1800s, they noted Don José 
Estudillo's residence nearby, along with two wagon roads, one of which appears to have 
crossed the southern portion of the project area (Fig. 5).   
 
Between the 1860s and the 1890s, the San Jacinto area experienced a notable growth spurt, 
due in part to a land boom that swept across southern California in the 1880s and, more 
directly, the advent of the San Jacinto Valley Railway in 1888.  By the end of the century, 
the town of San Jacinto had taken shape, with a densely packed downtown area 
surrounded by more sparsely populated rural land characterized by crisscrossing roads 
and scattered farmsteads (Fig. 6).   
 
Around that time, close to where the wagon road once crossed the project area, a canal 
belonging to the San Jacinto and Pleasant Valley Irrigation District was now in place (Fig. 
6).  The district was formed in 1891, one of many similar irrigation districts formed after the 
passage of the Wright Act of 1887, a state law intended to instill local control of irrigation 
by allowing small farm owners in agricultural areas to organize such districts in order to  
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Figure 5.  The project area and vicinity in 1852-1867.  


(Source: GLO 1867a; 1867b) 


 
 
Figure 6.  The project area and vicinity in 1897-1898.  


(Source: USGS 1901a; 1901b) 
 


 
 
Figure 7.  The project area and vicinity in 1939-1941.  


(Source: USGS 1942a; 1942b) 


 


 
 
Figure 8.  The project area and vicinity in 1949-1951.  


(Source: USGS 1953) 
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pool and allocate water resources (Anonymous1997a; Orsi 2005:214).  Once established, the 
new district's directors scrambled to secure enough water to meet the irrigation needs in its 
18,000-acre service area, which, in spite of its name, did not include San Jacinto in its 
boundary (Anonymous 1997a).  Rather, the district encompassed the valley to the east of 
Hemet, known at the time as Pleasant Valley, in which the town of Winchester was the 
main settlement. 
 
When first completed in 1893, the canal system consisted of two main branches traversing 
along the northern and southern edges of the valley and extended for a total length of 
almost 20 miles, in wooden flumes and open ditches, from where the Bautista Wash joins 
the San Jacinto River in Section 5 of T5S R1E to the western line of T5S R2W (Whitney 
1982:38; Tapper and Lolmaugh 1979:146).  The canal segment crossing the project area was 
a part of the northern branch.  The southern branch of the canal was recorded near 
Winchester in 1990 as Site 33-004012, and was subsequently determined to be eligible for 
the California Register of Historical Resources for its important role in the dramatic boom 
and bust of that community around 1900 (Bissell 1990; Tang et al. 2003:16). 
 
Not uncommonly, many of the irrigation districts formed under the Wright Act were 
fraught with lawsuits and fraudulent practices, and the San Jacinto and Pleasant Valley 
Irrigation District was further plagued by the bust of the land boom around 1888 and the 
drought of the 1890s (Waring 1919:18; Anonymous 1997a; Orsi 2005:214).  As the call for 
institutionalizing a centralized, state-controlled water management grew, in 1896 the 
Wright Act was repealed.  The San Jacinto and Pleasant Valley Irrigation District was 
declared an illegally formed organization by a Riverside County Superior Court judge in 
July 1899 (Anonymous 1997b).  It later became Citizens Water Company (Waring 1919:18). 
 
The San Jacinto Valley embarked on a period of rapid growth during the mid-20th century, 
especially amid the post-WWII boom, demonstrated near the project area by the increased 
number of built-environment features, most notably the grid of roads that remains in use 
today (Figs. 7, 8).  Still, throughout the historic period, the area along the project route 
remained sparsely populated and rural in character, evidently used mainly for agricultural 
purposes (Figs. 7, 8). 
 
FIELD SURVEY 
 
The field survey produced completely negative results for potential cultural resources.  The 
ground surface in the entire project area was closely inspected for any evidence of human 
activities dating to the prehistoric or historic periods, but none was found.  No physical 
remains of the early wagon road or the San Jacinto and Pleasant Valley Irrigation District 
canal, shown across the project area on historic maps, was found during this survey.  Both 
of these features had evidently been obliterated by later development in the project area 
over the past century.  In sum, no buildings, structures, objects, sites, features, or artifacts 
more than 50 years of age was encountered throughout the field survey.  
 
 


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


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


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


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


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


 
In summary of the research results presented above, no potential "historical resources" 
were previously recorded within or adjacent to the project area, and none was encountered 
during the present survey.  Historic maps consulted during this study indicate that an early 
wagon road and an irrigation canal once crossed the project route, but both have evidently 
been obliterated since they were abandoned in the late 19th and early 20th centuries, 
leaving no identifiable remnants to be found in or near the project area today.  Based on 
these findings, and in light of the criteria listed above, the present report concludes that no 
historical resources exist within or adjacent to the project area. 
 
 


CONCLUSION AND RECOMMENDATIONS 
 
CEQA establishes that "a project that may cause a substantial adverse change in the 
significance of a historical resource is a project that may have a significant effect on the 
environment" (PRC §21084.1).  "Substantial adverse change," according to PRC §5020.1(q), 
"means demolition, destruction, relocation, or alteration such that the significance of a 
historical resource would be impaired."   
 
As stated above, throughout the course of the present study, no "historical resources," as 
defined by CEQA, were encountered within or adjacent to the project area.  Therefore, 
CRM TECH presents the following recommendations to the RCFCWCD: 
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• No historical resources exist within or adjacent to the project area, and thus the project 
as currently proposed will not cause a substantial adverse change to any known 
historical resources. 


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


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


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
CERTIFICATION:  I hereby certify that the statements furnished above and in the 


attached exhibits present the data and information required for this archaeological 
report, and that the facts, statements, and information presented are true and correct to 
the best of my knowledge and belief. 


 
DATE:  July 16, 2012   SIGNED:       
 Print Name:  Michael Hogan    
 County Registration No.:  113    
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• Historic context development, historical/archival research, oral historical 


interviews, consultation with local historical societies; 
• Historic building surveys and recordation, research in architectural 


history. 
2002-2003 Teaching Assistant, Religious Studies Department, University of California, 
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Memberships 
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APPENDIX 2 
 


CORRESPONDENCE WITH 
NATIVE AMERICAN REPRESENTATIVES* 


                                                
* A total of 22 local Native American representatives were contacted; a sample letter is included in this report. 







 


 
Subject: 2618A San Jacinto Line C NAHC Request 
Date: Wednesday, June 6, 2012 9:56 AM 
From: Nina <ngallardo@crmtech.us> 
To: Dave Singleton <ds_nahc@pacbell.net> 
 
Hi Dave, 
  
This is to request a Sacred Lands records search. 
 
Name of project:  
San Jacinto Master Drainage Plan, Line C 
(2618A San Jacinto Line C Arch) 
 
Project size: 
1.6 linear miles  
 
Location:   
City of San Jacinto, Riverside County 
 
USGS 7.5’ quad sheet data:  
San Jacinto and Hemet, Calif.  
San Jacinto Viejo land grant, T5S R1W 
 
Please call if you need more information or have any questions.  Results may be faxed to the 
number below.  I appreciate your assistance in this matter. 
 
Map included   
 
Thanks, 
 
Nina Gallardo 
(909) 824-6400 Phone 
(909) 824-6405 Fax 
CRM TECH 
1016 E. Cooley Drive, Ste. A/B 
Colton, CA 92324 
 































 


 
Subject: 2618A San Jacinto Line C Arch and Paleo 
Date: Tuesday, June 12, 2012 10:25 AM 
From: Nina <ngallardo@crmtech.us> 
To: Joseph Ontiveros <jontiveros@soboba-nsn.gov> 
 
Hello Mr. Ontiveros, 
 
We are conducting a cultural resources study for 2618A San Jacinto Line C.  I have emailed Dave 
Singleton (NAHC) with our project information and map, and am writing to see if the tribe would 
like to participate in the field survey.  I'm attaching the project area map, and please see below for 
project information.  
 
Name of project:  
San Jacinto Master Drainage Plan, Line C 
 
Project size: 
3.2 linear miles  
 
Location:   
City of San Jacinto, Riverside County 
 
USGS 7.5’ quad sheet data:  
San Jacinto and Hemet, Calif.  
San Jacinto Viejo land grant, T5S R1W 
 
If the tribe would like to have a monitor present during the survey, please contact me for additional 
details.  Thanks for your time and input on this project. 
 
Nina Gallardo 
(909) 824-6400 Phone 
(909) 824-6405 Fax 
CRM TECH 
1016 E. Cooley Drive, Ste. A/B 
Colton, CA 92324  
 







 


June 14, 2012 
 


Bennae Calac, Tribal Council Member 
Pauma Valley Band of Luiseño Indians 
P. O. Box 369 
Pauma Valley, CA 92061 
 
RE: San Jacinto Master Drainage Plan, Lines C, Stage 2, C-4, C-5 and Line B 
 3.2 linear Miles in the City of San Jacinto 
 Riverside County, California 
 CRM TECH Contract #2618A 
 
Dear Ms. Calac: 
 
The San Jacinto Public Works Department proposes to construct a new drainage system that 
consists of numerous segments of channels, pipelines, and culverts in the City of San Jacinto, 
Riverside County, California.  At this time, the Department is proposing to proceed with the 
construction of Lines C, Stage 2, C-4, C-5 and Line B.  The project area encompasses approximately 
3.2 linear miles that extends from Esplanade Avenue to the intersection of San Jacinto Avenue and 
Menlo Avenue.  The accompanying map, based on the USGS San Jacinto and Hemet, Calif., 7.5' 
quadrangles, depicts the location of the project area in the San Jacinto Viejo land grant T5S R1W, 
SBBM.  CRM TECH has been hired to conduct a cultural resource study, including the Native 
American scoping, for this project. 
 
In a letter dated June 8, 2012, the Native American Heritage Commission reports that the sacred 
lands record search identified Native American cultural resources within the project area, and 
recommends that local Native American groups be contacted for further information.  Therefore, as 
part of the cultural resources study for this project, I am writing to request your input on potential 
Native American cultural resources in or near the project area. 
 
According to records on file at the Eastern Information Center, located on the campus of the 
University of California, Riverside, there are no known historical/archaeological sites within the 
boundaries of the project area.  Eighty-nine historic-period sites have been recorded within a one-
mile radius of the project area, mostly single-family residences.  Site 33-015743, consisting of the San 
Jacinto Valley Railway, is located approximately 0.25 mile west of the project area.  No prehistoric 
sites have been recorded within the one-mile radius. 
 
Please respond at your earliest convenience if you have any specific knowledge of sacred/religious 
sites or other sites of Native American traditional cultural value within or near the project area.  
Any information or concerns may be forwarded to CRM TECH by telephone, e-mail, facsimile, or 
standard mail.  Requests for documentation or information we cannot provide will be forwarded to 
our client and/or the lead agency.  We would also like to clarify that CRM TECH, as the cultural 
resources consultant for the project, is not the appropriate entity to initiate government-to-
government consultations.  Thank you for the time and effort in addressing this important matter. 
 
Respectfully, 
 
 
Nina Gallardo 
CRM TECH 
Email: ngallardo@crmtech.us 
 
Encl.: project area map 



























 


 
Subject: San Jacinto Master Drainage Plan 
Date: Tuesday, June 26, 2012 4:52 PM 
From: Gabriella Rubalcava <grubalcava@santarosacahuilla-nsn.gov> 
To: "ngallardo@crmtech.us" <ngallardo@crmtech.us> 
Cc: "jontiveros@soboba-nsn.gov" <jontiveros@soboba-nsn.gov> 
 
Good afternoon Nina, 
 
The Santa Rosa Band of Cahuilla Indians would like to thank you for your consultation efforts in 
regards to the above mentioned project.  After reviewing the projects it has been determined that 
the Band does have concerns in regards to cultural resources at this time.  With this said the Santa 
Rosa Band of Cahuilla Indians will defer further consultation and monitoring efforts to the Soboba 
Band of Luiseño Indians.  If you have any other questions please contact Joseph Ontiveros. 
 
Thank you, 
Gabriella  
  
  
  
Gabriella Rubalcava 
Tribal Council 
Santa Rosa Band of Cahuilla Indians 
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MANAGEMENT SUMMARY 
 
In June and July 2012, at the request of Albert A. Webb Associates, CRM TECH performed 
a paleontological resource assessment for a proposed storm drain pipeline project in the 
Cities of San Jacinto and Hemet, Riverside County, California.  The project area for the 
study consists of four contiguous pipeline alignments measuring approximately 1.6 miles 
in total length and lying across open fields or within the existing rights-of-way of paved 
roads, including San Jacinto Avenue, Midway Street, Santa Fe Avenue, and Menlo Avenue.  
It is located within a portion of the San Jacinto Viejo land grant in T5S R1W, San 
Bernardino Baseline and Meridian.   
 
The study is part of the environmental review process for the installation of the four 
pipeline segments, designated as Line C, Stage 2, C-4, C-5, and Line B in the previously 
adopted San Jacinto Master Drainage Plan.  The Riverside County Flood Control and Water 
Conservation District (RCFCWCD), as the lead agency for the project, required the study in 
compliance with the California Environmental Quality Act (CEQA).  The purpose of the 
study is to provide the RCFCWCD with the necessary information and analysis to 
determine whether the proposed project would potentially impact or adversely affect any 
significant paleontological resources, as mandated by CEQA.   
 
In order to identify any paleontological resource localities that may exist in or near the 
project area and to assess the possibility for such resources to be encountered in future 
excavation and construction activities, CRM TECH initiated records searches at the San 
Bernardino County Museum and the Natural History Museum of Los Angeles County, 
conducted a literature search, and carried out a systematic field survey of the project area 
in accordance with the guidelines of the Society of Vertebrate Paleontology. 
 
Based on the findings from these research procedures, the proposed project's potential to 
impact paleontological resources is determined to be low within the surficial deposit of 
Recent alluvium but high within the subsurface Pleistocene-age soils, which are known to 
lie at variable depths beneath the younger sediments.  If the depth at which the 
undisturbed Pleistocene-age sediments will be encountered—i.e., the thickness of Recent 
surficial alluvium—cannot be determined through existing data, such as boring logs, 
periodic monitoring, or "spot-checks," will be necessary during excavations and other 
earth-moving activities.  
 
The locations and depths at which to check for buried Pleistocene-age sediments are 
determined by the mapped location of the Casa Loma Fault across the project area.  The 
portion of the project area southwest of the fault should be checked once excavations reach 
a depth of 10 feet, the portion northeast of the fault and west of Santa Fe Avenue should be 
checked beyond a depth of five feet, and the portion along Midway Street and San Jacinto 
Avenue and northeast of the fault should be checked periodically from the commencement 
of the earth-moving operations.  Continuous monitoring, along with a program to mitigate 
impacts to any paleontological resources that may be unearthed, will be needed if the older 
Pleistocene-age sediments are encountered during the project.  
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INTRODUCTION 
 
In June and July 2012, at the request of Albert A. Webb Associates, CRM TECH performed 
a paleontological resource assessment for a proposed storm drain pipeline project in the 
Cities of San Jacinto and Hemet, Riverside County, California (Fig. 1).  The project area for 
the study consists of four contiguous pipeline alignments measuring approximately 1.6 
miles in total length and lying across open fields or within the existing rights-of-way of 
paved roads, including San Jacinto Avenue, Midway Street, Santa Fe Avenue, and Menlo 
Avenue (Figs. 2, 3).  It is located within a portion of the San Jacinto Viejo land grant in T5S 
R1W, San Bernardino Baseline and Meridian (Fig. 2).   
 
