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 Introduction 

This Environmental Impact Report (EIR) evaluates impacts associated with the proposed 2021 Long 
Range Development Plan (proposed 2021 LRDP) for the University of California, Riverside (UCR). This 
EIR has been prepared under the direction of University of California (UC) Board of Regents 
(Regents) pursuant to the requirements of the California Environmental Quality Act (CEQA) (Public 
Resources Code [PRC] Sections 21000 et seq.) and the CEQA Guidelines (Title 14, California Code of 
Regulations, Sections 15000 et seq.).  

1.1 Project Overview 
The following is a synopsis of the project characteristics. For additional information on the proposed 
2021 LRDP, see Section 2, Project Description. 

A long-range development plan (LRDP) is defined by statute (PRC Section 21080.09) as a “physical 
development and land use plan to meet the academic and institutional objectives for a particular 
campus or medical center of public higher education.” UCR last approved an LRDP in 2005 and has 
adopted amendments since then. The original 2005 LRDP planned for a student enrollment of 
25,000 by 2015, which it is close to achieving. UCR has grown to support a student population of 
nearly 24,000 students and approximately 4,700 faculty and staff. 

The number of students applying to UCR generally increased between 2010 and 2019. Freshman 
applications increased by approximately 87 percent (from 26,480 students to 49,516 students) and 
transfer student applications increased by approximately 97 percent (from 6,372 students to 12,543 
students). UCR identified an enrollment-planning target of approximately 35,000 Fall quarter 
headcount by the academic year 2035/2036. The proposed 2021 LRDP provides a framework for 
managing future campus growth and needs.  

The proposed 2021 LRDP is intended to guide development on the main UCR campus for the next 15 
years. Development under the proposed 2021 LRDP is designed to accommodate a total projected 
enrollment of approximately 35,000 students (Fall quarter headcount) by the academic year 
2035/2036. The proposed 2021 LRDP would guide long-range land use development, open space 
preservation and improvements, multi-modal mobility planning, and infrastructure sustainability 
and resiliency efforts. Through gradual phased development, the goal of the proposed 2021 LRDP is 
to accommodate the enrollment growth and meet program needs in an efficient and sustainable 
manner. 

To accommodate the anticipated increase of approximately 11,078 students (7,419 undergraduate 
and 3,659 graduate) and 2,806 faculty and staff by academic year 2035/2036, the proposed 2021 
LRDP proposes a net increase in development of approximately 3.7 million assignable square feet 
(asf) (approximately 5.5 million gross square feet (gsf)) of additional academic buildings, support 
facilities, and student housing. The proposed 2021 LRDP would provide on-campus or campus-
controlled student housing for approximately 40 percent of eligible students (or approximately 68 
percent of the increase in student population), equal to approximately 7,489 new on-campus beds. 
The proposed 2021 LRDP proposes the following land use designations: Academics & Research, 
Campus Support, Land-based Research, Open Space Reserve, Recreation & Athletics, Student 
Neighborhood, Agricultural/Campus Research, UCR Botanic Gardens, Canyon Crest Gateway, and 
University Avenue Gateway. 
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Most of East Campus features very gently rolling topography with multi-story buildings and a dense, 
mature urban landscape that includes shrubbery, grassy areas, pedestrian paths, and hardscaping. 
From within East Campus, the multi-story buildings are situated around the central open spaces on 
campus. At the edges, the campus built environment opens to larger views that vary based on 
heights and orientations of adjacent development. From flat expanses such as parking lots, nearby 
mountains and hills form the main visual context but do not form expansive views for the most part. 
As pictured in Figure 4.1-1, a network of two-lane roads surrounding and traversing East Campus 
connects with the larger city grid, leading to residential areas to the north and east, on-campus 
open space on the south, and downtown Riverside to the west. Figure 4.1-4 through Figure 4.1-32 
offer viewpoints from within the campus and from adjacent neighborhoods toward the campus. 

Figure 4.1-4 View of Landscaped Buffer between Parking Structure 1 and Valencia Hill 
Drive, North of Big Springs Road, Campus on Left, Residential Neighborhood on Right 

 
Source: Google Earth 2021 
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Figure 4.1-32 Picnic Hill Naturalistic Open Space Looking East 

 
Source: Google Earth 2020 

Pedestrian malls are the signature formal open space type on the UCR campus. The Academic 
Center of East Campus features a series of iconic linear grassy malls and pedestrian pathways, 
flanked by large, mature trees. Courtyards and plazas are located throughout campus, typically 
shaded by trees and sometimes with grass and ornamental landscaping. Some courtyards and plazas 
have interactive gathering areas, dining terraces, outdoor classrooms and amphitheaters, small 
informal lawn areas, and thematic gardens (UCR 2019). The plaza outside the HUB, for example, 
contains a paved outdoor dining area and a lawn for casual sitting and relaxation, with ornamental 
trees and plants (refer back to Figure 4.1-24). 

Structural landscaped spaces are areas between and adjacent to buildings. There are a variety of 
landscaped spaces on the UCR campus, and typically include trees, shrubs, and groundcover such as 
grass or low-lying shrub. Streets are typically lined with trees from shady evergreens to palms. Trees 
and landscaping are also found along bicycle and pedestrian pathways and in parking areas, which 
typically have shade trees lining the edges in row planters. 

Public Views 
Off-campus viewpoints consist of publicly available vantage points looking towards campus from 
various directions. Public views are those visible from major roadways, parks and recreation areas, 
and publicly accessible open space areas. Views of East Campus and portions of West Campus may 
be available from the very highest points in Sycamore Canyon Wilderness Park and accessible from 
the Ameal Moore Nature Center. However, these views would become part of the larger urbanized 
landscape that makes up this part of Inland Southern California. Views of the campus are also 
available from trails on west-facing slopes in the Box Springs Mountains and Sycamore Highlands 
Park, but similarly they would be at such a distance that they would be part of the urbanized 
landscape. Views of the campus from many streets are obscured by mature trees, topography, and 
existing development. Nonetheless, the following description characterizes the views from 
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Figure 4.3-1 TAC Emissions Sources – Baseline Scenario 
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Figure 4.3-2  New/Relocated TAC Emissions Sources – Future Scenario 
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Air dispersion modeling using the American Meteorological Society/US EPA Regulatory Model 
(AERMOD) and health risk calculations in CARB’s Hotspots Analysis and Reporting Program version 2 
(HARP 2) were used to determined carcinogenic and non-carcinogenic health risks at on-campus and 
off-campus sensitive receptors under the Baseline and Future scenarios. Additional information on 
AERMOD and HARP 2 is available in the user guides linked in the references section below. In total, 
the Programmatic HRA calculated health risk at over 6,300 receptors across campus and 
surrounding neighborhoods to evaluate potential health risk associated with implementation of the 
proposed 2021 LRDP. Receptors located further away from these locations would have reduced 
project related impacts, as concentrations would be further reduced with increasing distance. 

For more detailed discussion of the methodology used to evaluate health risk associated with 
campus operations under the Baseline and Future scenarios, refer to the Programmatic HRA 
(Appendix C).  

Thresholds 

REGIONAL 
Pursuant to CEQA Guidelines Section 15064(h)(3), SCAQMD’s approach for assessing cumulative 
impacts is based on the AQMP forecasts of attainment of ambient air quality standards in 
accordance with the requirements of the federal and State CAAs. If a project’s mass regional 
emissions do not exceed the applicable SCAQMD, then the project’s criteria pollutant emissions 
would not be cumulatively considerable. The SCAQMD recommends quantitative regional 
significance thresholds for temporary construction activities and long-term project operation in the 
SCAB, shown in Table 4.3-4.  

Table 4.3-4  SCAQMD Regional Significance Thresholds 
Construction Thresholds  Operational Thresholds 

75 pounds per day of ROG 
100 pounds per day of NOX 
550 pounds per day of CO 
150 pounds per day of SOX 
150 pounds per day of PM10 
55 pounds per day of PM2.5 

 55 pounds per day of ROG 
55 pounds per day of NOX 
550 pounds per day of CO 
150 pounds per day of SOX 
150 pounds per day of PM10 
55 pounds per day of PM2.5 

ROG = reactive organic gases 

NOx = nitrogen oxides 

CO = carbon monoxide 

SOx = sulfur dioxide 

PM10 = particulate matter 10 micrometers in diameter or less 

PM2.5 = fine particulate matter 2.5 micrometers in diameter or less 

Source: SCAQMD 2015. 