The study is part of the environmental review process for the installation of the four 
pipeline segments, designated as Line C, Stage 2, C-4, C-5, and Line B in the previously 
adopted San Jacinto Master Drainage Plan.  The Riverside County Flood Control and Water 
Conservation District (RCFCWCD), as the lead agency for the project, required the study in 
compliance with the California Environmental Quality Act (CEQA; PRC §21000, et seq.).  
The purpose of the study is to provide the RCFCWCD with the necessary information and 
analysis to determine whether the proposed project would potentially impact or adversely 
affect any significant paleontological resources, as mandated by CEQA.   
 
In order to identify any paleontological resource localities that may exist in or near the 
project area and to assess the possibility for such resources to be encountered in future 
excavation and construction activities, CRM TECH initiated records searches at the San 
Bernardino County Museum and the Natural History Museum of Los Angeles County, 
conducted a literature search, and carried out a systematic field survey of the project area 
in accordance with the guidelines of the Society of Vertebrate Paleontology.  The following 
report is a complete account of the methods, results, and final conclusion of this study. 
 


 
 
Figure 1.  Project vicinity.  (Based on USGS Santa Ana, Calif., 1:250,000 quadrangle)   
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Figure 2.  Project area. (Based on USGS San Jacinto and Hemet, Calif., 1:24,000 quadrangles)  
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PALEONTOLOGICAL RESOURCES 
 
DEFINITION 
 
Paleontological resources represent the remains of prehistoric life, exclusive of any human 
remains, and include the localities where fossils were collected as well as the sedimentary 
formations in which they were found.  The defining character of fossils or fossil deposits is 
their geologic age, which is typically regarded as older than 10,000 years, the generally 
accepted temporal boundary marking the end of the last late Pleistocene glaciation and the 
beginning of the current Holocene epoch.   
 
Common fossil remains include marine shells; the bones and teeth of fish, reptiles, and 
mammals; leaf assemblages; and petrified wood.  Fossil traces, another type of 
paleontological resource, include internal and external molds (impressions) and casts 
created by these organisms.  These items can serve as important guides to the age of the 
rocks and sediments in which they are contained, and may prove useful in determining the 
temporal relationships between rock deposits from one area and those from another as well 
as the timing of geologic events.   
 
Fossil resources generally occur only in areas of sedimentary rock (e.g., sandstone, 
siltstone, mudstone, claystone, or shale).  Because of the infrequency of fossil preservation, 
fossils, particularly vertebrate fossils, are considered to be nonrenewable paleontological 
resources.  Occasionally fossils may be exposed at the surface through the process of 
natural erosion or as a result of human disturbances; however, they generally lay buried 
beneath the surficial soils.  Thus, the absence of surface fossils does not preclude the 
possibility of their being present within subsurface deposits, while the presence of fossils at 
the surface is often a good indication that more remains may be found in the subsurface. 
 
SIGNIFICANCE CRITERIA 
 
According to guidelines proposed by Eric Scott and Kathleen Springer of the San 
Bernardino County Museum, paleontological resources can be considered to be of 
significant scientific interest if they meet one or more of the following criteria: 
 


1. The fossils provide information on the evolutionary relationships and developmental trends 
exhibited among organisms, living or extinct; 


2. The fossils provide data useful in determining the age(s) of the rock unit or sedimentary 
stratum, including data important in determining the depositional history of the region and 
the timing of geologic events therein;  


3. The fossils provide data regarding the development of biological communities or the 
interactions between paleobotanical and paleozoological biotas; 


4. The fossils demonstrate unusual or spectacular circumstances in the history of life; and/or 
5. The fossils are in short supply and/or in danger of being depleted or destroyed by the 


elements, vandalism, or commercial exploitation, and are not found in other geographic 
locations.  (Scott and Springer 2003:6) 


 
PALEONTOLOGICAL SENSITIVITY 
 
The fossil record is unpredictable, and the preservation of organic remains is rare, 
requiring a particular sequence of events involving physical and biological factors.  Skeletal 
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tissue with a high percentage of mineral matter is the most readily preserved within the 
fossil record; soft tissues not intimately connected with the skeletal parts, however, are the 
least likely to be preserved (Raup and Stanley 1978).  For this reason, the fossil record 
contains a biased selection not only of the types of organisms preserved but also of certain 
parts of the organisms themselves.  As a consequence, paleontologists are unable to know 
with certainty, the quantity of fossils or the quality of their preservation that might be 
present within any given geologic unit.   
 
Sedimentary units that are paleontologically sensitive are those geologic units (mappable 
rock formations) with a high potential to contain significant nonrenewable paleontological 
resources.  More specifically, these are geologic units within which vertebrate fossils or 
significant invertebrate fossils have been determined by previous studies to be present or 
are likely to be present.  These units include, but are not limited to, sedimentary formations 
that contain significant paleontological resources anywhere within their geographical 
extent as well as sedimentary rock units temporally or lithologically amenable to the 
preservation of fossils.   
 
A geologic formation is defined as a stratigraphic unit identified by its lithic characteristics 
(e.g., grain size, texture, color, and mineral content) and stratigraphic position.  There is a 
direct relationship between fossils and the geologic formations within which they are 
enclosed, and with sufficient knowledge of the geology and stratigraphy of a particular 
area, it is possible for paleontologists to reasonably determine its potential to contain 
significant nonrenewable vertebrate, invertebrate, marine, or plant fossil remains.   
 
The paleontological sensitivity for a geologic formation is determined by the potential for 
that formation to produce significant nonrenewable fossils.  This determination is based on 
what fossil resources the particular geologic formation has produced in the past at other 
nearby locations.  Determinations of paleontologic sensitivity must consider not only the 
potential for yielding vertebrate fossils but also the potential for a few significant fossils 
that may provide new and significant taxonomic, phylogenetic, and/or stratigraphic data.   
 
The Society of Vertebrate Paleontology (1995:22-27) issued a set of standard guidelines 
intended to assist paleontologists to assess and mitigate any adverse effects/impacts to 
nonrenewable paleontological resources.  The Society defined three potential categories of 
paleontological sensitivity for geologic units that might be impacted by a proposed project.  
These categories are described below, along with the criteria used to establish their 
sensitivity.  
 
• High sensitivity: Geologic units assigned to this category are considered to have a high 


potential for significant nonrenewable vertebrate, invertebrate, marine, or plant fossils.  
Sedimentary rock units in this category contain a relatively high density of recorded 
fossil localities, have produced fossil remains in the vicinity, and are very likely to yield 
additional fossil remains. 


• Low sensitivity: Geologic units are assigned to this category when they have produced 
no or few recorded fossil localities and are not likely to yield any significant 
nonrenewable fossil remains. 


• Undetermined sensitivity: Geologic units are assigned to this category when there is 
limited exposure of the rock units in the area and/or the rock units have been poorly 
studied. 
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ENVIRONMENTAL SETTING 
 
GEOLOGIC SETTING 
 
The project area lies in the northern portion of the Peninsular Ranges province, which is 
bounded on the north by the Transverse Ranges province, on the northeast by the Colorado 
Desert province, and on the west by the Pacific Ocean (Jenkins 1980:40-41; Harms 
1996:150).  The Peninsular Ranges province extends southward to the southern tip of Baja 
California (Jahns 1954).   
 
Geographically, the project area belongs to the southeastern portion of the San Jacinto 
Valley, a southeast-northwest trending valley situated below the western slopes of the San 
Jacinto Mountains.  More specifically, the project area is located approximately three miles 
southwest of the San Jacinto River and the foot of the San Jacinto Mountains, and a half-
mile west of Park Hill, which contains an outcropping of Plio-Pleistocene-age sedimentary 
rocks (Dibblee 2003). 
 
The San Jacinto Valley one of several tectonically controlled valleys in the valley-and-ridge 
systems within the Perris Structural Block (English 1926).  These structurally depressed 
troughs are filled with sediments of upper Pliocene through Recent age (Mann 1955:Plate 1; 
Kennedy 1977:5), and the ridges are composed of plutonic igneous rocks, metasedimentary 
rocks, and late-stage intrusive dikes.   
 
The Perris Structural Block was defined by English (1926) as a region between the San 
Jacinto and Elsinore-Chino fault zones.  It is bounded on the north by the Cucamonga (San 
Gabriel) Fault and on the south by a vaguely delineated boundary near the southern end of 
the Temecula Valley (ibid.).  This structural block is considered to have been active since 
Pliocene times (Woodford et al. 1971:3421).  
 
CURRENT NATURAL SETTING 
 
The four proposed pipeline segments comprising the project area are mostly situated in the 
southwestern portion of the City of San Jacinto, with a portion of Line C extending across 
fields on the northern edge of the City of Hemet.  The project area as a whole lies in an area 
of mixed residential and commercial uses, generally bounded by Esplanade Avenue on the 
north, San Jacinto Avenue on the east, Menlo Avenue on the south, and Buena Vista 
Avenue on the west.  The open field portions of the project area are located west of Santa 
Fe Avenue and near the intersection of San Jacinto Avenue and Menlo Avenue.  Both of 
these areas have been disked in the recent past, although some pockets of dense vegetation 
were observed in the field west of Santa Fe Avenue (Fig. 3).   
 
The climate and environment of the surrounding area are typical of southern California's 
inland valleys, with temperatures in the region reaching over 100 degrees in summer and 
dipping to near freezing in winter.  Elevations along the project route range between 1,550 
and 1,600 feet above mean sea level, with a gradual incline to the south.  Vegetation in and 
near the project area included eucalyptus and pepper trees, mustard, foxtails, oleanders 
tumbleweeds, sunflowers, various small grasses and shrubs and, along the paved roads, 
introduced landscaping plants.  Surface soils consist of a sandy loam typical of the San 
Jacinto Valley. 
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Figure 3.  Typical landscapes in the project area.  Clockwise from upper left: an open field where Line C will 


cross (view to the north); along the proposed alignment of C-5 (view to the west); C-4 from the 
intersection of Midway Street and Santa Fe Avenue (view to the south); and Line B from the intersection 
of Midway Street and San Jacinto Avenue (view to the south).  (Photographs taken on June 18, 2012)  


 
 


METHODS AND PROCEDURES 
 
RECORDS SEARCHES 
 
The records search service was provided by the San Bernardino County Museum (SBCM) 
in Redlands and the Natural History Museum of Los Angeles County (NHMLAC) in Los 
Angeles.  These institutions maintain files of regional paleontological localities as well as 
supporting maps and documents.  The records search results were used to identify known 
paleontological localities in or near the project area, or in the general vicinity. 
 
LITERATURE REVIEW 
 
In addition to the records searches, a literature search was conducted using materials in the 
CRM TECH library, including unpublished reports produced during surveys of other 
properties in the area, and the personal library of CRM TECH geologist/paleontologist 
Harry M. Quinn, California Professional Geologist #3477 (see App. 1 for qualifications).  
 
FIELD SURVEY 
 
On June 18, 2012, CRM TECH paleontological surveyors Daniel Ballester (see App. 1 for 
qualifications) conducted the field survey of the project area under the direction of Harry 
M. Quinn.  Where the proposed pipeline alignments are confined within the heavily 
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disturbed rights-of-way of existing public roadways, the survey was conducted at a 
reconnaissance level by driving along the project route and visually inspecting the 
surrounding ground surface for any indications of potential paleontological resources.  
Areas outside the existing roadways were surveyed at an intensive level by walking two 
parallel transects placed 15 meters (approx. 50 feet) to either side of the project centerline.   
 
Using these methods, the ground surface in the entire project area was systematically and 
carefully examined to determine the soil types, to verify the geological formations, and to 
look for any indications of paleontological remains.  Visibility of the native ground surface 
was virtually zero where the project area lies under road pavement, and varied from fair to 
good (50-75%) in the open fields, depending on the density of the vegetation.  
 
 


RESULTS AND FINDINGS 
 
RECORDS SEARCHES 
 
The records searches by the NHMLAC and the SBCM revealed no known paleontological 
localities within the project area or within a one-mile radius (McLeod 2012; Scott 2012; see 
App. 2).  The NHMLAC identified the surface deposits in the project area as younger and 
older Quaternary fan deposits with some fluvial deposits, but also notes that the area 
immediately east of San Jacinto Avenue includes exposures of Pleistocene-age Bautista Bed 
formations, on Park Hill and the adjacent terrain (McLeod 2012).   
 
While the surficial sedimentary deposits typically do not contain significant fossil remains 
within the uppermost layers, the NHMLAC states that the older Quaternary deposits they 
may overlie could contain significant vertebrate fossil remains (McLeod 2012).  The 
NHMLAC recommends paleontological monitoring for Pleistocene-age sediments, should 
any be encountered, but not for the surface sediments of Recent age (ibid.) 
 
The SBCM finds the project area to be situated upon Pleistocene-age alluvial fan deposits 
overlain by Holocene alluvium (Scott 2012).  While the Holocene alluvium is known to 
have a low paleontological sensitivity, the Pleistocene fan deposits may have a high 
potential to contain paleontological resources, as demonstrated by the discovery of fossil 
remains of extinct animals from the Ice Age elsewhere in the region (ibid.).  Scott (2012) 
points out that it is not known at what depths such fossil-bearing sediments might be 
encountered, but it is expected that Pleistocene-age sediments may well be encountered 
during excavations in excess of five feet below the existing ground surface. 
 
LITERATURE REVIEW 
 
Dudley (1935:Geologic Map) mapped the surface geology at the project location as entirely 
alluvium of Quaternary age.  Jahns (1954:Plate 3) mapped it as Qal, namely "alluvium; 
alluvial-fans, flood-plain, swamp, lake, and sand dune" of Recent age.  Fraser 
(1931:Geologic Map) mapped the eastern portion of the project area as Qal, or alluvium of 
Quaternary age, mainly Recent.   
 
Likewise, Rogers (1965) mapped the surface geology as Qal, alluvium of Recent (Holocene) 
age, the same material he mapped for the surface sediments in the Domenigoni Valley, 
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several miles to the south, where many vertebrate fossil remains were found (Springer and 
Scott 1994:47A; Springer et al. 1998; Springer et al. 1999).  Many of those fossil remains, 
however, were discovered as a result of the deep excavations required for reservoir and 
dam constructions at that location.   
 
Dibblee (2003) mapped the surface geology at this location as mainly Qa, or alluvial 
sediments of Holocene age.  He shows the Qa to rest directly atop the Pleistocene-age Qoa 
with variable thickness throughout the region (ibid.).  Dibblee also mapped some QTs at 
Park Hill, extending northwest to a point just east of the project area, near San Jacinto 
Avenue.  The QTs is shown to be sedimentary rocks of the Bautista Beds of Plio-Pleistocene 
age.   
 
Dibblee (2003) shows the Casa Loma Fault that uplifts Park Hill as crossing the project area 
at three points along the proposed pipeline alignment.  Although the Casa Loma Fault is 
considered a strike-slip fault, it has some dip-slip movement.  Since this fault appears to be 
uplifted on the northeastern side and down dropped on the southwestern side, the depth 
to the older subsurface rocks will be influenced by the fault, as the older rocks should be 
found closer to the surface northeast of the fault and deeper southwest of the fault. 
 
Knecht (1971:Map Sheet 101) mapped the surface soils in the project area as GtA, SeA, SeD2, 
SgA, and SgC.  The GtA soils belong to the Grangeville Series, which develop on alluvial 
fans and flood plains, while the other soil types develop in alluvium formed from weakly 
consolidated sedimentary formations, in this case possibly the QTs.  
 
FIELD SURVEY 
 
The field survey produced negative results for any indication of paleontological resources, 
and no surficial evidence of fossil remains or potentially fossiliferous sediments were 
encountered.  The surface soils within most of the project area have been disturbed in the 
past by disking and various construction activities, including those associated with the 
existing roads.  Therefore, no intact paleontological deposits are likely to survive in the 
surface soils, and none were observed. 
 
 


DISCUSSION 
 
Based on the research results outlined above, the project area lies mainly upon alluvial fan 
deposits of Holocene age, which have a low potential for containing any nonrenewable 
fossils.  However, these sediments rest directly atop older sediments of Pleistocene age at 
some variable depth.  Additionally, the project area is northwest of Park Hill, near a 
location where an exposure of Plio-Pleistocene-age rocks has been uplifted on the 
northeastern side of the Casa Loma Fault.  These older Pleistocene-age deposits are known 
to be sensitive for paleontological resources, and are given a high potential for containing 
nonrenewable fossil remains. 
 
Any further paleontological investigations will need to focus on the undisturbed 
Pleistocene-age sediments at depth.  Geotechnical boring logs, if available, may reveal the 
thickness of the younger surface sediments.  If no boring logs are available or if the logs do 
no show a definitive break in the stratigraphy, periodic field inspections will be necessary 
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during the project to determine the depth at which the older Pleistocene-age sediments will 
be encountered.   
 
Most of the ground surface in the project area has been disked or disturbed by construction 
activities in the past.  Because of the disturbances, generally speaking, the top two to three 
feet of soils would not contain any intact fossil remains.  In the portions of the project area 
along existing roadways, the upper three to five feet of sediments may have been 
disturbed.  However, should any of the excavations encounter the older sediments, they 
should be considered highly sensitive for paleontologucal resources. 
 
 


CONCLUSION AND RECOMMENDATIONS 
 
CEQA guidelines (Title 14 CCR App. G, Sec. V(c)) require that public agencies in the State 
of California determine whether a proposed project would "directly or indirectly destroy a 
unique paleontological resource" during the environmental review process.  The present 
study, conducted in compliance with this provision, is designed to identify any significant, 
non-renewable paleontological resources that may exist within or adjacent to the project 
area, and to assess the possibility for such resources to be encountered in future excavation 
and construction activities. 
 
As stated above, the proposed project's potential to impact paleontological resources 
appears to range from low to high, depending on the soils impacted.  The disturbed surface 
and near-surface soils, mainly Holocene in origin, are considered to be low in sensitivity for 
intact fossil resources, and will not require further paleontological investigations.  The 
undisturbed Pleistocene-age sediments at depth, however, are of high paleontological 
sensitivity.  If the depth at which the undisturbed Pleistocene-age sediments will be 
encountered—i.e., the thickness of Recent surfacial alluvium—cannot be determined 
through existing data, such as boring logs, periodic monitoring, or "spot-checks," will be 
necessary during excavations and other earth-moving activities.   
 
The locations and depths at which to check for buried Pleistocene-age sediments are 
determined by the mapped location of the Casa Loma Fault across the project area (Fig. 4).  
The portion of the project area southwest of the fault should be checked once excavations 
reach a depth of 10 feet, the portion northeast of the fault and west of Santa Fe Avenue 
should be checked beyond a depth of five feet, and the portion along Midway Street and 
San Jacinto Avenue and northeast of the fault should be checked periodically from the 
commencement of the earth-moving operations.   
 
Once undisturbed Pleistocene-age sediments are encountered in any portion of the project 
area, continuous monitoring will become necessary, along with a program to mitigate 
impacts to any paleontological resources that may be unearthed.  The mitigation program 
should be developed in accordance with the provisions of CEQA as well as with 
regulations currently implemented by the County of Riverside and the proposed 
guidelines of the Society of Vertebrate Paleontology.  It should include, but not be limited 
to the following: 
 
1. The excavation of areas identified as likely to contain paleontologic resources, such as 


any undisturbed subsurface older alluvium, should be monitored by a qualified  
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Figure 4.  Recommendations for periodic monitoring. 
 
 paleontological monitor.  The monitor should be prepared to quickly salvage fossils, if 


they are unearthed, to avoid construction delays, but must have the power to 
temporarily halt or divert construction equipment to allow for removal of abundant or 
large specimens. 


2. Samples of sediments should be collected and washed to recover small invertebrate and 
vertebrate fossils.   


3. Recovered specimens should be identified and curated at a repository with permanent 
retrievable storage that would allow for further research in the future. 


4. A report of findings, including, when appropriate, an itemized inventory of recovered 
specimens and a discussion of their significance, should be prepared upon completion 
of the steps outlined above.  The report and inventory, when submitted to the 
appropriate lead agency, would signify completion of the program to mitigate impacts 
on paleontologic resources. 
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CERTIFICATION:  I hereby certify that the statements furnished above and in the 


attached exhibits present the data and information required for this paleontological 
report, and that the facts, statements, and information presented are true and correct to 
the best of my knowledge and belief. 


 
DATE:  July 17, 2012   SIGNED:       
 Print Name:  Harry M. Quinn    
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PROJECT GEOLOGIST/PALEONTOLOGIST 
Harry M. Quinn, M.S., California Professional Geologist #3477 
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l998- Project Archaeologist, CRM TECH, Riverside/Colton, California. 
1992-1998 Independent Geological/Geoarchaeological/Environmental Consultant, Pinyon 


Pines, California. 
1994-1996 Environmental Geologist, E.C E.S., Inc, Redlands, California. 
1988-1992 Project Geologist/Director of Environmental Services, STE, San Bernardino, California. 
1987-1988 Senior Geologist, Jirsa Environmental Services, Norco, California. 
1986 Consulting Petroleum Geologist, LOCO Exploration, Inc. Aurora, Colorado. 
1978-1986 Senior Exploration Geologist, Tenneco Oil E & P, Englewood, Colorado. 
1965-1978 Exploration and Development Geologist, Texaco, Inc., Los Angeles, California. 
 
Previous Work Experience in Paleontology 
 
1969-1973 Attended Texaco company-wide seminars designed to acquaint all paleontological 


laboratories with the capability of one another and the procedures of mutual assistance in 
solving correlation and paleo-environmental reconstruction problems.  


1967-1968 Attended Texaco seminars on Carboniferous coral zonation techniques and 
Carboniferous smaller foraminifera zonation techniques for Alaska and Nevada. 


1966-1972, 1974, 1975 Conducted stratigraphic section measuring and field paleontological 
identification in Alaska for stratigraphic controls.  Pursued more detailed fossil identification 
in the paleontological laboratory to establish closer stratigraphic controls, mainly with 
Paleozoic and Mesozoic rocks and some Tertiary rocks, including both megafossil and 
microfossil identification, as well as fossil plant identification. 


1965  Conducted stratigraphic section measuring and field paleontological identification in 
Nevada for stratigraphic controls.  Pursued more detailed fossil identification in the 
paleontological laboratory to establish closer stratigraphic controls, mainly with Paleozoic 
rocks and some Mesozoic and Tertiary rocks.  The Tertiary work included identification of 
ostracods from the Humboldt and Sheep Pass Formations and vertebrate and plant remains 
from Miocene alluvial sediments. 


 
Memberships 
 
Society of Vertebrate Paleontology; American Association of Petroleum Geologists; Canadian 
Society of Petroleum Geologists; Rocky Mountain Association of Geologists, Pacific Section; Society 
of Economic Paleontologists and Mineralogists; San Bernardino County Museum. 
 
Publications in Geology 
 
Five publications in Geology concerning an oil field study, a ground water and earthquake study, a 
report on the geology of the Santa Rosa Mountain area, and papers on vertebrate and invertebrate 
Holocene Lake Cahuilla faunas. 
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PALEONTOLOGICAL SURVEYOR/FIELD DIRECTOR 
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• Cross-trained in paleontological field procedures and identifications by CRM 
TECH Geologist/Paleontologist Harry M. Quinn. 
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2002- Field Director, CRM TECH, Riverside/Colton, California. 
 • Report writing, site record preparation, and supervisory responsibilities 


over all aspects of fieldwork and field crew. 
1999-2002 Project Archaeologist/Field Paleontologist, CRM TECH, Riverside, 


California. 
 • Survey, testing, data recovery, monitoring, and mapping. 
1998-1999 Field Crew, K.E.A. Environmental, San Diego, California. 
 • Two and a half months of excavations on Topomai village site, Marine 


Corp Air Station, Camp Pendleton. 
1998 Field Crew, A.S.M. Affiliates, Encinitas, California. 
 • Two weeks of excavations on a site on Red Beach, Camp Pendleton, and 


two weeks of survey in Camp Pendleton, Otay Mesa, and Encinitas. 
1998 Field Crew, Archaeological Research Unit, University of California, Riverside. 
 • Two weeks of survey in Anza Borrego Desert State Park and Eureka 


Valley, Death Valley National Park. 
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1991-1997 Reporter, The Press-Enterprise, Riverside, California. 
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Vertebrate Paleontology Section
Telephone: (213) 763-3325


Fax: (213) 746-7431
e-mail: smcleod@nhm.org


6 July 2012


CRM Tech
1016 East Cooley Drive, Suite B
Colton, CA  92324


Attn: Nina Gallardo


re:  Paleontological resources for the proposed San Jacinto Master Drainage Plan, Line C Project,
CRM Tech # 2618 P (San Jacinto Line C) Paleo, in the City of San Jacinto, Riverside
County, project area½)


Dear Nina:


I have conducted a thorough search of our paleontology collection records for the locality
and specimen data for the proposed San Jacinto Master Drainage Plan, Line C Project, CRM
Tech # 2618 P (San Jacinto Line C) Paleo, in the City of San Jacinto, Riverside County, project
area as outlined on the portion of the San Jacinto USGS topographic quadrangle map that you
sent to me via e-mail on 6 June 2012.  We do not have any vertebrate fossil localities that lie
directly within the proposed project boundaries, but we do have a locality somewhat nearby that
occurs in sedimentary deposits similar to those that may occur subsurface in the proposed project
area.


Surface deposits in almost the entire proposed project area consist of soil and younger
Quaternary Alluvium, derived primarily as fan deposits from the San Jacinto Mountains to the
east and the Lakeview Mountains to the west, but also somewhat as fluvial deposits from the
various drainages in the area, most especially the San Jacinto River adjacent to the northeast. 
These types of deposits typically do not produce significant vertebrate fossils, at least in the
uppermost layers, and we have no vertebrate fossil localities anywhere nearby from these
deposits.  Immediately east of the proposed project area east of San Jacinto Street there are







exposures of the Pleistocene Bautista Beds on Park Hill and the adjacent terrain.  These Bautista
Beds may also occur at relatively shallow depth in the proposed project area.  Our closest fossil
vertebrate localities from the Bautista Beds are LACM 1107 and 1715, southeast of the proposed
project area above Bautista Creek and South Fork of the San Jacinto River respectively, that
produced fossil specimens of horse, Equus bautistensis.


Surface grading or shallow excavations in the surficial younger Quaternary Alluvium in
the proposed project area probably will not encounter any significant vertebrate fossils.  Deeper
excavations that extend into the underlying older Quaternary deposits, including the Bautista
Beds, however, may well uncover significant vertebrate fossil remains.  Any substantial
excavations below the uppermost layers, therefore, should be monitored closely to quickly and
professionally recover any fossil remains discovered while not impeding development.  Any
fossils recovered during mitigation should be deposited in an accredited and permanent scientific
institution for the benefit of current and future generations.


This records search covers only the vertebrate paleontology records of the Natural History
Museum of Los Angeles County.  It is not intended to be a thorough paleontological survey of
the proposed project area covering other institutional records, a literature survey, or any potential
on-site survey.


Sincerely,


Samuel A. McLeod, Ph.D.
Vertebrate Paleontology


enclosure: invoice
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I.  SCOPE OF SERVICES 
 
This geotechnical investigation was conducted to determine engineering characteristics 
of the subsoil conditions and to develop recommendations for the design of the San 
Jacinto MDP Line C, Stage 2, Line C-4, Stage 1, Line C-5, and Line B Storm Drain 
[Project No. 4-0-00124].  Our investigation included field exploration, laboratory testing, 
engineering analysis and the preparation of this report.  Our investigation was 
performed in accordance with our proposal dated March 14, 2012.  Preliminary 
alignment and profile plans entitled “San Jacinto MDP Line C, (STG 2), C-4 (STG 1), C-
5 (STG 1) & B (STG 1)”, prepared by Riverside County Flood Control and Water 
Conservation District were provided as a reference during this study. 
 
Limitations:  Our investigation was conducted for Riverside County Flood Control and 
Water Conservation District for their use in the design of the proposed storm drain.  
This report may only be used by Riverside County Flood Control and Water 
Conservation District for this purpose.  The use of this report by parties other than 
Riverside County Flood Control and Water Conservation District or for other purposes 
is not authorized without written permission by Inland Foundation Engineering, Inc.  
Inland Foundation Engineering, Inc. will not be liable for any projects connected with 
the unauthorized use of this report. 
 
Scope of Services:  The purpose of the geotechnical investigation was to provide 
geotechnical parameters for design and construction of the proposed project.  The 
scope of the geotechnical investigation included: 
 
 A review of the general geologic conditions and specific subsurface conditions of 


the project site.   
 
 An evaluation of the engineering and geologic data collected for the project.  
 
 Preparation of a formal report providing geotechnical conclusions and 


recommendations for design and construction. 
 
The tasks performed in order to achieve these objectives included: 
 


 The collection and review of data in order to develop an exploration program. 
 
 Subsurface exploration to determine the nature and stratigraphy of the 


subsurface soils and to obtain representative samples for laboratory testing. 
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 A visual reconnaissance of the site and surrounding area to ascertain the 
existence of any unstable or adverse geologic conditions. 


 
 Laboratory testing of representative samples in order to establish the 


classification and engineering properties of the soils. 
 
 Analysis of the data collected and the preparation of this report presenting 


our geotechnical conclusions and recommendations. 
 
The information in this report represents professional opinions that have been 
developed using that degree of care and skill ordinarily exercised, under similar circum-
stances, by reputable geotechnical consultants practicing in this or similar localities.  
No other warranty, either expressed or implied, is made as to the professional advice 
included in this report. 
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II.   PROJECT DESCRIPTION 
 
The proposed project will consist of the construction of approximately 8,440 linear feet 
of reinforced concrete box and reinforced concrete pipe storm drain.  The project lies 
within the easterly portion of Section 3, and the southwesterly portion of Section 2, 
Township 5 South, Range 1 West, S.B.B. & M.  Approximately 4,890 feet of the project 
will be constructed within public right-of-way while the remaining 3,550 feet will be 
constructed in an undeveloped field.   
 