Air districts, such as SCAQMD, base their significance thresholds on the federal and California CAAs. 
The federal and State CAAs regulate emissions of airborne pollutants and have established AAQS for 
the protection of public health. An air quality standard is defined as “the maximum amount of a 
pollutant averaged over a specified period of time that can be present in outdoor air without 
harming public health” (CARB 2019c). Pursuant to Section 109(b) of the federal CAA, the NAAQS 
established at the federal level are designed to be protective of public health with an adequate 
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margin of safety. To derive these standards, the US EPA reviews data from integrated science 
assessments and risk/exposure assessments to determine the ambient pollutant concentrations at 
which human health impacts occur, then reduces these concentrations to establish a margin of 
safety (US EPA 2018). In addition, the State of California has established health-based AAQS for 
these and other pollutants, some of which are more stringent than the federal standards (CARB 
2019d and 2019e). SCAQMD’s thresholds for evaluating VOC, NOX, and CO emissions are consistent 
with the federal CAA de minimis thresholds. The de minimis thresholds are used in the US EPA’s 
general conformity process and are the emission levels at which an activity would not cause or 
contribute to a violation of the NAAQS, worsen an existing violation of the NAAQS, or delay 
attainment of the NAAQS (US EPA 2017). 

LOCAL 
In addition to regional thresholds, the SCAQMD has developed Localized Significance Thresholds 
(LSTs) in response to the Governing Board’s Environmental Justice Enhancement Initiative (1-4). LSTs 
were devised in response to concern regarding exposure of individuals to criteria pollutants in local 
communities and have been developed for NOX, CO, PM10, and PM2.5. LSTs represent the maximum 
emissions from a project that will not cause or contribute to an air quality exceedance of the most 
stringent applicable federal or State ambient air quality standard at the nearest sensitive receptor, 
taking into consideration ambient concentrations in each source receptor area (SRA), distance to 
the sensitive receptor, and project size. LSTs have been developed for emissions within construction 
areas up to 5 acres in size. LSTs only apply to emissions in a fixed stationary location and are not 
applicable to mobile sources, such as cars on a roadway (SCAQMD 2008). Therefore, LSTs are 
applied only to construction emissions for this analysis. The SCAQMD LST methodology states: ”LSTs 
are applicable at the project-specific level and generally are not applicable to regional projects such 
as local General Plans unless specific projects are identified in the General Plans.” Nevertheless, to 
be conservative, this LST analysis has been provided below. 

The SCAQMD provides LST lookup tables for project sites that measure 1, 2, or 5 acres. Overall 
project construction would occur over several hundred acres, and each phase modeled (described 
above under Analysis Methodology) would cover an area that exceeds 5 acres. Therefore, the LST 
analysis conservatively uses 5-acre LSTs. LSTs are provided for receptors at 82 to 1,640 feet from the 
project disturbance boundary to the sensitive receptors. The border of construction activity would 
occur immediately adjacent to nearest on-site sensitive receptors and 55 feet to off-site sensitive 
(single-family residential buildings). According to the SCAQMD’s publication, Final LST Methodology, 
projects with boundaries located closer than 82 feet to the nearest receptor should use the LSTs for 
receptors located at 82 feet. Therefore, the analysis below uses the LST values for 82 feet. In 
addition, the project is in SRA 23 (Metropolitan Riverside County). LSTs for construction in SRA 23 on 
a 5-acre site with a receptor 82 feet away are shown in Table 4.3-5. 
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Table 4.3-5 SCAQMD LSTs for Construction (SRA 23) 

Pollutant 
Allowable Emissions for a 5-acre Site in 

SRA 23 for a Receptor 82 feet Away (lbs/day) 

Gradual conversion of NOX to NO2 270 

CO 1,577 

PM10  13 

PM2.5 8 

SRA = source receptor area 

lbs/day = pounds per day 

NOx/NO2 = nitrogen oxides 

CO = carbon monoxide 

PM10 = particulate matter 10 micrometers in diameter or less 

PM2.5 = fine particulate matter 2.5 micrometers in diameter or less 

Source: SCAQMD 2009. 

HEALTH RISK 
SCAQMD has developed significance thresholds for the emissions of TACs based on health risks 
associated with elevated exposure to such compounds. For carcinogenic compounds, cancer risk is 
assessed in terms of incremental excess cancer risk. A project would result in a potentially 
significant impact if it would generate a Maximum Incremental Cancer Risk of 10 in 1 million or a 
cancer burden of 0.5 excess cancer cases in areas exceeding 1 in 1 million risk. Additionally, non-
carcinogenic health risks are assessed in terms of a Hazard Index. A project would result in a 
potentially significant impact if it would result in a chronic and acute Hazard Index greater than 1.0 
(SCAQMD 2015).  

2021 LRDP Objectives and Policies 
The proposed 2021 LRDP explains that TDM Programs at UCR, such as the highly successful UPASS 
program, will continue to further encourage the use of public transit, ride-sharing, vanpooling, 
cycling, and walking to campus. These programs reduce the demand for parking and vehicle trips to 
campus. TDM programs include multi-pronged efforts such as marketing, incentives, expanded 
vanpool offerings, on- and near campus housing amenities, parking pricing, and more.” The 
proposed 2021 LRDP contains objectives and policies relevant to air quality, including: 

Mobility (M) 

 Objective M1: Reduce future vehicular traffic, parking demand, and GHG emissions, by 
increasing student housing on campus up to 40 percent of the projected enrollment in 2035. 
 Policy: Continue to grow and support on-campus residency by focusing on more affordable 

student housing options, as well as the capacity for returning students (upperclassmen) and 
graduate students. 

 Promote public transit as a convenient and preferred mode of commuting to campus and 
connecting campus residents to the community and regional destinations. 

 Policy: Develop the University Avenue and Canyon Crest Drive Gateway streetscapes to 
support increased use and functional efficiency of the RTA system, improved clarity of drop-
off and pick-up locations for ride-sharing services, reduced conflict, and improved safety for 
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cyclists, pedestrians, and emerging micro-mobility5 solutions in these increasingly busy 
mixed-mode circulation areas. 

 Policy: Improve access to public transit on campus by providing connectivity to access points 
via pathways or shuttles, as well as comfortable waiting facilities, proximate to commuter 
related services, where appropriate. 

 Policy: Advocate and support the development of a Metrolink train platform along Watkins 
Drive adjacent to campus to provide direct access and significantly reduce commute times. 
Consider dedicated vanpools or shuttles to nearby stations in the interim. 

 Objective M2: Invest in infrastructure to increase bicycle use and support other active 
transportation modes to integrate desired routes with the campus’ and City’s circulation 
framework. 
 Policy: Support and facilitate City-led initiatives to extend bikeways to campus from every 

direction, including routes proposed along Canyon Crest Drive, Martin Luther King 
Boulevard, and the Gage Canal.  

 Policy: Develop wayfinding systems to interconnect preferred bicycle routes and invest in 
safe and secure pathways along all bicycle routes. 

 Policy: Provide adequate support amenities to facilitate and encourage the use of bicycles 
and other alternative transportation modes. 

 Policy: Develop a comprehensive improvement plan for Campus Drive to improve function, 
safety, and utility for each mode of travel, as incremental growth occurs. 

 Objective M3: Emphasize safe and pleasing passage for pedestrians and bicycle riders through 
the careful, continued development and integration of the campus’ multi-modal circulation 
framework and its extensions into the immediate community. 
 Policy: Identify and address gaps within the existing non-motorized circulation network, 

both on campus and within the adjacent community.  
 Policy: Implement University policies to improve pedestrian safety and encourage social 

interaction in zones of high pedestrian activity.  

Campus Utility Infrastructure (INF) – Electricity (E) 

 Objective INF E1: Prioritize redundancy and overall reliability in the campus’ power distribution 
network. 
 Policy: Ensure infrastructure services and demands are regularly monitored and expanded 

as needed to meet applicable planned campus development. 
 Objective INF E2: Emphasize high-performance new construction and building retrofits in 

support of the UC Policy on Sustainable Practices and minimize the need to purchase carbon 
offsets. 
 Policy: For mechanical systems in existing facilities, a 30 percent reduction in electrical 

energy use is projected, inclusive of a 30 percent reduction in electrical energy usage in 
existing facilities’ mechanical systems. 