 
U.S.G.S. Topographic Map, San Jacinto 7.5’ Quadrangle and Aerial Photograph (2009) 


 
Proposed Improvements:  The project under consideration consists of the 
construction of approximately 7,165 linear feet of reinforced concrete box with 
dimensions varying from 5 to 8 feet high and 8 to 14 feet wide.  In addition, there is 
approximately 1,270 lineal feet of reinforced concrete pipe with diameters ranging from 
42 to 60 inches.  The proposed excavation depth of the storm drain ranges from 9 to 23 
feet. 


 
 


Project Alignment 
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The proposed storm drain has four designated line segments as described as Line C, 
Line C-5, Line C-4, and Line B.  These segments are described below:  
 


Line C (STG 2) – This segment consists of a reinforced concrete box (RCB) and 
reinforced concrete pipe (RCP), which begins at a point (Sta. 0+99.71) adjacent 
to Esplanade Avenue, southerly along an unpaved easement, then southeasterly 
and easterly along Midway Street to a point at the intersection of Midway Street 
and San Jacinto Street (Sta. 51+00).  The line transitions from 14’x6’ and 14’x7’ 
RCB to a 96” RCP beginning at Sta. 43+30.  Midway Street is a paved two-lane 
roadway.  The existing asphalt concrete on Midway Street is severely cracked 
and alligatored.  Debris including asphalt, concrete, and other materials are 
present along a portion of this segment between approximate Station Nos. 
21+00 through 26+75.  Adjacent properties along this segment include existing 
commercial and multi-family residential buildings, vacant parcels, a cemetery, 
and a mobile home park.     
 
The topography along this segment may be described as relatively planar and 
gently sloping.  Minor undulations in surface elevations are present.  Existing 
ground elevations across segment range from an approximate high elevation of 
1581’ above mean seal level (msl) at the end of the Line C segment (Sta. 51+00) 
to a low elevation of approximately 1549’ above msl at the beginning of the 
segment (±Sta. 0+99.71).   
 
Line C-5 (STG 1) - This segment consists of a 48” RCP beginning at Sta. 1+00 
and ending at Sta. 7+69.40.  This line is located between the unpaved easement 
from the planned Line C and extending easterly along an open field south of 
existing commercial buildings to Santa Fe Street.  Adjacent properties along this 
segment include existing commercial buildings and vacant land.    
 
Existing ground elevations across this segment range from an approximate high 
elevation of 1566’ above mean seal level (msl) at the beginning of the Line C-5 
segment (Sta. 1+00) to a low elevation of approximately 1561’ above msl near 
the end of the segment (±Sta. 7+69.40). 
 
Line C-4 (STG 1) - This segment consists of a 54” RCP lateral beginning at Sta. 
1+00 and ending at Sta. 3+54.44.  This planned lateral is located within Santa 
Fe Street, beginning just south of the intersection of Midway Street.  The existing 
asphalt concrete within this portion of Santa Fe Street may be described as poor 
to fair with alligatoring.  Adjacent properties along this segment include a 
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residential development to the west and a cemetery property to the east.   
Existing ground elevations across this segment range from an approximate high 
elevation of 1575’ above mean seal level (msl) at the end of the Line C-4 
segment (Sta. 3+54.44) to a low elevation of approximately 1569’ above msl at 
the beginning of the segment (Sta. 1+00).   


 
Line B (STG 1) - This segment consists of 78”, 90”, and 84” RCP beginning at 
Sta. 51+00 and ending at 72+85.33.  This line is located within San Jacinto 
Street beginning just south of Midway Street and ends along Menlo Avenue, 
approximately 300 feet east of the intersection of San Jacinto Street.  An inlet 
structure is planned near the terminus of Line B.  The existing asphalt pavement 
within San Jacinto Street and Menlo Avenue is in fair to good condition.  Some 
cracking and alligatoring of the asphalt was observed along Menlo Avenue.  
Adjacent properties along this segment include vacant parcels and commercial 
properties. 
 
Existing ground elevations across this segment range from an approximate high 
elevation of 1605’ above mean seal level (msl) at the end of the Line B segment 
(Sta. 72+85.33) to a low elevation of approximately 1581’ above msl at the 
beginning of the segment (Sta. 51+00).   


 
Project plans indicate numerous existing underground utilities are in close proximity to 
the proposed storm drain at various locations.  These include, but may not be limited 
to, water, sewer, irrigation, electric, gas, and telephone utilities.   
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III.   GEOLOGIC SETTING 
 
Regional Geology:  The subject site is situated within a natural geomorphic province 
in southwestern California known as the Peninsular Ranges, which is characterized by 
steep, elongated ranges and valleys that trend northwesterly.  This geomorphic 
province encompasses an area that extends 125 miles, from the Transverse Ranges 
and the Los Angeles Basin, south to the Mexican border, and beyond another 795 
miles to the tip of Baja California (Norris & Webb, 1990; Harden, 1998).  This province 
is believed to have begun as a thick accumulation of predominantly marine sedimentary 
and volcanic rocks during the late Paleozoic and early Mesozoic.  Following this 
accumulation, in mid-Cretaceous time, the province underwent a pronounced episode 
of mountain building.  The accumulated rocks were then complexly metamorphosed 
and intruded by igneous rocks, known locally as the Southern California Batholith.  A 
period of erosion followed the mountain building, and during the late Cretaceous and 
Cenozoic time, sedimentary and subordinate volcanic rocks were deposited upon the 
eroded surfaces of the batholithic and pre-batholithic rocks.   
 


 
Base Map: C.D.M.G., 1966, Geologic Map of California, Santa Ana Sheet, Scale 1:250,000.  


 
More specifically, the site is situated along the northeastern portion of the Perris Block, 
an eroded mass of Cretaceous and older crystalline rock.  Thin sedimentary and 
volcanic units mantle the bedrock in a few places with alluvial deposits filling in the 
lower valley areas.  The Perris Block is a structurally stable, internally unfaulted mass 
of crustal rocks bounded on the west by the Elsinore-Chino fault zones, on the east by 


SITE 
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the San Jacinto fault zone, and on the north by the Cucamonga fault zone (Woodford, 
et al., 1971).  On the south, the Perris Block is bounded by a series of sedimentary 
basins that lie between Temecula and Anza (Morton and Matti, 1989).   
 
Local Geology:  Locally the study area is included within a substructural unit of the 
Perris Block known as the San Jacinto Valley.  This valley is essentially a deep alluvial 
filled graben formed by the structural movements of the San Jacinto Fault Zone locally. 
The site is underlain by Quaternary alluvial deposits comprised predominantly of 
unconsolidated gravel, sand, and silt.  The alluvial deposits have principally originated 
as outwash from the San Jacinto River and other lesser tributaries.   
 
According to Dibblee (2003), the subject site is shown to be underlain by Quaternary 
alluvial deposits (Qa) comprised predominantly of unconsolidated alluvial sand and 
clay of valley areas.   Following is a copy of a portion of the Geologic Map of the San 
Jacinto Quadrangle (Dibblee, 2003) depicting the mapped geologic units in the vicinity 
of the proposed alignment: 
 


 
 
           Qa -    Alluvial sand and clay of valley areas, covered by gray soil, unconsolidated,  
                     undissected (Holocene).   
 


QTs - Bautista Beds, Sandstone, arkosic; includes some cobble-pebble  
          conglomerate and thin lenses of gray claystone (Plio-Pleistocene). 
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Faulting:  There are at least 41 major late Quaternary active/potentially active faults 
that are within a 100-kilometer radius of the site as tabulated within Appendix C.  A 
portion of the proposed alignment is located within a County of Riverside and State of 
California Alquist-Priolo Earthquake Fault Zone (Casa Loma segment of the San 
Jacinto Fault Zone).  For informational purposes, below is a County of Riverside TMLA 
GIS map (2102) indicating the mapped Earthquake Fault Zone and approximate 
locations of some of the faults.  It is important to note that the mapped faults are not 
precisely plotted and are presented on large-scale geologic maps.  The locations 
presented should be considered as estimations only.  The preliminary findings as 
presented in this report are based solely on a review and interpretation of existing 
published geologic data.  No subsurface exploration or photogeologic analysis was 
performed for this evaluation. 
 


 
 


Project Alignment 
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The Casa Loma Fault is locally considered to be the southern splay of the San Jacinto 
Valley segment of the San Jacinto Fault Zone.  The San Jacinto Fault is considered to 
be one of the major splays of the San Andreas Fault system and is considered to be the 
most seismically active fault in southern California (Sharp, 1967).  The tectonics and 
structure of the San Jacinto Fault Zone is very complex and is composed of numerous 
faults that are discontinuous and/or "en-echelon" in nature.  The San Jacinto Fault (San 
Jacinto Valley Segment) is a right-lateral, strike-slip fault, being approximately 42 
kilometers in length, with an estimated maximum moment magnitude (Mw) earthquake 
of Mw6.9 and an associated slip-rate of 12.0 ±6.0 mm/year. 
 
According to maps compiled by the California Department of Conservation, Division of 
Mines and Geology (CDMG) the major faults influencing the site, distances and 
maximum earthquake magnitudes are as follows: 


 
Seismicity:  On the bases of the subsurface conditions and local fault characteristics, 
the 2010 California Building Code provides the following seismic design parameters as 
indicated in the following table: 
 


Fault Zone 


Approximate 
Distance 


(km) 
Earthquake 


Magnitude (Mw) 
Slip Rate 
(mm/yr) 


San Jacinto-San Jacinto Valley 0.0 6.9 12.00 


San Jacinto-Anza                   2.4 7.2 12.00 


San Andreas - Southern 28.2 7.4 24.00 


Elsinore-Temecula 34.3 6.8 5.00 


San Jacinto-San Bernardino 37.8 6.7 12.00 


CBC-Chap.16 
Ref. No. 


Seismic Parameter Recommended 
Value 


Table 1613.5.2 Site Class D 
Fig. 1613.5.1 Mapped Spectral Acceleration - Ss 1.964g 
Fig. 1613.5.1 Mapped Spectral Acceleration - S1 0.751g 
1613.5.3 (1) Site Coefficient - Fa 1.0 
1613.5.3 (2) Site Coefficient - FV 1.5 
Eq. 16-36 MCE Spectral Acceleration - SMS 1.964g 
Eq. 16-37 MCE Spectral Acceleration - SM1 1.127g 
Eq. 16-38 Design Spectral Acceleration - SDS 1.297g 
Eq. 16-39 Design Spectral Acceleration - SD1 0.751g 
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It is the responsibility of both the property owner and project structural engineer to 
determine the risk factors with respect to using CBC minimum design values for the 
subject project.  The previously-outlined CBC seismic classifications and data have 
been provided for use by the project structural engineer, to aid in evaluating design cri-
teria, if needed.  This information should be used to help select the appropriate seismic 
parameters, as outlined in the California Building Code (CBC, 2010).   
 
The primary geologic hazard affecting the project is that of ground shaking.  Other 
secondary effects and geologic hazards include slope failure, lurching, seismic settle-
ment, seiches, and tsunamis.  These are not considered to be of significance to the 
project.  The potential for surface fault rupture for the portion of the storm drain within 
the mapped Earthquake Fault Zone is considered high and is discussed in later 
sections of this report.    
 
Groundwater:  The alignment is located near the border of the San Jacinto and Hemet 
groundwater subbasins in southwestern Riverside County, California.  This basin is 
generally bordered to the northeast by the San Jacinto Fault and to the southwest by 
the Casa Loma Fault (Southern Branch of the San Jacinto Fault Zone).   
 
Groundwater was not encountered within our exploratory borings, which extended to a 
maximum depth of 35.5 feet.  Based upon data prepared by the Western Municipal 
Water District Cooperative Well Monitoring Program (2010), several wells in the vicinity 
of the project have been monitored recently.  State Well No. 05S01W03001S, located 
approximately 3,450 feet west-northwest of the project alignment was monitored on 
May 20, 2010.  At that time, the depth to groundwater was 282 feet.  State Well No. 
05S01W10B001S, located approximately 4,000 feet west-southwest of the proposed 
alignment was monitored on February 25, 2010.  At that time, the depth to groundwater 
was 267.2 feet.   
 
According to a map entitled “Map of San Jacinto and Temecula Basins California” 
(Waring, 1919), groundwater elevation contours in November 1915 indicated a depth to 
groundwater of approximately 50 feet in the vicinity of the subject site.  Significant 
declines in groundwater in the San Jacinto Valley have occurred since that time.  
Based on historical groundwater data reviewed for this project and data indicating the 
regional decline in groundwater levels, it is our opinion that groundwater is not likely to 
reach the historical high level of approximately 50 feet in the future.  We have 
conservatively estimated a high groundwater level of 200 feet at the site.   
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Liquefaction:   Liquefaction is a phenomenon where soil temporarily loses strength 
due to cyclic stresses such as those caused by an earthquake.  The primary effects of 
liquefaction are loss of support of the foundation, sand boils, lateral spreading and 
seismically induced settlement.  Liquefaction is generally considered a hazard in 
relatively loose sandy soils with the groundwater table within fifty feet of the surface.   
 
Groundwater was not encountered within our exploratory borings, which extended to a 
maximum depth of 35.5 feet.  We have conservatively estimated a high groundwater 
level of 200 feet at the site.  Based on the depth to groundwater beneath the alignment, 
it is our opinion that the potential for liquefaction beneath the site is nil.   
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IV.   SUBSURFACE CONDITIONS 
 
Our field exploration consisted of drilling 12 exploratory borings ranging in depth from 
approximately 22.5 to 35.5 feet.  The borings were excavated by means of a truck 
mounted rotary auger drill rig at the approximate locations shown on Figure A-15.  A 
description of our drilling and sampling procedures and the Boring Logs are presented 
in Appendix A.  Laboratory testing was performed on selected samples of the 
subsurface soils.  Results of these tests are presented in Appendix B including Sand 
Equivalent Values.   
 
In addition to subsurface exploration, a review of the Soil Survey of Western Riverside 
Area, California was made.  This review reveals that there are three predominate 
agricultural soil types (Series) present along the project alignment.  These include 
(from north to south) Grangeville Fine Sandy Loam (GrB, GtA), Traver fine Sandy loam 
(Tt2), and San Emigdio Loam (SgA, SgC).  Soil type classifications are useful tools in 
identifying particular site conditions that may be present along the alignment.  The 
predominate soil series along the alignment are described as: 
 


Grangeville Fine Sandy Loam (GrB, GtA) – These are moderately well-drained 
to poorly drained soils on alluvial fans and flood plains.  These soils developed 
in alluvium made up of granitic materials.  In a typical profile, the surface layer is 
grayish-brown loamy fine sand about 17 inches thick.  The underlying layers are 
stratified and range from grayish brown to light brownish gray in color and from 
loamy fine sand to very fine sandy loam in texture.  These soils typically have 
fines (passing No. 200 Sieve) less than 15 percent and less than 25 percent 
gravel.  These soils typically have low shrink-swell potential, slight to high 
compressibility, poor to good stability and poor to good resistance to piping. 


 
Traver fine Sandy loam (Tt2, Tp2) - This soil series consists of moderately well-
drained soils that occur on valley plains and in basins.  These slightly to strongly 
saline-alkali soils developed in alluvium predominantly from granitic materials.  
In a typical profile, the surface layer is light brownish gray to grayish-brown loam 
fine sand about 13 inches thick.  The subsoil is grayish brown to light brownish 
gray fine sandy loam to a depth of about 38 inches.  Below this, to a depth of 
about 53 inches, the subsoil is light brownish gray loam.  It is underlain by light 
brownish gray loam.  These soils typically contain more than 40 percent fines 
(passing No. 200 Sieve), and less than 25 percent gravel.  These soils typically 
have low shrink-swell potential, fair to poor stability, slight compressibility and 
have poor resistance to piping. 
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San Emigdio Loam (SgA, SgC) – These are well-drained soils on alluvial fans.  
These soils developed in alluvium that was derived mainly from weakly 
consolidated sedimentary formations.  In a typical profile, the surface layer is 
light brownish gray fine loam about 8 inches thick.  The next layer, of similar 
color and texture, is about 14 inches thick.  Underlying this and extending to a 
depth of more than 60 inches is light gray fine sandy loam.  These soils typically 
have a low shrink-swell potential, contain more than 50 percent fines (passing 
No. 200 Sieve), have slight to medium compressibility, poor to fair stability and 
poor to good resistance to piping. 
 


 
 
The results of our subsurface exploration revealed conditions that appear to be fairly 
consistent with those indicated by the Soil Survey for the surficial materials.   
 
In general, our field exploration indicates that the project alignment is underlain by 
mapped younger (Holocene) alluvial fan deposits.  Subsurface materials encountered 
within our exploratory borings consisted of predominately interbedded fine- to medium-
grained silty sands, sandy silts, sands, clayey sands, and sandy silty clays in a loose to 
medium dense condition.   
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Typical profiles of the conditions revealed by our exploration along the project 
alignment are presented in the following cross-sections: 
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Of particular significance along Line B were clean sands encountered within the 
excavation depths in Borings B-01 and B-03.  In addition, silt layers encountered in 
Boring B-04 were in a very moist condition with moisture contents as high as 34 
percent. 
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Approximately 3 feet of artificial fill was encountered within our exploratory Boring B-09, 
located at Sta. 24+12.  These materials consisted of silty sand with gravel, debris 
asphalt, concrete, and other materials.  Surficial debris in this vicinity is located in the 
vicinity between approximate Station Nos. 21+00 through 26+75.  Clean sands were 
encountered within the excavation depths in Borings B-05 through B-08.  Very moist 
clay was encountered in the upper portions of Boring B-05. 
 
Although not encountered in our exploratory borings, artificial fill and/or backfill material 
associated with adjacent underground utilities will likely be encountered during 
construction.  The compaction of this fill/backfill is not known.  The potential for caving 
associated with the existing utility fill/backfill should be considered during excavation 
and construction of the storm drain.   
 
Soil Erodibility Factor (K):  The K factor can be determined by using the nomograph 
method, which requires that a particle size analysis (ASTM D-422) be done to 
determine the percentages of sand, very fine sand, silt and clay.  The soil may be 
classified as a sandy loam to a sandy clay loam.  On the basis of classification testing, 
the value for K is estimated to be between 0.24 and 0.28 as indicated on the following 
chart. 
 


 
Erickson triangular nomograph used to estimate soil erodibility (K) factor.  USDA nomograph from Erickson 
1977 as referenced by Goldman et al., 1986.   
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The moisture content of the soil at the time of our investigation ranged from 
approximately 2 to 34 percent within the planned excavation depths.  Portions of the 
soil profile indicate moisture contents exceeding the optimum moisture content.  A 
detailed description of the subsurface soil conditions encountered is presented on the 
attached Boring Logs, Figures A-3 through A-14.     
 
Existing asphalt concrete was encountered within our borings B-01 through B-07.  The 
thickness of asphalt pavement underlying base material, where encountered, is 
presented on the boring logs.   
 
Groundwater was not encountered within our exploratory borings, which extended to a 
maximum depth of 35.5 feet.  We have conservatively estimated a high groundwater 
level of 200 feet at the site.  Thin and discontinuous zones of perched groundwater 
may be present above that depth, however no perched water was encountered during 
our investigation.   
 
Sand Equivalent values ranged from 2 to 34.  
 
Analytical testing was conducted in our laboratory as-well-as in the laboratory of 
HDR│Schiff.  The results of the testing by HDR│Schiff are included in their report 
which is appended.  The combined test data indicates concentrations of water-soluble 
sulfates of up to 2,166 parts per million (0.22%).  Chloride concentrations of up to 661 
parts per million were revealed.  The pH values ranged from 7.7 to 8.6.  Saturated 
Resistivities ranged from 300 to 13,200 ohm-cm. 
 
The soils within the planned excavation depths were observed to be plastic.  Overall 
Plasticity Index testing revealed Plasticity Indices (PI’s) ranging from 0 to 15.  Liquid 
Limits (LL’s) ranged from 16 to 32. 
 
The soil is typically in a loose to medium dense condition with Relative Compactions 
ranging from approximately 70 to over 90 percent.  The low Relative Compactions were 
typically observed within the upper 10 feet and above the pipe zone for the proposed 
storm drain. 
 
Direct shear testing indicates an angle of internal friction (phi) of 25 to 34 degrees.  We 
have assumed a value of 34 degrees in our analyses. 
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R-value testing indicated R-values of 25.  Expansion pressures of up to 208 pounds per 
square foot were indicated by R-Value test data.  An Expansion Index of 67 was 
revealed during our testing. 
 
A portion of the project alignment is within an Earthquake Fault Hazard Zone 
associated with the Casa Loma segment of the San Jacinto Fault.  Several mapped 
fault splays (Riverside County TLMA, 2012) cross the proposed pipeline alignment 
within the fault zone.  The locations of the fault splays are tentative and do not reflect 
all of the potential faults present.  It is likely that other unmapped faults within the 
mapped fault zone could intersect the proposed storm drain.   
 
The designers should consider this in the design of the storm drain for this reach.  We 
anticipate that both vertical and horizontal offsets could occur.  Potential damage to the 
pipeline could occur from a single-event offset or creep, which has also been 
associated with this fault zone.   
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V.  CONCLUSIONS AND RECOMMENDATIONS 
 
On the basis of our field and laboratory exploration and testing, it is our opinion that the 
proposed construction will be feasible from a soil mechanics standpoint.  The following 
sections present more detailed recommendations and conclusions that may be applied 
to this project.  These considerations include: 
 
 Overall feasibility 
 Soil types expected to be encountered/geologic logs 
 Geologic setting/seismicity 
 Excavation characteristics 
 Rippability and recommendations for trenching, temporary excavations and soil 


parameters soil parameters for the design of shoring 
 Recommendation of shoring that may not be suitable for construction based on 


soil conditions 
 Suitability of on-site materials as related to applicability/feasibility of jetting and 


backfill 
 Description of groundwater, site and subsurface conditions 
 Recommendations for unusual soil conditions or groundwater conditions during 


construction, if encountered 
 Soil compressibility, preliminary soil strength 
 Soluble sulfate and chloride content analysis  
 Trenching and shoring considerations and recommendations 
 Existing pavement thickness at each boring location 


 
Specific design parameters that will be determined for the pipe and reinforced concrete 
box installation include, but are not limited to: 
 
 Allowable bearing pressure 
 Design lateral earth pressures 
 Shoring/trench safety 
 Subgrade R-Values along alignment 
 Coefficient of friction 
 Sand Equivalent values and soil density 
 Site Preparation including compaction requirements and compaction 


characteristics of native soils  
 Shrinkage and subsidence 
 Corrosion evaluation and recommendations for cement type and corrosion 


protection of steel  
 General site grading/backfilling recommendations 
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 RCP design variables for Marston-Spangler method of pipe design, including 
soil unit weight in the compacted backfill prism (γw), and the dimensionless 
product of the Rankine ratio and sidewall friction coefficient (Kμ').   


 Values to determine the Soil Erodibility Factor (K) using the Erickson triangular 
nomograph, including the percentages of sand, very fine sand, silt and clay 
(hydrometer test) 


 
Overall Feasibility:  Based on our investigation, the project appears to be feasible 
from a geotechnical and geologic standpoint, provided our conclusions and 
recommendations for this project are considered.  Both fine-grained and granular soils 
were encountered and in a loose to medium dense condition.  Some relatively clean 
sands and gravels were encountered and may be susceptible to caving.  Our borings 
indicate that these occur in the younger fan deposits on the easterly portion of the 
project.  They may also be present near the center of the project between approximate 
Station Nos. 20+00 through 52+00.  The most problematic exposures were 
encountered in Borings B-05 through B-08.   
 
Some of the fine-grained soil encountered during our exploration are in a very moist 
condition and may not be suitable for compacted backfill unless they are processed 
with dryer soils or allowed to dry back. 
 
Analytical testing reveals that the project will be affected by very severely corrosive 
soils and high sulfate concentrations.  A separate report concerning soil corrosion has 
been prepared by HDR│Schiff and is appended.  General recommendations for 
mitigation are included.   
 
Expansion testing indicated an Expansion Index of 67.  Other sites investigated in this 
vicinity have also revealed expansive soils.  Some of these soils may not be 
appropriate for structural backfill. 
 
Groundwater was not encountered within the planned excavation limits.  Historical 
groundwater levels are well below the planned excavation limits.  
   
Expected Soil Types To Be Encountered:  The surface and subsurface materials that 
will be encountered during the construction of this project will include predominately 
younger alluvial deposits.  The actual soil types will vary considerable, ranging from 
clean sands to elastic silts and clays. 
 
Artificial fill was encountered in Boring B-09.  Scattered debris was observed across 
the surface between approximate Stations 21+00 and 26+75.  
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Sand Equivalent Values and Soil Density:  The density of the in-place materials was 
determined using the relatively undisturbed samples retrieved during the field 
exploration.  Unit weights were observed to be highly variable and ranged from 
approximately 95 to 145 pounds per cubic foot.  We’ve assumed a unit weight of 136 
pounds per cubic foot in our analyses. 
 
Sand Equivalent values ranged from 2 to 34.  The following table presents the Sand 
Equivalent values on representative samples along the alignment: 
 


Boring No. Depth (ft.) SE 
B-01 1.33-4.0 17 
B-02 0.92-7.0 12 
B-02 7.0-16.0 11 
B-03 1.07-4.0 9 
B-04 1.25-6.5 9 
B-05 0.25-8.0 11 
B-06 11.0-15.0 34 
B-08 4.0-12.0 15 
B-10 0.0-2.25 4 
B-10 5.0-9.0 2 
B-11 0.0-3.0 4 
B-12 0.0-2.75 12 


 
Excavation Characteristics/Rippability Concerns:  Our investigation did not reveal 
materials expected to cause excavation difficulties for conventional equipment.  The 
younger alluvial deposits are not expected to present difficulties during excavation with 
the exception of caving which should be anticipated.  
 
Unusual Soil Conditions or Groundwater Conditions:  Artificial fill was encountered 
within our exploratory boring B-09, which was located in an area where surficial debris 
is present, between approximate Stations 21+00 and 26+75.  Groundwater was not 
encountered.  Some of the fine-grained deposits were observed to be very moist and 
may require processing to enable compaction.   
 
The soil has been classified as being severely corrosive to ferrous metals, severe for 
sulfate attack on concrete and aggressive with respect to exposure to reinforcing steel. 
  
Expansive soils were encountered.  R-Value testing indicates expansion pressures in 
excess of 100 pounds per square foot.  Testing indicates an Expansion Index of 67 and 
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Plasticity Indices (PI) of up to 15.  Expansive soil pressures should be considered in 
the design of manhole and RCB bases.  Soils exhibiting Expansion Indices in excess of 
20 should not be used for structural backfill. 
  
Soil Compressibility, Preliminary Soil Strength:  Shear testing was conducted upon 
both undisturbed specimens and samples remolded to the in-place densities.  The 
angles of internal friction ranged from 25 to 34 degrees.  Cohesive strengths were 
minimal. 
   
Water Soluble Sulfates:  Testing indicates that some of the soils have very high 
concentrations of water-soluble sulfates.  This is addressed in the report of the Soil 
Corrosivity Evaluation which is appended. 
 
Trenching and Shoring Recommendations:  All trenches shall be configured and 
shored in accordance with the requirements of Cal/OSHA.  We would classify the soils 
as Type C.  Some cohesionless soils may be encountered at depths that may be 
subject to caving when exposed in unshored vertical excavation sidewalls.  If a trench 
shield is used, careful monitoring will be required. 
 
The contractor should have a “competent person” on-site for the purpose of assuring 
safety within and about all construction excavations.  Unshored excavations shall have 
a maximum slope of 1.5:1 (H:V) and shall not exceed twenty feet in height.  Shoring, 
shields, or other protective systems shall be used in accordance with all specifications, 
recommendations, and limitations provided by the manufacturer.  Shoring should be 
designed using an at-rest earth pressure of 79 pounds per cubic foot.  We have 
assumed a unit weight of compacted backfill to be 136.5 pounds per cubic foot for this 
determination.  This is based upon compacted soil at near optimum moisture content.  
A Registered Professional Engineer shall design shoring or benching for excavations 
greater than twenty feet deep. 
 
Protection of Existing Facilities:  Where existing utilities cross or are exposed by the 
planned excavation, we recommend that these lines be assessed for sensitivity to post-
construction settlements.  Typically, this is a concern for rigid pipelines such as water 
and sewer lines.  In these cases, we recommend that the placement of compacted 
backfill be terminated no closer than 12 inches from the line.  At that point, the backfill 
should consist of a sand-cement slurry (one-sack) or Controlled Density Fill (CDF) 
placed to at-least the springline of the pipe.  This will assure adequate post-
construction support and will minimize the effects of the overlying backfill. 
 
Allowable Bearing Pressure:  A conservative design value for any proposed 
foundations would be 1000 pounds per square foot assuming foundation supported  
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upon undisturbed soil having an in-place Relative Compaction of at least 85 percent or 
soil that is recompacted to at least 90 percent Relative Compaction.   
 
Earth Pressures:  Lateral earth pressure will act on buried walls of the proposed 
inlet/outlet structures, headwalls and other appurtenances.  Cantilever walls supporting 
compacted fill soils should be designed using an equivalent active earth pressure of 50 
pounds per cubic foot (pcf) for level backfill.  Braced walls should be designed for at-
rest earth pressure of 79 pcf, with the resultant applied at mid-height.  This is based 
upon backfill exhibiting an Expansion Index of less than 20. 
 
Any applicable construction and seismic surcharges should be added to the above 
pressures.  The effects of seismic forces may be characterized as an Equivalent Fluid 
Pressure of 15 pounds per cubic foot.  
 
Design lateral loads may be resisted by passive earth pressure on foundations on 
compacted fill or dense native soils.  This resistance may be determined from a design 
passive pressure based on an equivalent fluid pressure of 180 pcf.  This value includes 
a factor safety of 1.5 on the ultimate passive pressure.   
 
Appropriate drainage should be provided behind any retaining walls to prevent the 
build-up of hydrostatic pressures.  All subdrain systems must be protected against 
piping by means of graded filters or filter fabrics. 
 
Coefficient of Friction:  A coefficient of friction of 0.3 between soil and concrete may 
be used with dead load forces only.   
  