 
5 Micro-mobility is a category of modes of transport that are provided by very light vehicles such as electric scooters, electric skateboards, 
shared bicycles and electric pedal assisted bicycles. The primary condition for inclusion in the category is a gross vehicle weight of less 
than 500 kg.  
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 Policy: Take the fullest possible advantage of RPU’s clean energy plans and the City’s 
“greening of the grid” initiatives. 

 Policy: Achieve a 5 percent improvement in energy performance for new building 
mechanical systems through retro-commissioning. 

 Objective INF E3: Support alternative measures (e.g., alternative fuels, energy sources, 
practices, carbon offsets, etc.) and mixed energy source portfolios in support of green 
sustainability practices. 
 Policy: Continuously explore the potential to use alternative fuels over time as they become 

feasibly available.  
 Policy: Evaluate procurement options for alternative energy while considering long-term 

financial viability for the University. 
 Policy: Incorporate solar panels on the roofs of new construction to the maximum feasible 

extent. 
 Policy: Incorporate solar panels as integral elements of new construction design and 

applicable green building certifications to the maximum feasible extent. 

Campus Utilities Infrastructure (INF) – Natural Gas (NG) 

 Objective INF NG1: Reduce reliance on natural gas in conformance with UC policies. 
 Policy: Future projects shall not employ or expand demand for natural gas as an energy 

source. 
 Policy: Continue to work with RPU and UCOP to reduce current natural gas demand through 

efficiency improvements to the existing system, conversion of steam boilers to electricity as 
they are replaced over time, and, rigorous pursuit of obtaining sources for biogas, or 
renewable energy credit purchases to fully offset GHG emissions in conformance with UC 
policies. 

 Policy: Take the fullest possible advantage of RPU’s clean energy plans, and the City’s 
“greening of the grid” initiatives. 

Campus Utilities Infrastructure (INF) – Potable Water, Wastewater and Irrigation 
(WWI) 

 Objective INF WWI1: Commit to a multi-prong approach to conserving potable water use. 
 Policy: Reduce potable water use in an existing building in the Academic Center by 20 

percent.  
 Policy: Reduce potable water use in student residential buildings by 30 percent. 
 Policy: Reduce potable water use in new facilities by exceeding applicable codes by a 

minimum of 20 percent. 
 Policy: Retrofit existing urinals, toilets, showerheads, and faucets for existing buildings with 

higher water efficiency rated equipment. 

 Objective INF WWI2: Explore options to shift away from potable water use where feasible. 
 Policy: Design new building irrigation and efficient toilet flushing systems for use with future 

non-potable water sources. 
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 Policy: Achieve a further 20 percent reduction of potable water use for irrigation by 
extending Gage Canal water to also irrigate the UCR Botanic Gardens and reducing turf on 
campus and replacing with lower water use landscaping. 

Campus Sustainability (CS) 
 Objective CS1: Continue to build on this commitment to environmental stewardship to account 

for the impacts of development and expansion of campus infrastructure. Major planning and 
policy issues of the University will be subject to include the following: 
 Policy: Carbon Neutrality Initiative: Carbon Neutral by 2025 – Climate neutrality from Scope 

1 & Scope 2 sources by 2025. 
 Policy: Climate neutrality from specific Scope 3 sources by 2050 or sooner - At a minimum, 

meet the UC intermediate goal in pursuit of climate neutrality (see AB 32) and California 
Global Warming Solutions Act of 2006: emission limit (SB 32).  

 Policy: Energy Efficiency: UC Annual 2 percent Energy Use Intensity (EUI) Reduction Policy 
(Energy Efficiency) – Each location will implement energy efficiency actions in buildings and 
infrastructure systems to reduce the location’s energy use intensity by an average of at least 
2 percent annually. 

 Policy: On-Campus Renewable Electricity – Campuses and health locations will install 
additional on-site renewable electricity supplies and energy storage systems whenever cost-
effective and/or supportive of the location’s Climate Action Plan or other goals. 

 Policy: Off-Campus Clean Electricity: 100 percent Renewable Electricity by 2025 – By 2025, 
each campus and health location will obtain 100 percent clean electricity.  

 Policy: On-Campus Combustion – By 2025, at least 40 percent of the natural gas combusted 
on-site at each campus and health location will be biogas. 

Impact Analysis 

Impact AQ-1 CONFLICT WITH OR OBSTRUCT IMPLEMENTATION OF AN APPLICABLE AIR QUALITY 
PLAN. 
IMPLEMENTATION OF THE PROPOSED 2021 LRDP WOULD NOT GENERATE POPULATION, HOUSING, OR 
EMPLOYMENT GROWTH EXCEEDING FORECASTS IN THE 2016 AQMP. THEREFORE, IMPACTS WOULD BE LESS 
THAN SIGNIFICANT.  

A project may be inconsistent with the AQMP if it would generate population, housing, or 
employment growth exceeding forecasts used in the development of the AQMP. The 2016 AQMP, 
the most recent AQMP adopted by the SCAQMD, incorporates local city general plans and SCAG’s 
2016 Regional Transportation Plan/Sustainable Communities Strategy (RTP/SCS) socioeconomic 
forecast projections of regional population, housing, and employment growth. 

Pursuant to Section 4.12, Population and Housing, the proposed 2021 LRDP would incrementally 
accommodate an additional 7,419 undergraduate students and 3,659 graduate students plus 2,806 
faculty and staff, resulting in a net increase to the campus population of approximately 13,884 
people by the 2035 horizon year. The net increase of 13,884 people by academic year 2035/2036 is 
within the total regional population projections for 2035 of 356,839 net increase in regional 
population. It can be assumed logically that many students, faculty, and staff would be from the 
region. In fact, according to available zip code information for UCR students, faculty, and staff, 
approximately 85 percent of the campus population currently resides in a “reasonable” commute 
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radius (approximately 1 hour each way). It is reasonable to assume that these trends will continue 
and that much of the campus population projected in the proposed 2021 LRDP will have already 
been accounted for in existing and/or projected population growth in the Inland Southern California 
region. 

As discussed in Section 4.12, Population and Housing, the proposed 2021 LRDP assumes 
approximately 6,395 new students and faculty/staff would require non-UCR-affiliated, off-campus 
housing between the baseline (2018/2019) and buildout (2035/2036) years (13,884 net increase to 
the campus population – 7,489 new on-campus beds). Using a conservative estimate of even 
population growth each year assuming no students currently reside in the region, approximately 
376 new residents6 (6,395 students/17 years) could require non-UCR-affiliated, off-campus housing 
in the region year over year.  

The net increase of 6,395 housing units by academic year 2035/2036 represents approximately 5.6 
percent of the net increase of total regional housing projections for 2035 (6,395 net increase in off-
campus housing units/113,401 net increase in regional housing units). Furthermore, if the vacancy 
rate for the region remains in line with 2020 at 4.8 percent, then approximately 37,080 available 
housing units would be available in the region in 2035. Therefore, the new campus population 
residing in non-UCR-affiliated housing could be absorbed into the already assumed future housing 
stock.  

The employment growth forecasts in SCAG’s 2016 RTP/SCS for Riverside estimate that the total 
number of jobs would increase from 145,400 to 188,700 in 2040, an increase of 43,300 jobs. The 
increase in employment anticipated from the proposed 2021 LRDP of 2,806 would be within SCAG’s 
project 2040 employment increase of jobs from 2020, and the project would not exceed regional 
employment projections. 

In support of SCAG’s overall goals in the 2016 RTP/SCS, the project would increase student housing 
opportunities on campus by approximately 7,489 beds, which would house approximately 68 
percent of the increase in total student population. The proposed 2021 LRDP therefore also would 
further the underlying goals of the AQMP by providing significantly more on-campus housing 
through proposed 2021 LRDP Objective M1, which would provide VMT and air quality emission 
benefits. The project is consistent with SCAG’s growth projections and land use policies, including 
the policies of focusing growth and development within urban areas, encouraging infill 
development, and re-using previously developed urban land. UCR implements, and would continue 
to implement pursuant through the LRDP, numerous programs and policies to improve air quality in 
the region, including TDM measures that would reduce vehicle trips and minimizing energy use 
through project design and through proposed 2021 LRDP Objectives M1 through M3.  