Unit Weight:  Our recommendations are based upon a total unit weight of 136 pounds 
per cubic foot for compacted backfill.  Our testing indicates the product of the Rankine 
ratio and sidewall friction coefficient (Kμ') to be approximately 0.19.  Loads under 
trench conditions are to be estimated using Marston’s Formula: 
 


Wc = CdwBd
2 


 
Where: Wc = Load on Pipe  


w = Unit Weight of Backfill (135 pcf) 
Bd = Trench Width (ft.) 
 
H = Height of Fill above Pipe (H<20ft.) 
Cd = Marston’s Load Coefficient as shown in the following chart: 
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Pipe Design E’:  Values of the Lateral Modulus of Subgrade Reaction (E’) may vary 
across the alignment.  Based upon the material types anticipated, we recommend a 
Lateral Modulus of Subgrade Reaction not exceeding 400 pounds per cubic inch. 
 
Settlement:  Settlements under foundations for the proposed structures are expected 
to be minor.  Considering a continuous load of 2 kips per linear foot at a depth of 8 feet 
and a bearing pressure not exceeding 1 kip per square foot, maximum settlements are 
expected to be on the order of one inch.   
 
Shrinkage and Subsidence:  Volumetric shrinkage of surficial soils that are excavated 
and replaced as controlled compacted backfill will be minimal.  We estimate that this 
shrinkage will be less than ten percent.  Subsidence of soil surfaces that are scarified 
and compacted will be on the order of 0.2 feet per foot of recompaction.  The effects of 
the recompaction of the soil "in-place" may extend up to two feet beneath the surface 
that is compacted.  Therefore, subsidence due to such recompaction may be up to 0.4 
feet.  Subsidence due to compaction will vary depending upon the type of equipment 
used and the moisture content of the soil at the time of grading.   
 
Corrosivity:  A corrosivity evaluation for this project was conducted by HDR│Schiff 
Associates.  The report indicates that the soils are severely corrosive to ferrous metals, 
aggressive to copper, severe for sulfate attack on concrete and aggressive with respect 
to exposure to reinforcing steel due to high chloride concentrations.  The report 
provides specific recommendations and generalized alternatives for mitigation of these 
items for concrete, reinforced concrete and concrete structures.  The entire report is 
appended and includes test data.  
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Applicability/Feasibility of Jetting On-Site Materials:  On-site soils are not 
compatible to compaction by jetting.  The use of sand/cement slurry or Controlled 
Density Fill (CDF) may be an acceptable alternative. 
 
Earthwork/Backfilling:  The on-site materials are suitable for use as compacted 
backfill.  Soils should be brought to near optimum moisture content, and compacted in 
6 to 8 inch thick lifts to a minimum of 90 percent of the maximum dry density as deter-
mined by Caltrans test method 216 or ASTM Standard D1557-09, whichever is 
indicated in the project specifications.  Soils should be mechanically compacted.  
Compaction by jetting is not recommended and should be avoided.  All work shall be in 
accordance with District requirements.  The following specifications have been 
developed on the basis of our field and laboratory testing: 
 


Trench Backfill:  Trench backfill material should be native or approved granular 
materials which are free of organic and deleterious materials, rocks or lumps 
greater than 3 inches in greatest dimension and other unsuitable materials.  We 
recommend that all backfill be either non-expansive or have an Expansion Index 
of less than 20.  Trench backfill may be compacted at near optimum moisture 
content by mechanical means as necessary for the achievement of satisfactory 
compaction.  Controlled Density Fill (CDF) or Sand-Cement Slurry may be used 
in lieu of mechanically compacted native soils as backfill material.  Unless 
otherwise specified by the drawings, specifications or encroachment permits, the 
minimum acceptable degree of compaction shall be 90 percent of the maximum 
dry density.  This is with the exception of the upper 12 inches within roadway 
areas which shall be compacted to a minimum of 95 percent Relative 
Compaction. 
 
Foundations/Structures:  The surfaces to receive concrete for foundations 
should be recompacted to at least 90 percent Relative Compaction for a depth of 
at least 12 inches below the footing base.  Where the existing soil is soft due to 
excessive moisture, they should be removed as necessary to establish a stable 
platform for compaction and replaced with suitable soil.  The placement of a 12 
inch thick layer of aggregate base compacted to at least 95 percent Relative 
Compaction is recommended below the bases of the reinforced box culverts in 
order to establish uniform support for these structures.  The soil below the base 
course should be compacted to at least 90 percent Relative compaction.  
 
Import Materials:  All proposed import soils should be reviewed by the soils 
engineering consultant prior to use.  It is anticipated that only on-site soils will be 
used for this project.  Expansive soils should not be imported for this project.  At 
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least two working days notice should be allowed for the soil engineer to review 
and approve any proposed imported soils.  If laboratory testing is necessary to 
obtain approval of import soils, an additional one to two days should be allowed. 
To provide protection from particle migration, imported pipe embedment material 
should be in accordance with the following criteria:   
 


Imported Embedment Material Criteria 
D15  <1.0 mm, and D50 <2.5 mm 


 
where D15 and D50 represent bedding material particle sizes corresponding to 15 
and 50 percent passing by weight, respectively. 
 
Observations and Compaction Testing:  During backfilling, observations and 
compaction testing shall be conducted in order to verify satisfactory compaction. 
The Maximum Dry Density-Optimum Moisture Content relationship shall be 
determined by means of either ASTM Standard D1557-09, test method or 
California Test Method No. 216, whichever is indicated in the project 
specifications.  The field density shall be determined by either the ASTM 
Standard D1556-07 (Sand Cone) or ASTM 6938-10 (Nuclear) test method.  The 
compaction shall be verified at maximum intervals of 250 feet for each 2-foot 
vertical lift or as otherwise determined to be necessary by the inspector in the 
field during backfilling.  Some backfill and compaction methodologies will dictate 
much shorter test intervals.   


 
Retests:  Should testing reveal insufficient compaction, additional testing may be 
necessary in order to define the area requiring recompaction.  Without further 
testing, it should be assumed that the area between a failing test and a passing 
test is not properly compacted.  As a guideline for evaluation, one test may be 
taken at a distance from the failing test equal to 20 percent of the distance to the 
next passing test.  If the test reveals satisfactory compaction, the area between 
the failing test and the passing test shall be recompacted.  If the test reveals 
inadequate compaction, the process should be repeated in order to delineate the 
unsatisfactory area.  After recompaction of “failing” areas, retesting should be 
conducted in order to confirm satisfactory compaction.  At least one retest is 
required for each failing test, even if failing tests are for the purpose of 
delineating the area requiring additional work. 


 
 
 
 







______________________________ 
Geotechnical Report – San Jacinto MPD Line C 


        Project No. R206-014 – August 2012                                  26                  Inland Foundation Engineering, Inc.     
           


GENERAL 
 
The findings and recommendations presented in this report are based upon an inter-
polation of the soil conditions between boring locations.  Due to the type of exploration 
and the limited soil exposures resulting from exploratory borings, the boring logs may 
not present a thorough characterization of the actual subsurface conditions.  Conditions 
should be anticipated to vary between boring locations.  Significant changes may 
require revisions in the recommendations presented herein.  Should conditions be 
encountered during construction that appears to be different than those indicated by 
this report, this office should be notified.  We recommend that a pre-job conference be 
held on the site prior to the initiation of construction.  The purpose of this meeting will 
be to assure a complete understanding of the recommendations presented in this 
report as they apply to the actual work to be performed. 
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APPENDIX A 


 
FIELD AND LABORATORY EXPLORATION AND TESTING 


 
For our field exploration, twelve exploratory borings were excavated by means of a truck 
mounted rotary auger rig at the approximate locations shown on Figures A-15.  
Continuous logs of the materials encountered were made on the site by a Staff 
Geologist.  These are presented on Figures A-3 through A-14. 
 
Representative undisturbed samples were obtained within our borings by driving a 
thin-walled steel penetration sampler with successive 30-inch drops of a 140-pound 
hammer.  The number of blows required to achieve each six inches of penetration were 
recorded on our boring logs and used for estimating the relative consistencies of the 
subsoils.  Two different samplers were used.  The first sampler used was a Standard 
Penetration Sampler for which published correlations relating the number of hammer 
blows to the strength of the soil are available.  The second sampler type was larger in 
diameter, carrying brass sample rings having inner diameters of 2.41 inches.  
Undisturbed samples were removed from the sampler and placed in moisture sealed 
containers in order to preserve the natural soil moisture content.  Representative bulk 
soil samples were obtained from the auger cuttings.  All samples were then transported 
to our laboratory for further observations and testing.  
 
Representative bulk samples were obtained and returned to our laboratory for further 
testing and observations.  The results of this testing are discussed and presented in 
Appendix B.
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APPENDIX B 
  


LABORATORY DATA 
 


Representative bulk soil samples were obtained in the field and returned to our 
laboratory for additional observations and testing.  Laboratory testing was generally 
performed in two phases.  The first phase consisted of testing in order to determine the 
compaction of the existing natural soil and the general engineering classifications of the 
soils across the site.  This testing was performed in order to estimate the engineering 
characteristics of the soil and to serve as a basis for selecting samples for the second 
phase of testing.  The second phase consisted of soil mechanics and analytical testing. 
 This testing included direct shear testing, consolidation testing, and testing to estimate 
the corrosion potential of the soils to concrete.  These tests were performed in order to 
provide a means of developing specific design recommendations based on the strength 
and chemical characteristics of the soil. 
 


CLASSIFICATION AND COMPACTION TESTING 
 
Unit Weight and Moisture Content Determinations:  Each undisturbed sample was 
weighed and measured in order to determine its unit weight.  A small portion of each 
sample was then subjected to testing in order to determine its moisture content.  This 
testing was performed in accordance with the ASTM Standards D2937-10 and D2216-
10.  This was used in order to determine the dry density of the soil in its natural 
condition.  The results of this testing are shown on the Boring Logs (Figure Nos. A-3 
through A-14). 
 
Maximum Density-Optimum Moisture Determinations:  Representative soil types 
were selected for maximum density determinations.  This testing was performed in 
accordance with ASTM D1557-09.  The maximum densities are compared to the field 
densities of the soil in order to determine the existing Relative Compaction.  This data is 
useful in estimating the strength and compressibility of the soil.  The results of this 
testing are shown on Figure Nos. B-4 and B-5. 
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Classification Testing:  Twelve soil samples were selected for classification testing. 
This testing consists of mechanical grain size analyses, sand equivalent testing, and 
Atterberg Limits determinations.  This testing was performed in accordance with the 
ASTM Standards D422-63(2007), D4318-10 and D2419-09.  These tests provide 
information for developing classifications for the soil in accordance with the Unified 
Classification System.  This classification system categorizes the soil into groups having 
similar engineering characteristics.  The results of this testing are very useful in 
detecting variations in the soils and in selecting samples for further testing.  The results 
of this testing are presented on Figure Nos. B-6 through B-8. 
 


SOIL MECHANIC'S TESTING 
 
Direct Shear Testing:  Four samples were selected for Direct Shear Testing.  This 
testing was performed in accordance with the ASTM Standard D3080/3080M-11.  This 
testing measures the shear strength of the soil under various normal pressures and is 
used in developing parameters for foundation design and lateral design.  Testing was 
per-formed using recompacted test specimens which were saturated prior to testing.  
Testing was performed using a strain controlled test apparatus with normal pressures 
ranging from 934 to 2230 pounds per square foot.  The results of this testing are shown 
on Figure No. B-9. 
 
R-Value Determination:  Three samples were selected for R-Value testing.  This test 
measures the ability of soil to resist lateral deformation under applied vertical loads, and 
is used in developing parameters for pavement structural sections.  Testing was 
performed in accordance with ASTM D2844-07.  The result of this testing is shown on 
Figure Nos. B-10 through B-12. 
 
Expansion Testing:  One sample was selected for Expansion testing.  Expansion 
testing was performed in accordance with the UBC Standard 18-2.  This testing consists 
of remolding 4-inch diameter by 1-inch thick test specimens to a moisture content and 
dry density corresponding to approximately 50 percent saturation.  The samples are 
subjected to a surcharge of 144 pounds per square foot and allowed to reach 
equilibrium.  At that point the specimens are inundated with distilled water.  The linear 
expansion is then measured until complete.  The results of this testing are shown on 
Figure No. B-13.
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GENERAL 
 
All laboratory testing has been conducted in conformance with the applicable ASTM test 
methods by personnel trained and supervised in conformance with our QA/QC policy.  
Our test data only relates to the specific soils tested.  Soil conditions typically vary and 
any significant variations should be reported to our laboratory for review and possible 
testing.  The data presented in this report are for the use of Riverside County Flood 
Control and Water Conservation District only and may not be reproduced or used by 
others without written approval of Inland Foundation Engineering, Inc. 
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Project:  San Jacinto MDP
Project No: R206-014 Date: 7/24/2012


Sample No.:
Sample Location:  B-04 
Sample Depth: 1.25 - 6.5 ft.


Test Specimen A B C D
Sample Weight(gm) 1060 1060 1060
Initial Moisture 8.1 8.1 8.1
Moisture Added(ml) 20 30 40
Compaction Moist.% 10.1 11.2 12.2
Wet Wght. (grms) 1080 1090 1100
Height (in) 2.38 2.45 2.46
Correction 2.4 1 1
Density (pcf) 2.4 121.3 120.8
Stabilometer@2000 38 92 128
Displacement 4.18 4.64 4.84
R-Value 63.0 28.5 11.4
Exudation Press. 464 327 165
Exp. Initial 632 692 622
Exp. Final 680 716 632
Exp. Pressure 207.84 103.92 43.3
Exp. Thickness 1.60 0.80 0.33


R-VALUE by Exudation: 25
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Project: San Jacinto MDP Line C
Project No: R206-014 Date: 7/24/2012


Sample No.:
Sample Location: B-05
Sample Depth: 0.3-8.0


Test Specimen A B C D
Sample Weight(gm) 1080 1080 1080
Initial Moisture 6.7 6.7 6.7
Moisture Added(ml) 60 50 40
Compaction Moist.% 12.6 11.6 10.7
Wet Wght. (grms) 1140 1130 1120
Height (in) 2.64 2.63 2.59
Correction 1 1 1
Density (pcf) 116.2 116.6 118.4
Stabilometer@2000 109 80 46
Displacement 5.74 5.67 4.57
R-Value 18.0 33.0 60.0
Exudation Press. 252 347 496
Exp. Initial 694 623 633
Exp. Final 702 636 657
Exp. Pressure 34.64 56.29 103.92
Exp. Thickness 0.27 0.43 0.80


R-VALUE by Exudation: 25
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Project: San Jacinto MDP Line C
Project No: R206-014 Date: 7/24/2012


Sample No.:
Sample Location: B-12
Sample Depth: 0.3-8.0


Test Specimen A B C D
Sample Weight(gm) 1060 1060 1060
Initial Moisture 8 8 8
Moisture Added(ml) 30 40 50
Compaction Moist.% 11.1 12.1 13.1
Wet Wght. (grms) 1090 1100 1110
Height (in) 2.42 2.44 2.5
Correction 1 1 1
Density (pcf) 122.9 121.9 119.0
Stabilometer@2000 55 86 120
Displacement 4.73 5 5
R-Value 48.0 29.0 14.3
Exudation Press. 494 345 157
Exp. Initial 631 692 623
Exp. Final 657 709 631
Exp. Pressure 112.58 73.61 34.64
Exp. Thickness 0.87 0.57 0.27


R-VALUE by Exudation: 25
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EXPANSION TEST SUMMARY 
 
 


Sample 
Location 


Sample 
Depth, ft. 


Initial Dry 
Density, pcf


Initial Moisture 
Content, % 


Expansion 
Index 


B-11 0.0-3.0 105.6 10.8 67 
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APPENDIX C 
 


CLOSEST DISTANCES BETWEEN SITE AND FAULT RUPTURES 


 
 
 
 NO.        FAULT NAME                   CD_1DRP  CD_2DRP    CDIST   CLODIS   CD_EPI  CD_HYPO 
 -------------------------------------------------------------------------------------------- 
   1 SAN JACINTO-SAN JACINTO VALLEY          0.1(0.0) 0.1      0.1      0.1      0.1      1.1 km 
   2 SAN JACINTO-ANZA                        5.1(2.4) 5.1      5.1      5.1      6.2      6.3 km 
   3 SAN ANDREAS - Whole M-1a               29.8     29.8     29.8     29.8     29.8     29.8 km 
   4 SAN ANDREAS - SB-Coach. M-1b-2         29.8     29.8     29.8     29.8     29.8     29.8 km 
   5 SAN ANDREAS - San Bernardino M-1       29.8     29.8     29.8     29.8     29.8     29.8 km 
   6 SAN ANDREAS - SB-Coach. M-2b           29.8     29.8     29.8     29.8     29.8     29.8 km 
   7 ELSINORE (TEMECULA)                    34.3     34.3     34.3     34.3     34.3     34.3 km 
   8 SAN JACINTO-SAN BERNARDINO             37.8     37.8     37.8     37.8     38.9     38.9 km 
   9 ELSINORE (GLEN IVY)                    38.0     38.0     38.0     38.0     38.5     38.5 km 
  10 PINTO MOUNTAIN                         39.4     39.4     39.4     39.4     40.3     40.3 km 
  11 ELSINORE (JULIAN)                      43.3     43.3     43.3     43.3     43.9     43.9 km 
  12 SAN ANDREAS - Coachella M-1c-5         48.9     48.9     48.9     48.9     49.6     49.6 km 
  13 SAN JACINTO-COYOTE CREEK               54.2     54.2     54.2     54.2     55.3     55.3 km 
  14 BURNT MTN.                             56.3     56.3     56.3     56.3     56.6     56.6 km 
  15 CHINO-CENTRAL AVE. (Elsinore)          56.3     56.3     56.3     56.3     57.4     57.4 km 
  16 EUREKA PEAK                            61.5     61.5     61.5     61.5     61.9     61.9 km 
  17 CLEGHORN                               61.8     61.8     61.8     61.8     62.0     62.0 km 
  18 WHITTIER                               63.0     62.2     62.9     62.9     63.3     64.0 km 
  19 CUCAMONGA                              64.0     64.0     64.0     64.0     65.0     65.1 km 
  20 NORTH FRONTAL FAULT ZONE (East)        65.5     52.7     54.2     54.2     53.6     55.0 km 
  21 LANDERS                                66.5     66.5     66.5     66.5     67.0     67.0 km 
  22 NORTH FRONTAL FAULT ZONE (West)        66.9     53.6     55.2     55.2     54.4     55.8 km 
  23 HELENDALE - S. LOCKHARDT               68.0     68.0     68.0     68.0     68.7     68.7 km 
  24 SAN JOAQUIN HILLS                      68.2     68.2     68.3     68.3     69.6     69.7 km 
  25 LENWOOD-LOCKHART-OLD WOMAN SPRGS       72.3     72.3     72.3     72.3     72.9     72.9 km 
  26 EARTHQUAKE VALLEY                      73.8     73.8     73.8     73.8     74.8     74.8 km 
  27 SAN ANDREAS - 1857 Rupture M-2a        76.5     76.5     76.5     76.5     77.5     77.5 km 
  28 SAN ANDREAS - Mojave M-1c-3            76.5     76.5     76.5     76.5     77.5     77.5 km 
  29 SAN ANDREAS - Cho-Moj M-1b-1           76.5     76.5     76.5     76.5     77.5     77.5 km 
  30 JOHNSON VALLEY (Northern)              76.9     76.9     76.9     76.9     77.3     77.3 km 
  31 SAN JOSE                               77.6     77.6     77.6     77.6     78.2     78.2 km 
  32 NEWPORT-INGLEWOOD (Offshore)           77.6     77.6     77.6     77.6     77.6     77.6 km 
  33 SIERRA MADRE                           82.1     82.1     82.1     82.1     83.3     83.3 km 
  34 EMERSON So. - COPPER MTN.              83.1     83.1     83.1     83.1     83.1     83.1 km 
  35 ROSE CANYON                            83.0     83.0     83.0     83.0     83.5     83.5 km 
  36 PUENTE HILLS BLIND THRUST              85.4     85.4     85.6     85.6     86.7     86.9 km 
  37 NEWPORT-INGLEWOOD (L.A.Basin)          90.5     90.5     90.5     90.5     91.1     91.1 km 
  38 CALICO - HIDALGO                       92.5     92.5     92.5     92.5     92.8     92.8 km 
  39 SAN JACINTO - BORREGO                  94.9     94.9     94.9     94.9     96.0     96.0 km 
  40 PISGAH-BULLION MTN.-MESQUITE LK        96.7     96.7     96.7     96.7     96.7     96.7 km 
  41 CLAMSHELL-SAWPIT                       97.2     97.2     97.2     97.2     98.4     98.4 km 
 -------------------------------------------------------------------------------------------- 
 
 EXPLANATION 
 ----------- 
      CD_1DRP  = Closest distance to projection of rupture area along fault trace. 
      CD_2DRP  = Closest distance to surface projection of the rupture area. 
      CDIST    = Closest distance to seismogenic rupture. 
      CLODIS   = Closest distance to subsurface rupture. 
      CD_EPI   = Closest epicentral distance. 
      CD_HYPO  = Closest hypocentral distance. 
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EXECUTIVE SUMMARY 


The proposed storm drain construction consists of approximately 8,440 linear feet of a 
combination of 14- by 6-foot and 14- by 7-foot reinforced concrete box (RCB) and 48-, 54-, 78-, 
84-, 90-, and 96-inch reinforced concrete pipe (RCP). 


A soil corrosivity analysis along the proposed storm drain alignment was requested. Laboratory 
tests on ten soil samples selected by HDR Engineering, Inc. (HDR|Schiff) from boring logs 
provided for the San Jacinto Storm Drain project have been completed. The purpose of these tests 
was to determine soil corrosivity regarding the proposed storm drain and concrete structures.  


No groundwater was encountered during exploratory borings. 


The legs of the proposed storm drain alignment are bound between West Esplanade Avenue and 
Menlo Avenue to the north and south and North Buena Vista and South San Jacinto Street to the 
west and east. The storm drain alignment is located in San Jacinto, California. 


This soil is classified as severely corrosive to ferrous metals, aggressive to copper, severe for 
sulfate attack on concrete, and aggressive with respect to exposure of reinforcing steel to the 
migration of chloride. 


Based on this investigation, reinforced construction materials are satisfactory for this alignment. Use 
type V cement, a maximum water/cement ratio of 0.45, and minimum strength of 4,500 psi. In 
addition, protect steel and iron embedded in concrete structures and pipe from chloride attack using 
a protective concrete mix design, waterproof concrete, coating embedded steel, or cathodic 
protection. 
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INTRODUCTION 


A soil corrosivity analysis along the proposed storm drain alignment was requested. Laboratory 
tests on ten soil samples selected by HDR|Schiff from boring logs provided for the San Jacinto 
Storm Drain project have been completed under laboratory number 12-0572SCS. The purpose of 
these tests was to determine soil corrosivity regarding the proposed storm drain and concrete 
structures.  


The proposed construction consists 
of approximately 8,440 linear feet of 
underground storm drain. Materials 
being considered are RCP and 
concrete structures. The storm drain 
design will consist of a combination 
of 14- by 7-foot and 14- by 6-foot 
pre-cast reinforced concrete box and 
48-, 54-, 78-, 84-, 90-, and 96-inch 
reinforced concrete pipe, or a 
combination of both. Depth of cover 
ranged from 2.5–14.5 feet.  


Figure 1 - Project Location Map 


The legs of the proposed storm 
drain alignment are bound between 
West Esplanade Avenue and Menlo 
Avenue to the north and south and 
North Buena Vista and South San 
Jacinto Street to the west and east. 
The storm drain alignment is 
located in San Jacinto, California. 
Line C (STG 2) runs south from 
Esplanade Avenue between Buena 
Vista and Santa Fe Street, turns east 
at Midway Street, and ends at San 
Jacinto Street. Line C-4 (STG 1) 
runs south from Midway Street 
along Santa Fe Street and ends approximately 250 feet south of Midway Street. Line C-5 (STG 1) is 
a 670 foot segment located just south of Oakwood Street running west from Santa Fe Street. Line B 
(STG 1) runs south along San Jacinto Street from Midway Street, turns east at Menlo Avenue and 
terminates approximately 350 feet east of San Jacinto Street. The project location can be seen in 
Figure 1. No groundwater was encountered during exploration boring. 


The scope of this study is limited to a determination of soil corrosivity and general corrosion 
control recommendations for materials planned for construction. 
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TEST PROCEDURES 


Laboratory Tests on Soil Samples 


The electrical resistivity of each of the ten samples 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 
CTS 643. A 5:1 water:soil extract from each sample was chemically analyzed for the major soluble 
salts commonly found in soil per ASTM D4327 and D6919. Test results are shown in Table 1 in the 
Appendix. 


DISCUSSION 


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 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 (Romanoff, 
1989): 


Soil Resistivity 
in ohm-centimeters Corrosivity Category 
Greater than 10,000 Mildly Corrosive 


2,001 to 10,000 Moderately Corrosive 
1,001 to 2,000 Corrosive 


0 to 1,000 Severely Corrosive 


Other soil characteristics that may influence corrosivity towards metals are pH, soluble salt 
content, soil types, aeration, anaerobic conditions, and site drainage. 


Electrical resistivities were in the mildly to moderately corrosive categories with as-received 
moisture. When saturated, the resistivities were in the mildly to severely corrosive categories. 
The resistivities dropped considerably with added moisture because the samples were dry as-
received.  


Soil pH values varied from 7.7 to 8.6. This range is mildly to strongly alkaline.1 Soil with a pH 
greater than 8.5 may be aggressive to aluminum. 


                                                 
1 Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, p. 8. 
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The soluble salt content of the samples ranged from low to very high.  


The soluble salt content was very high in the sample from boring B-10 @ 6.5’ to 7.5’and less in 
the others. Chloride and sulfate salts were the predominant constituents. Chloride is particularly 
corrosive to ferrous metals, and in the higher concentrations measured in the soil sample, 
chloride can overcome the corrosion inhibiting effect of concrete on reinforcing steel. High 
concentrations of sulfate, as was measured in the soil sample, can react with components in 
concrete to cause degradation and reduced strength in a mechanism known as sulfate attack. 


The nitrate concentration was high enough to be aggressive to copper. 


Tests were not made for sulfide and negative oxidation-reduction (redox) potential because these 
samples did not exhibit characteristics typically associated with anaerobic conditions. 


The variation in soil types can create differential-aeration corrosion cells that would affect all 
metals. 


Variation in soil resistivity of an order of magnitude or more can create differential-aeration 
corrosion cells that would affect all metals. 


This soil is classified as severely corrosive to ferrous metals, aggressive to copper, severe for 
sulfate attack on concrete, and aggressive with respect to exposure of reinforcing steel to the 
migration of chloride. 


CONCLUSIONS 


This soil is classified as severely corrosive to ferrous metals, aggressive to copper, severe for 
sulfate attack on concrete, and aggressive with respect to exposure of reinforcing steel to the 
migration of chloride. 


Based on this investigation, reinforced construction materials are satisfactory for this alignment. Use 
type V cement, a maximum water/cement ratio of 0.45, and minimum strength of 4,500 psi. In 
addition, protect steel and iron embedded in concrete structures and pipe from chloride attack using 
a protective concrete mix design, waterproof concrete, coating embedded steel, or cathodic 
protection. 


RECOMMENDATIONS 


Concrete Structures and Reinforced Concrete Pipe 


1. Protect concrete structures and pipe from sulfate attack in soil with a severe sulfate 
concentration, 0.2 to 2.0 percent. Use Type V cement, a maximum water/cement ratio of 0.45, 
and minimum strength of 4,500 psi per applicable code. 


In land Foundat ion Engineer ing,  Inc.  Ju ly  25,  2012 
HDR #188604 Page 3 







 
 


2. Chloride levels were measured at levels where additional protective measures are required for 
concrete. Protect steel and iron embedded in concrete structures and pipe from chloride attack. 
This applies to such items as reinforcing steel. The protection could be one or a combination of 
the following:  


a. Protective Concrete - A concrete mix designed to protect embedded steel and iron that 
should be based on the following parameters: 1) a chloride content of 660 ppm in the 
soil; 2) the desired service life; and 3) concrete cover. A protective concrete mix may 
include a corrosion inhibitor admixture and/or silica fume admixture. 


b. Waterproof Concrete - Waterproofing for concrete structures could be a gravel capillary 
break under the concrete, a waterproof membrane, and/or a liquid applied waterproof 
barrier coating such as CETCO Liquid Boot® or Grace’s Preprufe® Waterproofing 
System. Visqueen or similar rolled barriers are not a viable waterproofing system. 


c. Coat Embedded Metal - A coating for embedded steel and iron could be an epoxy 
coating applied to the metal. Purple fusion bonded epoxy (FBE) (ASTM International, 
A934-07) intended for prefabricated reinforcing steel reinforcing steel is suitable. The 
green flexible FBE (ASTM International, A775-07b) is not recommended. 


d. Cathodic Protection - Cathodic protection is most practical for pipelines and must be 
designed for each application. The amount of cathodic protection current needed can be 
minimized by coating the steel or iron. 


All Pipe 


1. On all pipes, appurtenances, and fittings not protected by cathodic protection or encased 
in concrete, coat pipe specials 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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CLOSURE 


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, 
HDR ENGINEERING, INC. 