As implementation of the proposed 2021 LRDP would not generate population, housing, or 
employment growth exceeding forecasts in the 2016 AQMP, impacts would be less than significant. 

Mitigation Measures 
Mitigation measures are not required. 

Significance After Mitigation 
Impacts would be less than significant without mitigation.  

 
6 This number is reduced to approximately 57 new residents when accounting for the 85 percent campus draw from the existing regional 
population.  
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Impact AQ-2 CONSTRUCTION AND OPERATION-GENERATED EMISSIONS OF CRITERIA AIR 
POLLUTANTS AND PRECURSORS. 

CONSTRUCTION OF THE PROPOSED 2021 LRDP WOULD GENERATE ROG AND NOX IN QUANTITIES THAT 
EXCEED SCAQMD SIGNIFICANCE THRESHOLDS. OPERATION WOULD EXCEED SCAQMD THRESHOLDS FOR 
ROG, NOX, AND PM10. FOLLOWING MITIGATION, THIS IMPACT WOULD BE SIGNIFICANT AND UNAVOIDABLE.  

Construction  
As discussed in Section 2, Project Description, buildout under the proposed 2021 LRDP would 
include construction activities, including demolition, grading, construction worker travel to and from 
the LRDP Plan Area, delivery and hauling of construction supplies and debris to and from campus, 
and fuel combustion by on-site construction equipment, which would generate emissions. 
Table 4.3-6 summarizes the estimated maximum daily emissions of pollutants associated with 
construction emissions from buildout of the proposed 2021 LRDP. Additional details regarding this 
modeling are provided above in Section 4.3.3 under "Analysis Methodology" and Appendix C. 

Table 4.3-6 Construction Emissions 
 Maximum Emissions (lbs/day) 

 ROG NOx CO SO2 PM10 PM2.5 

2022 Scenario       

Construction Year 2022 260 108 52 <1 12 5 

2023-2035 Scenario             

Construction Year 2023 – 2035  136 49 41 <1 9 5 

Maximum Emissions 260 108 52 <1 12 5 

SCAQMD Regional Thresholds 75 100 550 150 150 55 

Threshold Exceeded? Yes Yes No No No No 

Maximum On-site Emissions N/A 21 31  N/A 9 5 

SCAQMD Localized Significance 
Thresholds (LSTs) N/A 270 1,577 N/A 13 8 

Threshold Exceeded? N/A No No N/A No No 

Notes: See Appendix C for modeling results. Some numbers may not add up precisely due to rounding considerations. Maximum 
on-site emissions are the highest emissions that would occur on the project site from on-site sources, such as heavy construction 
equipment and architectural coatings, and excludes off-site emissions from sources such as construction worker vehicle trips and haul 
truck trips. These numbers do not include any mitigation measures. Compliance with SCAQMD Rule 403 has been accounted for with 
watering twice (or soil stabilizers) per day for fugitive dust control. 

As shown in Table 4.3-6, the year with the maximum daily emissions for ROG, NOX, CO, SO2, PM10, 
and PM2.5 is under the 2022 scenario. CO, SO2, PM10, and PM2.5 emissions would not exceed 
SCAQMD regional thresholds or LSTs under either the 2022 scenario or 2023-2035 scenario. NOX 
emissions would not exceed the SCAQMD regional threshold from 2023 to 2035; however, ROG 
emissions would. In addition, under the 2022 scenario, ROG and NOX emissions would exceed the 
SCAQMD regional threshold for ROG and NOX emissions. This exceedance is due to the conservative 
assumption that the highest year of LRDP construction would occur within a single year, which 
results in a large amount of soil import and export assumed for 2022 that leads to a large number of 
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hauling trips, and results in a large amount of painting which increases ROG emissions. Therefore, 
impacts from ROG and NOX emissions would be significant.  

As discussed in Section 4.3.1, ROG and NOx are precursor chemicals which can form O3 in the 
atmosphere. Health effects of O3 include respiratory and eye irritation and possible changes in lung 
functions, including constriction of the airways resulting in shortness of breath. Groups most 
sensitive to O3 include children, the elderly, people with respiratory disorders, and people who 
exercise strenuously outdoors. O3 can also aggravate existing respiratory diseases such as asthma, 
bronchitis, and emphysema. Aside from its contribution to O3 formation, NO2 can increase the risk 
of acute and chronic respiratory disease, is an irritant, and can reduce visibility. 

Operational 
As discussed in Section 2, Project Description, buildout under the proposed 2021 LRDP would result 
in long-term air pollutant emissions over the course of operations. Emissions include energy 
sources, area sources, and mobile emissions. Emissions from energy use that generate criteria 
pollutant emissions include natural gas use. Area sources include space and water heating, 
consumer products, landscape maintenance, and architectural coating. Mobile source emissions are 
generated by the increase in vehicle trips to and from the project site associated with operation of 
onsite development. Table 4.3-7 summarizes the operational emissions by emission source (area, 
energy, and mobile) attributed to the proposed 2021 LRDP. Additional details regarding this 
modeling are provided above in Section 4.3.3 under "Analysis Methodology" and Appendix C. 

Table 4.3-7 Project Operational Emissions 
 Maximum Daily Emissions (lbs/day) 

Emission Source ROG NOX CO SO2 PM10 PM2.5 

Area 126 2 205 <1 1 1 

Energy 2 17 11 <1 1 1 

Mobile  21 124 275 2 156 42 

Project Emissions 149 144 491 2 159 45 

SCAQMD Regional Thresholds 55 55 550 150 150 55 

Threshold Exceeded? Yes Yes No No Yes No 

Notes: See Appendix C for modeling results. Some numbers may not add up precisely due to rounding considerations. These results do 
not include mitigation measures.  

The proposed 2021 LRDP would house approximately 68 percent of the increase in total student 
population on campus which would also provide regional VMT and air quality emission benefits. 
Development under the proposed 2021 LRDP would also incorporate an existing TDM Plan 
discussed in Section 4.3.2 that would include measures to reduce vehicle trips. This TDM Plan 
includes multi-pronged efforts such as marketing, incentives, expanded vanpool offerings, on- and 
near-campus housing amenities, parking pricing, and more. This Plan also encourages students to 
use designated bike paths to commute to and travel within the campus. Registered bicyclists or 
walkers are eligible to receive a complimentary bicycle parking allotment and are eligible to utilize 
the day-use locker and shower facilities at the SRC without charge. UCR has also encouraged ride-
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sharing services, and the average vehicle ridership has increased from approximately 1.36 to 1.57 
occupants per vehicle over the last 15 years. This would have the effect of reducing operational NOX, 

PM10, and PM2.5 emissions. The proposed 2021 LRDP, through Objectives M1 through M3, further 
encourages the reduction of vehicular traffic and investing in infrastructure on campus to encourage 
alternative modes of transportation.  

However, at this stage of planning, specifics on the TDM Plan that would be quantifiable in the 
modeling were not available. In addition, the operational air quality analysis assumes a worst-case 
scenario in estimating vehicular emissions associated with the proposed 2021 LRDP, as it assumes 
that all project vehicular trips are new trips to the region that would result in new additional mobile 
emissions. However, it is important to note that it is highly unlikely that those vehicular trips would 
be entirely additive to the traffic in the region. Many of the students and faculty that are a part of 
the campus growth live in the SCAQMD and undertake vehicle trips that already contribute to the 
NOX, PM10, and PM2.5 emissions of the area. As discussed under Impact AQ-1, 85 percent of the 
campus population currently resides within a “reasonable” commute radius (approximately 1 hour 
each way). In addition, the construction of new student housing on campus would allow for more 
students to live on campus instead of commuting, and the proposed 2021 LRDP for some persons 
would thereby have a positive effect on reducing their VMT and therefore a reduction in their NOX, 

PM10, and PM2.5 emissions. The quantitative analysis is considered conservative, because the 
beneficial effects of this displaced growth were not considered. 

The campus is well served by public transportation systems, including buses, providing alternative 
transportation options for students, employees, and visitors going to and from campus. As discussed 
in Section 4.15, Transportation, the existing UCR campus produces a lower VMT per Service 
Population. This is likely due to the reduction in trip and trip lengths associated with students who 
live on campus and the UCR community’s use of available transit services used to access the 
campus.  

Table 4.3-7 summarizes the operational emissions by emission source (area, energy, and mobile) 
attributed to the proposed 2021 LRDP. The emissions generated by operation of the campus would 
not exceed SCAQMD regional thresholds for criteria pollutants for CO, SO2, and PM2.5. However, 
operational emissions would exceed the SCAQMD regional thresholds for ROG, NOX, and PM10. Most 
ROG emissions are associated with area emissions from consumer product use. The majority of NOX 
and PM10 emissions are from vehicle trips associated with the project.  

As such, impacts for ROG, NOX, and PM10 would be significant. 

As discussed in Section 4.3.1, ROG and NOx are precursor chemicals which can form O3 in the 
atmosphere. Health effects of O3 include respiratory and eye irritation and possible changes in lung 
functions, including constriction of the airways resulting in shortness of breath. Groups most 
sensitive to O3 include children, the elderly, people with respiratory disorders, and people who 
exercise strenuously outdoors. O3 can also aggravate existing respiratory diseases such as asthma, 
bronchitis, and emphysema. Aside from its contribution to O3 formation, NO2 can increase the risk 
of acute and chronic respiratory disease, is an irritant, and can reduce visibility. 

Acute and chronic health effects associated with high particulate levels (PM10) include the 
aggravation of chronic respiratory diseases, heart and lung disease, and coughing, bronchitis and 
respiratory illnesses in children. Recent mortality studies have shown an association between 
morbidity and mortality and daily concentrations of PM in the air. Ultrafine particles are particles 
that are 0.1 micron or less in diameter. These particles have the potential to be more easily inhaled 
and can be deposited deeper into the lungs. Because of their size, they can rapidly penetrate into 
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lung tissue and other organs in the body. Ultrafine particles are associated with death from heart 
disease caused by blocked arteries. The Health Risk Assessment under Impact AQ-3 includes 
consideration of PM, which is a subset of TACs. 

Mitigation Measures 
See Mitigation Measure MM GHG-1 in Section 4.8, Greenhouse Gas Emissions.  

Significance After Mitigation 
NOX and PM emissions during operation are primarily generated from mobile trips (e.g., students 
and faculty/staff commuting). Implementation of Mitigation Measure MM GHG-1 is proposed to 
reduce the project’s GHG emissions impacts, as described in Section 4.8. Parts of this measure 
would have an effect of reducing criteria pollutant emissions from mobile trips. For example, 
Measure FL1 would replace fleet vehicles with electric vehicles or low-emission alternative vehicles 
that would lower operational NOX and PM mobile. Measure EN1 in Mitigation Measure MM GHG-1, 
which would provide 100 percent electrification of new campus buildings, would have the effect of 
reducing natural gas emissions on campus (and thus area emissions during operation). In addition, 
Measures TR2 through TR4 would reduce VMT and therefore NOX and PM mobile emissions from 
operation. While the TDM plan, the proposed 2021 LRDP Objectives M1 through M3, and Mitigation 
Measure MM GHG-1 would reduce campus VMT and campus vehicle fleet emissions associated 
with the project, some of these measures are not quantifiable, and due to the amount of 
development associated with the LRDP, NOX and PM, emissions would still exceed the SCAQMD NOX 
and PM threshold during operation.  

Project ROG emissions exceed the SCAQMD threshold of 55 pounds per day due to consumer 
product use, which is determined by individual consumer behavior (e.g., residents using personal 
cleaning or hair products) that would not be feasible to mitigate.  

Construction ROG emissions exceed the SCAQMD threshold of 75 pounds per day due to the large 
amount of sf assumed to be painted during the most conservative year analyzed of 2022. Lower 
VOC paints may not be available or feasible for the type of construction involved; therefore, these 
emissions would not be feasible to mitigate. In the modeled years of 2023 to 2035, the project 
would not exceed the SCAQMD threshold of 75 pounds per day. 

NOX emissions from construction activities are primarily generated from off-site hauling trips (e.g., 
vendor deliveries and soil import and export). Due to the loads these trucks must carry, they are 
typically generated by diesel or gasoline engines; there is no feasible mitigation measures to reduce 
NOX emissions as these vehicles are powered by a fossil fuel source. Therefore, NOX emissions 
during construction would still exceed the SCAQMD NOX construction threshold.  

Infeasibility of Additional Health Risk Analysis 
Per the Sierra Club v. County of Fresno (Friant Ranch, L.P.) (2018) California Supreme Court decision, 
it is not scientifically feasible at the time of drafting of this report to substantively connect this 
individual project’s criteria pollutant impacts to likely health consequences. 

The SCAQMD provided an amicus brief regarding the case that is included in Appendix C. With 
regard to the analysis of air quality-related health impacts, the SCAQMD, the air quality authority for 
the SCAB, has stated that “EIRs must generally quantify a project’s pollutant emissions, but in some 
cases, it is not feasible to correlate these emissions to specific, quantifiable health impacts (e.g., 
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premature mortality; hospital admissions).” In such cases, a general description of the adverse 
health impacts resulting from the pollutants at issue may be sufficient. 

The SCAQMD stated that from a scientific standpoint, it takes a large amount of additional precursor 
emissions to cause a modeled increase in ambient O3 levels over an entire region. For example, the 
SCAQMD’s 2012 AQMP showed that reducing NOX by 432 tons per day and reducing ROG by 187 
tons per day would only reduce O3 levels at the SCAQMD’s monitor site with the highest levels by 
only 9 parts per billion (SCAQMD 2013). SCAQMD staff does not currently know of a way to 
accurately quantify O3-related health impacts caused by NOX or ROG precursor emissions from 
relatively small projects. 

SCAQMD acknowledged that it may be feasible to analyze air quality related health impacts for 
projects on a regional scale with very high emissions of NOX and ROGs, where impacts are regional. 
The example SCAQMD provided was for proposed Rule 1315, which authorized various newly 
permitted sources to use offsets from the “internal bank” of emission reductions. The CEQA analysis 
accounted for essentially all of the increases in emissions due to new or modified sources in the 
District between 2010 and 2030, or approximately 6,620 pounds per day of NOX and 89,947 pounds 
per day of ROG, to expected health outcomes from O3 and PM (e.g., 20 premature deaths per year 
and 89,947 school absences in the year 2030 due to O3). 

PM10 and PM2.5, as calculated in CalEEMod, is primarily from light-duty automobiles from brake and 
tire wear. These emissions occur on a more regional level as the vehicle miles are calculated in 
CalEEMod over a distance of up to 16 miles from campus, and a localized model of criteria 
pollutants such as PM10 and PM2.5 would not provide meaningful and accurate data. 

The SCAQMD stated its staff does not currently know of a way to accurately quantify O3- and PM-
related health impacts from relatively small projects, then a general description of the adverse 
health impacts resulting from the pollutants at issue, described in this report, is all that can be 
provided at this time. Please see the above description of general adverse health impacts resulting 
from O3 and PM. 

The San Joaquin Valley Air Pollution Control District (SJVAPCD) amicus brief is incorporated by 
reference under Appendix C and also addresses whether it is scientifically feasible to correlate an 
individual project’s air quality emissions to specific health impacts. Human health impacts 
associated with criteria pollutants are analyzed and taken into consideration when the US EPA sets 
the NAAQS for each criteria pollutant (42 U.S.C. Section 7409(b)(1)). The health impact of a 
particular criteria pollutant is analyzed on a regional, not a facility level, based on how close the area 
is to complying with (attaining) the NAAQS. As discussed by the SJVAPCD, it is not feasible to 
conduct a criteria air pollutant analysis detailing health impacts, as currently available computer 
modeling tools are not equipped for this task. 

In proposing a health risk type analysis for criteria air pollutants, it is important to understand how 
the relevant criteria pollutants (O3 and PM) are formed, dispersed and regulated. Ground level O3 
(smog) is not directly emitted into the air but is instead formed when precursor pollutants, such as 
NOX and ROG are emitted into the atmosphere and undergo complex chemical reactions in the 
process of sunlight. Once formed, O3 can be transported long distances by wind. Because of the 
complexity of O3 formation, a specific tonnage amount of NOX or ROGs emitted in a particular area 
does not equate to a particular concentration of O3 in that area. Even rural areas that have relatively 
low tonnages of emissions of NOX or ROG can have high levels of O3 concentrations simply due to 
wind transport. Conversely, areas that have substantially more NOX and ROG emissions could 
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experience lower concentrations of O3 simply because sea breezes disperse the emissions (SJVAPCD 
2007).  