  


Ian Budner Brien L. Clark, P.E. 
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www.hdrinc.com/schiff 
Corrosion Control and Condition Assessment (C3A) Department 


Sample ID
B-01


@ 7.5'-8.5'
B-03


@ 9.5'-10.5'
B-04


@ 13.5'-14.5'
B-05


@ 13.5'-14.5'
B-06


@ 5.5'-6.5'


Resistivity Units
as-received ohm-cm 24,400 26,800 6,800 8,000 120,000
saturated ohm-cm 5,200 8,000 4,000 5,200 13,200


pH 7.7 8.1 8.1 8.2 8.4


Electrical
Conductivity mS/cm 0.07 0.06 0.09 0.09 0.04


Chemical Analyses
Cations
calcium Ca2+ mg/kg 78 69 90 82 52


Table 1 - Laboratory Tests on Soil Samples


San Jacinto MDP Storm Drain
HDR|Schiff #12-0572SCS


5-Jul-12


Inland Foundation Engineering, Inc.


calcium  Ca mg/kg 78 69 90 82 52
magnesium Mg2+ mg/kg 6.4 7.8 12 10 5.5
sodium Na1+ mg/kg 18 26 30 33 8.7
potassium K1+ mg/kg 12 12 14 18 9.3
Anions
carbonate CO3


2- mg/kg 6.0 24 6.0 9.0 12
bicarbonate HCO3


1- mg/kg 140 121 194 197 92
fluoride F1- mg/kg 1.6 3.8 6.3 8.8 1.7
chloride Cl1- mg/kg 2.6 1.6 6.2 2.1 ND
sulfate SO4


2- mg/kg 27 15 20 11 1.8
phosphate PO4


3- mg/kg 1.3 ND 1.1 1.1 0.8


Other Tests
ammonium NH4


1+ mg/kg ND ND ND ND ND
nitrate NO3


1- mg/kg 28 5.9 4.5 ND 1.3
sulfide S2- qual na na na na na
Redox mV na na na 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


431 West Baseline Road · Claremont, CA 91711
Phone: 909.626.0967 · Fax: 909.626.3316 Page A1 







www.hdrinc.com/schiff 
Corrosion Control and Condition Assessment (C3A) Department 


Table 1 - Laboratory Tests on Soil Samples


San Jacinto MDP Storm Drain
HDR|Schiff #12-0572SCS


5-Jul-12


Inland Foundation Engineering, Inc.


Sample ID
B-08


@ 9.5'-10.5'
B-09


@ 13.5'-14.5'
B-10


@ 6.5'-7.5'
B-11


@ 2.5'-3.5'
B-12


@ 2.5'-3.5'


Resistivity Units
as-received ohm-cm 12,000 5,600 2,680 22,000 224,000
saturated ohm-cm 4,400 2,280 300 1,760 7,600


pH 8.2 8.1 8.6 8.5 8.6


Electrical
Conductivity mS/cm 0.10 0.14 1.84 0.27 0.07


Chemical Analyses
Cations
calcium Ca2+ mg/kg 69 206 25 132 49calcium  Ca mg/kg 69 206 25 132 49
magnesium Mg2+ mg/kg 8.7 12 11 9.1 7.6
sodium Na1+ mg/kg 59 95 2,151 295 37
potassium K1+ mg/kg 16 12 15 6.9 12
Anions
carbonate CO3


2- mg/kg 12 33 168 159 21
bicarbonate HCO3


1- mg/kg 192 462 181 364 124
fluoride F1- mg/kg 6.5 16 48 11 2.9
chloride Cl1- mg/kg 11 7.5 661 52 1.0
sulfate SO4


2- mg/kg 16 40 2,166 121 13
phosphate PO4


3- mg/kg 2.4 0.9 ND ND 1.1


Other Tests
ammonium NH4


1+ mg/kg ND ND ND ND ND
nitrate NO3


1- mg/kg 2.4 33 108 1.8 1.7
sulfide S2- qual na na na na na
Redox mV na na na 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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Phone: 909.626.0967 · Fax: 909.626.3316 Page A2 
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INLAND FOUNDATION ENGINEERING, INC. 
Consulting Geotechnical Engineers 


1310 South Santa Fe Avenue 
San Jacinto, California  92583 


(951) 654-1555 
FAX (951) 654-0551 


 
October 9, 2012 
Project No. R206-014 
 
Attention:  Kyle Gallup, P.E., Senior Civil Engineer 
RIVERSIDE COUNTY FLOOD CONTROL AND  
WATER CONSERVATION DISTRICT   
1995 Market Street 
Riverside, California  92501 
   
Re: Estimate of Holocene Alluvial Depth 


San Jacinto MDP Line C, Stage 2, Line C-4, Stage 1, Line C-5,  
and Line B Storm Drain [Project No. 4-0-00124] 


 
Dear Mr. Gallup: 
 
At your request, we have conducted a review of previous geologic studies our firm has 
conducted to provide an estimate of the depth to the Holocene-Pleistocene age contact 
in the vicinity of the referenced storm drain project.   
 
Our firm conducted a Geologic/Fault Evaluation for a property adjacent/along a portion 
of the project alignment in 2004.  This study was conducted on a property located west 
of and adjacent to Santa Fe Street and north of the extension of Midway Avenue.   Four 
exploratory trenches were excavated to an average depth of around 15±-feet.  The 
trenches revealed that the entire ground surface (12±-inches) was disturbed by 
discing/plowing over the years.  Beneath the disturbed surficial sediments are 
unconsolidated Holocene age alluvial deposits comprised of interbedded fine- to 
coarse-grained sands and silty sands, fine-grained sands, and fine-medium grained silty 
sands, that are relatively flat-lying.  Occasional stream channel incisions were observed 
locally within the trench exposures.  Although some of the individual lithologic layers 
were massive in appearance and other well-bedded, the sediments were stratified 
overall in a generally horizontal orientation. 
 
As mapped by Dibblee (2003), the site of the 2004 fault study and the proposed storm 
drain alignment is site is shown to be underlain by Holocene age alluvial sediments.  
Our observations of the diagnostic morphologic characteristics indicated that the 
sediments encountered during the 2004 fault study are Holocene in age.  In addition, 
our firm’s subconsultant geologist performed a fault investigation less than 1,000 feet to 
the south in 2003, wherein detrital carbon was collected within a fine-grained silt lens at  









		Consulting Geotechnical Engineers

		1310 South Santa Fe Avenue

		San Jacinto, California  92583

		FAX (951) 654-0551

		October 9, 2012
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TO STA 46+00.


STD M818 ALONG ROAD R/W FROM STA 37+56.67


INSTALL 3 STRANDED BARBED WIRE FENCE PER


PAINT WHITE STRIPING PER DETAILS ON SHEET XX.


REMOVE AND REPLACE STOP SIGN.


AND GRADE TO DRAIN.


CONSTRUCT CONCRETE APRON PER DETAIL ON SHEET XX


LINE C-4 DETAILS ON SHEET 23.


D=30". SEE PROFILE ON SHEET 25.


CONSTRUCT JS NO. 3 CASE 3 PER STD JS228.


SEE PROFILE ON SHEET 25.


V=4’, W=4.5’, & A=4.5’. 3.87LF-30" RCP CLASS IV. 


CONSTRUCT DROP INLET WITH FOUR OPENINGS PER STD CB110.


CONSTRUCT MANHOLE NO. 3 PER STD MH253.


CONSTRUCT HMA BERM PER DETAILS ON SHEET XX.


ABANDONED 20" WATER LINE.


REMOVE AND PLUG INTERFERING PORTION OF EXISTING


CONSTRUCT JS NO.1 PER STD JS226. SEE DETAIL ON SHEET 23.


CALTRANS STD D80, PLAN, PROFILE, AND DETAIL.


CONSTRUCT 14’X6’ REINFORCED CONCRETE BOX PER
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BY ENGINEER.


BACKFILL TO DRAIN FLOWS ONTO STREET AS DIRECTED


TO STA 46+00.


STD M818 ALONG ROAD R/W FROM STA 37+56.67


INSTALL 3 STRANDED BARBED WIRE FENCE PER


DETAILS ON SHEET XX.


CONSTRUCT 6" HMA CURB AND CURB TRANSITION PER 


D=18". SEE PROFILE ON SHEET 25.


CONSTRUCT JS NO. 3 CASE 3 PER STD JS228.


CONSTRUCT MANHOLE NO. 3 PER STD MH253.


SEE DETAILS ON SHEET XX.


REMOVE AND REPLACE INTERFERING PORTIONS OF HMA BERM.


REMOVE AND DISPOSE EXISTING FENCE/DELINEATORS.


W=21’. 9.45LF-18" RCP CLASS IV. SEE PROFILE ON SHEET 25.


CONSTRUCT CATCH BASIN NO.1  PER STD CB100. V=3.5’ &


CALTRANS STD D80 PLAN, PROFILE, AND DETAIL.
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BY ENGINEER.


BACKFILL TO DRAIN FLOWS ONTO STREET AS DIRECTED


TO STA 46+00.


STD M818 ALONG ROAD R/W FROM STA 37+56.67


INSTALL 3 STRANDED BARBED WIRE FENCE PER


SEE DETAILS ON SHEET XX.


REMOVE AND REPLACE INTERFERING PORTIONS OF HMA BERM.


REMOVE AND DISPOSE EXISTING FENCE/DELINEATORS.


PROTECT IN-PLACE EXISTING GUY-WIRE.


CONSTRUCT CONCRETE REINFORCED PIPE WITH D=96".


CALTRANS STD D80 PLAN, PROFILE, AND DETAIL.


CONSTRUCT 14’X6’ REINFORCED CONCRETE BOX PER


STD TS301.


CONSTRUCT TRANSITION STRUCTURE NO.1 PER
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10 DETAILS ON SHEET XX.


CONSTRUCT 6" HMA CURB AND CURB TRANSITION PER


BY ENGINEER.


BACKFILL TO DRAIN FLOWS ONTO STREET AS DIRECTED


CONSTRUCT REINFORCED CONCRETE PIPE WITH D=96".


CONSTRUCT MANHOLE NO. 2 PER STD MH252.


BY ENGINEER.


BACKFILL TO DRAIN FLOWS ONTO STREET AS DIRECTED


REMOVE AND DISPOSE EXISTING CULVERT.


HMA BERM. SEE DETAILS ON SHEET XX.


REMOVE AND REPLACE INTERFERING PORTIONS OF 


PROTECT IN-PLACE EXISTING POWER POLE.


SEE PROFILE ON SHEET 25.


V=3’ & W=14’. 9.44LF-18" RCP CLASS IV. 


CONSTRUCT CATCH BASIN NO.1  PER STD CB100. 


D=18". SEE PROFILE ON SHEET 25.
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CONSTRUCT JS NO. 4 PER STD JS229. A=82° 44’ 38.42"


PROTECT IN-PLACE EXISTING 18" SEWER.


REMOVE AND DISPOSE EXISTING CATCH BASIN.
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SEE PROFILE ON SHEET XX.


CONSTRUCT JS NO. 4 PER STD JS229. EL. S=1592.11, D=18".


SEE PROFILE ON SHEET XX.


CONSTRUCT JS NO. 4 PER STD JS229. EL. S=1592.37, D=18".


4LF-24" RCP CLASS IV.


CONSTRUCT JS NO. 4 PER STD JS229. EL.S=1589.52, S=0.0100 


REMOVE AND DISPOSE EXISTING TREES.


17.93LF-24" RCP CLASS IV. SEE PROFILE ON SHEET 27.


CONSTRUCT CATCH BASIN NO. 4 PER STD CB101. V=6.5’ & W=13.29’


PROTECT IN-PLACE EXISTING 8" SEWER.


GRADE APPROACH CHANNEL PER DETAILS ON SHEET 32.


CONSTRUCT INLET STRUCTURE PER DETAILS ON SHEET 24.


SEE PROFILE ON SHEET XX.


CONSTRUCT MANHOLE NO. 2 PER STD 252. EL. S=1592.11, 8LF-24" RCP 2000D.


CLSM BACKFILL FROM STA 69+50 TO STA 70+51 WITHIN BACKFILL PAYLINES.


CONSTRUCT CONCRETE BULKHEAD PER STD. 816.


PROTECT IN-PLACE EXISTING 2" GAS LINE.


THE CURB & GUTTER TO SOUTHERLY PIPE EXCAVATION PAYLINE.


STD C-213. REPLACE TO MATCH EXICTING LINE AND GRADES FROM


REMOVE AND REPLACE EXISTING CROSS-GUTTER PER CITY OF HEMET


FILL AND GRADE TO DRAIN TO STREET PER DETAIL ON SHEET XY.


PROTECT IN-PLACE EXISTING FIRE HYDRANT AND CORRESPONDING WATER LINES.


13.9LF-18" RCP CLASS IV. SEE PROFILE ON SHEET 27.


CONSTRUCT CATCH BASIN NO.4  PER STD CB101. V=4’ & W=13.29’.


13.34LF-18"RCP CLASS IV. SEE PROFILE ON SHEET 27.


CONSTRUCT CATCH BASIN NO.4  PER STD CB101. V=4’ & W=13.29’.


12.9LF-24"RCP CLASS IV. SEE PROFILE ON SHEET 27.


CONSTRUCT CATCH BASIN NO.4  PER STD CB101. V=7.5’ & W=13.29’.


PROFILE ON SHEET 28 & 29.


CONSTRUCT JS NO. 2 PER STD JS227. A=80°, EL. S=1590.83, D=36". SEE


CONSTRUCT JS NO. 4 PER STD JS229. D=24" SEE PROFILE ON SHEET 27.


CONSTRUCT REINFORCED CONCRETE PIPE WITH D=84".
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JOIN CATCH BASIN WITH EXISTING CURB.


OF EXISTING ABANDONED WATER LINE.


REMOVE AND PLUG INTERFERING PORTIONS


DETAIL ON SHEET XX.


CONSTRUCT 6’X6’X6" CONCRETE PAD PER


CONSTRUCT MANHOLE NO. 2 PER MH252.


PROTECT IN-PLACE EXISTING POWER POLE.


CB100.  V=7’  & W=28’. SEE PROFILE ON SHEET 30.


CONSTRUCT CATCH BASIN NO.1  PER STD


SEE PROFILE ON SHEET 30.


V=7.75’  & W=21’. 43.1LF-24" RCP CLASS IV.


CONSTRUCT CATCH BASIN NO.1  PER STD CB100.


WITH D = 48".


CONSTRUCT REINFORCED CONCRETE PIPE
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SEE PROFILE ON SHEET XX.


CONSTRUCT JS NO. 4 PER STD JS229. D=24" 


SEE PROFILE ON SHEET 29.


V=4’ & W=14’. 16.94LF-18" RCP CLASS IV.


CONSTRUCT CATCH BASIN NO.1  PER STD CB100.


SEE PROFILE ON SHEET 29.


V=7’ & W=21’. 27.57LF-18" RCP CLASS IV.


CONSTRUCT CATCH BASIN NO.1  PER STD CB100.


REMOVE AND DISPOSE EXISTING ROCK.


˝ =54" 4LF-24" RCP CLASS IV, S=0.1697.


CONSTRUCT MH NO. 4 PER STD MH254.  Ì =


SEE PROFILE ON SHEET 29.


V=6’,  & W=28’. 27.18LF-24" RCP CLASS IV.


CONSTRUCT CATCH BASIN NO.1  PER STD CB100.  


SEE PROFILE ON SHEET 29.


V=4.25’ & W=28’. 16.1LF-18" RCP CLASS IV.


CONSTRUCT CATCH BASIN NO.1  PER STD CB100.


PROFILES ON SHEET 29.


CONSTRUCT JS NO. 4 PER STD JS229. D=18" SEE 


B=54", C=15’, EL. R=1555.127, EL.S=1555.000.


CONSTRUCT JS NO.1  PER STD JS226. A=45°, 


D=54".


CONSTRUCT REINFORCED CONCRETE PIPE WITH 


CONSTRUCT CONCRETE BULK HEAD PER STD. M816.
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