The disconnect between the tonnage of precursor pollutants and the concentration of O3 formed is 
important, because it is not necessarily the tonnage of precursor pollutants that causes human 
health effects; rather, it is the concentration of resulting O3 that causes these effects. The NAAQS, 
which are statutorily required to be set by US EPA at levels that are requisite to protect the public 
health, are established as concentrations of O3 and not as tonnages of their precursor pollutants. 
Because the NAAQS are focused on achieving a particular concentration region-wide, the SJVAPCD’s 
tools and plans for attaining the NAAQS are regional in nature.  

The computer models used to simulate and predict an attainment date for O3 are based on regional 
inventories of precursor pollutants and meteorology in the air basin. At a very basic level, the 
models simulate future O3 levels based on predicted changes in precursor emissions basin-wide. The 
computer models are not designed to determine whether the emissions generated by an individual 
development project will affect the date that the air basin attains the NAAQS. Instead, the models 
help inform regional planning strategies based on the extent all of the emission-generating sources 
in the air basin must be controlled in order to reach attainment.  

In the case of the LRDP, operational emissions exceed the SCAQMD operational significance 
thresholds for NOX, ROG, and PM. However, this does not mean that one can feasibly determine the 
concentration of O3 and PM that would be created at or near a project site on a particular day or 
month of the year, or the specific human health impacts that may occur. This is especially true for 
the LRDP, where most of the criteria pollutant emissions derive not from a single “point source,” but 
from mobile sources (cars and trucks) driving to, from, and around campus, or from consumer 
product and architectural coating use that can occur in many individual areas of campus.  

In addition, it would be infeasible to model the impact on NAAQS attainment that these emissions 
from the LRDP may have. As discussed above, the currently available tools are equipped to model 
the impact of all emission sources in the air basin on attainment. According to the SCAQMD’s 2016 
AQMP, basin-wide emissions in 2012 of ROG was 162.4 tons per day, 293.1 tons per day of NOX, and 
14.4 tons of PM2.5 emissions (SCAQMD 2017). Running the photochemical grid model used for 
predicting O3 attainment with the emissions solely from a project (which equates to less than one 
percent for ROG, NOx, and PM2.5) would not yield valid information given the relatively small scale 
involved. 

HEALTH CONSEQUENCES OF O3 AND PM 
A summary discussion of air pollution and potential health effects was provided in Section 4.3.1. In 
addition, the national and State criteria pollutants and the applicable ambient air quality standards 
were also provided in Section 4.3.1. As stated above, air pollution is a major public health concern, 
and the adverse health effects associated with air pollution are diverse. O3 is a pungent, colorless, 
toxic gas with direct health effects on humans, including respiratory and eye irritation and possible 
changes in lung functions. Groups most sensitive to O3 include children, the elderly, persons with 
respiratory disorders, and people who exercise strenuously outdoors. PM10 and PM2.5 can damage 
health by interfering with the body’s mechanisms for clearing the respiratory tract or by acting as 
carriers of an absorbed toxic substance. 

The adverse effects reported with short-term O3 exposure are greater with increased activity, 
because activity increases the breathing rate and the volume of air reaching the lungs, resulting in 
an increased amount of O3 reaching the lungs. Children may be a particularly vulnerable population 
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to air pollution effects, because they spend more time outdoors, are generally more active, and 
have a higher ventilation rate than adults. A number of adverse health effects associated with 
ambient O3 levels and PM levels have been identified from laboratory and epidemiological studies. 
These include increased respiratory symptoms, damage to cells of the respiratory tract, decreases in 
lung function, increased susceptibility to respiratory infection, and increased risk of hospitalization. 

The Children’s Health Study, conducted by researchers at the University of Southern California, 
followed a cohort of children that live in 12 communities in southern California with differing levels 
of air pollution for several years. A publication from this study found that school absences in fourth 
graders for respiratory illnesses were associated with ambient O3 levels and 24-hour PM10 values. An 
increase of 20 parts per billion of O3 was associated with an 83 percent increase in illness-related 
absence rates, and change of 10 micrograms per meter in PM was associated with a 5.7 percent 
increase in illness-related absences (Gilliland et al. 2004). In addition, long-term exposure to 
elevated levels of PM can affect acute response to O3. The number of hospital admissions and 
emergency room visits for all respiratory causes (infections, respiratory failure, chronic bronchitis, 
etc.), including asthma, show a consistent increase as ambient O3 levels increase in a community. 
These excess hospital admissions and emergency room visits are observed when hourly O3 
concentrations are as low as 0.08 to 0.10 ppm. 

Numerous recent studies have found positive associations between increases in O3 levels and excess 
risk of mortality. These associations persist even when other variables including season and levels of 
PM are accounted for. This indicates that O3 mortality effects are independent of other pollutants 
(Bell et al. 2004). Several population-based studies suggest that asthmatics are more adversely 
affected by ambient O3 levels, as evidenced by increased hospitalizations and emergency room 
visits. Laboratory studies have attempted to compare the degree of lung function change seen in 
age and gender-matched healthy individuals versus asthmatics and those with chronic obstructive 
pulmonary disease. While the degree of change evidenced did not differ significantly, that finding 
may not accurately reflect the true impact of exposure on these respiration-compromised 
individuals. Since the respiration-compromised group may have lower lung function to begin with, 
the same degree of change may represent a substantially greater adverse effect overall. 

A publication from the Children’s Health Study focused on children and outdoor exercise. In 
communities with high O3 concentrations, the relative risk of developing asthma in children playing 
three or more sports was found to be over three times higher than in children playing no sports 
(McConnell et al. 2002). These findings indicate that new cases of asthma in children are associated 
with heavy exercise in communities with high levels of O3. The susceptibility to O3 observed under 
ambient conditions could be due to the combination of pollutants that coexist in the atmosphere or 
O3 may actually sensitize these subgroups to the effects of other pollutants. A study of birth 
outcomes in southern California found an increased risk for birth defects in the aortic and 
pulmonary arteries associated with O3 and PM exposure in the second month of pregnancy (Ritz et 
al. 2000). In summary, acute adverse effects associated with O3 exposures have been well 
documented, although the specific causal mechanism is still somewhat unclear. Additional research 
efforts are required to evaluate the long-term effects of air pollution and to determine the role of 
O3 in influencing chronic effects. 

The evidence linking these effects to air pollutants is derived from population based observational 
and field studies (epidemiological) as well as controlled laboratory studies involving human subjects 
and animals. There have been an increasing number of studies focusing on the mechanisms (that is, 
on learning how specific organs, cell types, and biochemicals are involved in the human body’s 
response to air pollution) and specific pollutants responsible for individual effects. Yet the 



University of California, Riverside 
2021 Long Range Development Plan  

 
4.3-38 

underlying biological pathways for these effects are not always clearly understood. Although 
individuals inhale pollutants as a mixture under ambient conditions, the regulatory framework and 
the control measures developed are mostly pollutant-specific. This is appropriate, in that different 
pollutants usually differ in their sources, their times and places of occurrence, the kinds of health 
effects they may cause, and their overall levels of health risk. Different pollutants, from the same or 
different sources, may sometimes act together to harm health more than they would acting 
separately. Nevertheless, as a practical matter, health scientists, as well as regulatory officials, 
usually must deal with one pollutant at a time in determining health effects and in adopting air 
quality standards. To meet the air quality standards, comprehensive plans are developed such as 
the SCAQMD’s AQMP. 

CONCLUSIONS 
Consistent with the California Supreme Court’s Friant Ranch decision, the above information 
provides additional details regarding the potential health effects from the project’s significant and 
unavoidable criteria pollutant emissions. It also explains why it is not scientifically feasible at the 
time of drafting of this report to substantively connect this individual project’s criteria pollutant 
impacts to likely health consequences so that the public may make informed decisions regarding the 
costs and benefits of the LRDP. 

In summary, at this stage of planning, project design features and mitigation are not available that 
would feasibly reduce impacts from construction NOX and ROG emissions and operational ROG, 
NOX, and PM emissions to a less-than-significant level. Therefore, impacts from construction and 
operational emissions would be significant and unavoidable. 

Impact AQ-3 EXPOSE SENSITIVE RECEPTORS TO SUBSTANTIAL POLLUTANT CONCENTRATIONS FROM 
CO HOTSPOTS OR TACS. 
IMPLEMENTATION OF THE PROPOSED 2021 LRDP WOULD NOT EXPOSE SENSITIVE RECEPTORS TO SUBSTANTIAL 
POLLUTANT CONCENTRATIONS FROM CO HOTSPOTS OR TACS. IMPACTS WOULD BE LESS THAN SIGNIFICANT. 
NO MITIGATION WOULD BE REQUIRED. 

CO Hotspots 
A CO hotspot is a localized concentration of CO that is above a CO ambient air quality standard. 
Localized CO hotspots can occur at intersections with heavy peak hour traffic. Specifically, hotspots 
can be created at intersections where traffic levels are sufficiently high such that the local CO 
concentration exceeds the federal 1-hour standard of 35.0 ppm or the federal and State 8-hour 
standard of 9.0 ppm (CARB 2016a).  

The SCAB is in conformance with State and federal CO standards, and most air quality monitoring 
stations no longer report CO levels. In 2019, the Riverside-Rubidoux station, located at 5888 Mission 
Boulevard Riverside, California 92509, approximately 5.3 miles west of the campus, detected an 8-
hour maximum CO concentration of 1.2 ppm, which is substantially below the State and federal 
standards (US EPA 2018). Under the proposed 2021 LRDP, the campus would result in CO emissions 
of approximately 513 pounds per day, below the 550 pounds per day threshold. Additional details 
regarding this modeling are provided above in Section 4.3.3 under "Analysis Methodology" and 
Appendix C. Based on the low-background level of CO in the campus area, improving vehicle 
emissions standards for new cars in accordance with State and federal regulations, and the 
proposed 2021 LRDP’s operational CO emissions, implementation of the proposed 2021 LRDP would 
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not create new hotspots or contribute substantially to existing hotspots, and impacts are considered 
to be less than significant.  

Toxic Air Contaminants 

Construction 

Construction-related activities would result in temporary emissions of diesel PM exhaust from off-
road, heavy-duty diesel equipment for site preparation, grading, building construction, and other 
construction activities.  

The dose of a contaminant to which the receptors are exposed is the primary factor used to 
determine health risk. Dose is a function of the concentration of a substance or substances in the 
environment and the extent of exposure that person has with the substance. Dose is positively 
correlated with time, meaning that a longer exposure period generally results in a higher exposure 
level for the maximally exposed individual. The risks estimated for a maximally exposed individual 
are higher if a fixed exposure occurs over a longer period.  

Current models and methodologies for conducting HRAs are associated with longer-term exposure 
periods of 9, 30, and 70 years that do not correlate well with the temporary and highly variable 
nature of construction activities, resulting in difficulties in producing accurate estimates of health 
risk. Furthermore, individual projects would be located throughout the approximately 1,108-acre 
campus. Generation of diesel PM from individual construction projects under the proposed 2021 
LRDP would occur in a single area for a relatively short period of time, limiting the potential for 
localized health risk impacts associated with construction. 

The maximum diesel PM emissions would generally occur during site preparation and grading 
activities when heavy equipment is operating most consistently. These activities would typically be 
expected to last months for individual construction projects. Diesel PM emissions would decrease 
for other construction activities such as building construction and architectural coating, as these 
activities would require less diesel-fueled construction equipment. Furthermore, as described under 
Impact AQ-2, above, maximum on-site construction emissions would not exceed applicable LSTs for 
any criteria pollutants; LSTs are used to evaluate localized air quality impacts and intended to be 
protective of human health. Given that the maximum diesel PM emissions associated with 
construction would occur at a single site for a small fraction of the recommended health risk 
exposure period and that construction emissions would be dispersed across the greater, 
approximately 1,108-acre campus area, diesel PM generated by construction of individual project 
construction under the proposed 2021 LRDP would not create unsafe or potentially hazardous 
conditions for sensitive receptors. Construction-related impacts are considered to be less than 
significant. 

Operation 
The Programmatic HRA assesses potential operational health risk to on- and off-campus sensitive 
receptors associated with implementation of the proposed 2021 LRDP. As described in Analysis 
Methodology, above, the Programmatic HRA employed a scenario-based approach to accurately 
assess the potential health risk impact of the proposed 2021 LRDP. Health risks from six primary 
sources of TAC emissions on-campus were quantified under both a baseline and future scenario. 
Baseline emissions were based primarily on TAC emissions reported in UCR’s 2019 Annual Emissions 
Report submitted to SCAQMD. Future emissions were estimated using source-specific information 
provided by UCR, VMT modeling conducted by Fehr & Peers, and/or growth factors to project 
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increased emissions commensurate with an increase in relevant campus land uses (i.e., laboratory 
fume hood emissions were projected to increase in the Future scenario commensurate with an 
increase in wet lab square footage). For more information regarding the methodology employed in 
the Programmatic HRA, refer to Appendix C. 

To assess impacts to sensitive receptors, the Programmatic HRA identifies the maximally exposed 
receptors for each scenario. The maximally exposed receptor is the modeled receptor experiencing 
the highest health risk under the exposure scenario being modeled. The Programmatic HRA 
identifies the off-campus and on-campus maximally exposed individual residents (MEIRs), as well as 
the off-campus and on-campus maximally exposed individual workers (MEIWs). Additionally, 
modeled receptors at the Early Childhood Services (Child Development Center) were evaluated to 
identify the maximum health risk faced by children at the daycare facility. The maximally exposed 
receptors were determined through an iterative process evaluating potential receptors based on 
model-generated risk contours to ensure the maximum health risks were captured for each 
scenario. The maximally exposed receptors for carcinogenic (cancer) risk and non-carcinogenic 
(chronic and acute) risk were identified in the Programmatic HRA. 

Cancer Risk 
Carcinogenic health risk is the probability for an individual to develop cancer over a lifetime as a 
result of exposure to a possible carcinogen. Carcinogenic health risk is generally presented as the 
incremental excess cancer risk, a probability expressed in “chances per 100,000” or “chances per 
million.” To provide a perspective on cancer risk, the American Cancer Society (2020) reports that in 
the U.S., men have about a 40 in 100 chance (0.40 probability) and women about a 39 in 100 chance 
(0.39) of developing cancer during a lifetime. Based on this background cancer risk level in the 
general population, application of a 10 in 1 million (1.0 x 10-5) excess risk limit means that the 
contribution from a toxic hazard should not cause the resultant cancer risk for the exposed 
population to exceed 0.40001 for men or 0.39001 for women. 

Incremental excess cancer risk values at the off-campus and on-campus MEIR, MEIW, and Early 
Childhood Services (Child Development Center) are described in Table 4.3-8. As shown, incremental 
excess cancer risks attributable to the proposed 2021 LRDP would not exceed the SCAQMD 
threshold of 10 in 1 million at the off- or on-campus MEIR, MEIW, or Early Childhood Services (Child 
Development Center).  

Table 4.3-8 Cancer Risk Results 
Scenario Cancer Risk 

Off-Campus Resident1  

Baseline Scenario 20.9 in 1 million 

Future Scenario 25.8 in 1 million 

Net Increase 4.9 in 1 million 

SCAQMD Significance Threshold 10 in 1 million 

Exceeds Threshold? No 

On-Campus Resident2  

Baseline Scenario 3.2 in 1 million 

Future Scenario 3.5 in 1 million 

Net Increase 0.3 in 1 million 
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Scenario Cancer Risk 

SCAQMD Significance Threshold 10 in 1 million 

Exceeds Threshold? No 

Off-Campus Worker3  

Baseline Scenario 1.1 in 1 million 

Future Scenario 1.4 in 1 million 

Net Increase 0.3 in 1 million 

SCAQMD Significance Threshold 10 in 1 million 

Exceeds Threshold? No 

On-Campus Worker4  

Baseline Scenario 14.0 in 1 million 

Future Scenario 14.1 in 1 million 

Net Increase 0.1 in 1 million 

SCAQMD Significance Threshold 10 in 1 million 

Exceeds Threshold? No 

Early Childhood Services (Child Development Center)5  

Baseline Scenario 3.7 in 1 million 

Future Scenario 6.8 in 1 million 

Net Increase 3.1 in 1 million 

SCAQMD Significance Threshold 10 in 1 million 

Exceeds Threshold? No 

SCAQMD = South Coast Air Quality Management District 
1 Evaluated over a 30-year exposure duration. Off-campus Maximally Exposed Individual Resident (MEIR) for cancer risk is located at 
residence near the intersection of Valencia Hill Drive and Big Springs Road.  
2 Evaluated over a 6-year exposure duration. On-campus MEIR for cancer risk is located at Glen Mor Building H.  
3 Evaluated over 25-year exposure duration. Off-campus Maximally Exposed Individual Worker (MEIW) for cancer risk is located at 
commercial structure near the intersection of Watkins Drive and Big Springs Road. 
4 Evaluated over 25-year exposure duration. On-campus MEIW for cancer risk is located at Geology building. 
5 Evaluated over 6-year exposure duration 

Source: Programmatic HRA (Appendix C)  

Non-Cancer Risk 
Non-carcinogenic health risks are health risks that do not result in cancer. These risks include acute 
and chronic health effects. Unlike carcinogenic health risk, neither chronic nor acute health risk 
impacts are expressed in “chances per million,” but instead as a unitless “hazard index.” The hazard 
index is calculated by dividing the concentration of the pollutant (i.e., maximum hourly 
concentration for acute risk, annual average concentration for chronic risk) by a pollutant-specific 
reference exposure level. The reference exposure level is the concentration level at or below which 
no adverse health effects are anticipated for a given contaminant, based on medical and 
toxicological literature. 

Chronic Health Risk Impacts 
Chronic health risks are long-term health issues resulting from longer-term exposure (from 1 year to 
a lifetime) that are not cancer. This may include reproductive health issues, heart disease, or 
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respiratory illness. Chronic hazard indices at the off-campus and on-campus MEIR, MEIW, and Early 
Childhood Services (Child Development Center) are described in Table 4.3-9. As shown, chronic 
hazard indices under the proposed 2021 LRDP would not exceed the SCAQMD threshold of 1.0 at 
the off- or on-campus MEIR, MEIW, or Early Childhood Services (Child Development Center).  

Table 4.3-9 Chronic Health Risk Results 
Scenario Chronic Hazard Index 

Off-Campus Resident1  

Baseline Scenario 0.04 

Future Scenario 0.06 

Net Increase 0.02 

SCAQMD Significance 
Threshold 1.0 

Exceeds Threshold? No 

On-Campus Resident2  

Baseline Scenario 0.09 

Future Scenario 0.11 

Net Increase 0.02 

SCAQMD Significance 
Threshold 1.0 

Exceeds Threshold? No 

Off-Campus Worker3  

Baseline Scenario 0.01 

Future Scenario 0.02 

Net Increase 0.01 

SCAQMD Significance 
Threshold 1.0 

Exceeds Threshold? No 

On-Campus Worker4  

Baseline Scenario 0.13 

Future Scenario 0.15 

Net Increase 0.02 

SCAQMD Significance 
Threshold 1.0 

Exceeds Threshold? No 
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Scenario Chronic Hazard Index 

Early Childhood Services (Child Development Center) 

Baseline Scenario 0.01 

Future Scenario 0.02 

Net Increase 0.01 

SCAQMD Significance 
Threshold 1.0 

Exceeds Threshold? No 

SCAQMD = South Coast Air Quality Management District 
1 Off-campus Maximally Exposed Individual Resident (MEIR) for chronic health risk is located at the rear/side yard of a single-family 
residence at the western terminus of West Broadbent Drive.  
2 On-campus MEIR for chronic health risk is located at the southern portion of Lothian Hall.  
3 Off-campus Maximally Exposed Individual Worker (MEIW) for chronic health risk is located at commercial structure near the 
intersection of Watkins Drive and Big Springs Road. 
4 On-campus MEIW for chronic health risk is located at Geology building under baseline scenario and Science Lab 1 under future 
scenario. 
Source: Programmatic HRA (Appendix C) 
 

Acute Health Risk Impacts 
Acute health risks are short-term and sometimes immediate reactions to health risks. These health 
risks are based on 1-hour exposure and generally include symptoms such as throat pain, eye 
irritation, and other similar symptoms. Acute hazard indices at the off-campus and on-campus MEIR, 
off-campus MEIW, and Early Childhood Services (Child Development Center) are described in Table 
4.3-10. As shown, acute hazard indices under the proposed 2021 LRDP would not exceed the 
SCAQMD threshold of 1.0 at the off- or on-campus MEIR, off-campus MEIW, or Early Childhood 
Services (Child Development Center).  

Table 4.3-10  Acute Health Risk Results 
Scenario Acute Hazard Index 

Off-Campus Resident1 

Baseline Scenario 0.10 

Future Scenario 0.13 

Net Increase 0.03 

SCAQMD Significance Threshold 1.0 

Exceeds Threshold? No 

On-Campus Resident2 

Baseline Scenario 0.23 

Future Scenario 0.27 

Net Increase 0.04 

SCAQMD Significance Threshold 1.0 

Exceeds Threshold? No 
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Scenario Acute Hazard Index 

Off-Campus Worker3 

Baseline Scenario 0.07 

Future Scenario 0.11 

Net Increase 0.04 

SCAQMD Significance Threshold 1.0 

Exceeds Threshold? No 

Early Childhood Services (Child Development Center) 

Baseline Scenario 0.10 

Future Scenario 0.14 

Net Increase 0.04 

SCAQMD Significance Threshold 1.0 

Exceeds Threshold? No 

SCAQMD = South Coast Air Quality Management District 
1 Off-campus Maximally Exposed Individual Resident (MEIR) for acute health risk is located at the rear yard of a single-family residence 
along West Campus View Drive, north of the campus Physical Plant. 
2 On-campus MEIR for acute health risk is located at the eastern portion of Lothian Hall.  
3 Off-campus Maximally Exposed Individual Worker (MEIW) for acute health risk is located at church near the intersection of University 
Avenue and West. Campus Drive. 
Note: Health risk modeling as described in the Programmatic HRA identified the on-campus MEIW for acute health risk at campus 
laboratory facilities. However, the HRA methodology results in an inflated acute hazard index for on-campus workers, given that 
standard laboratory safety procedures cannot be incorporated. Such screening values are not reflective of the true acute health risk 
posed to on-campus workers under baseline or future scenarios, and therefore, are not described further in the Programmatic HRA. 
Nevertheless, health risk modeling indicated a net increase in acute hazard index of less than 0.1 for the on-campus MEIW between the 
baseline and future scenarios, below the SCAQMD significance threshold of 1.0. 
Source: Programmatic HRA (Appendix C) 

As summarized in Table 4.3-8 through Table 4.3-10, implementation of the proposed 2021 LRDP 
would not result in a net health risk increase exceeding SCAQMD’s carcinogenic or non-carcinogenic 
health risk significance thresholds. Projects implemented under the proposed 2021 LRDP that 
include new sources of TACs will be required to undergo the appropriate level of project-specific 
environmental review to determine their consistency with the conclusions of this EIR, including the 
Programmatic HRA. Furthermore, new or altered sources of TACs would remain subject to all 
applicable State and air district regulations, including AB 2588 and SCAQMD New Source Review and 
Rule 1402 (Control of Toxic Air Contaminants from Existing Sources). Sources of TACs exceeding air 
district health risk standards would be required to implement risk reduction measures to minimize 
potential health risks to sensitive receptors. The Programmatic HRA also conservatively evaluates 
health risk at the edge of buildings without separation by windows or walls and assumes no use of 
California Energy Code-required building filtration systems. Nevertheless, despite these 
conservative assumptions, the health risk impacts associated with the proposed 2021 LRDP were 
determined not to exceed applicable SCAQMD thresholds. Consequently, operation of the proposed 
2021 LRDP would not expose sensitive receptors to substantial pollutant concentrations, and this 
impact is considered to be less than significant.  

Mitigation Measures 
Mitigation measures are not required. 
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Significance After Mitigation 
Impacts would be less than significant without mitigation. 

4.3.4 Cumulative Impacts  
The cumulative context for air quality is regional. The SCAB is designated a nonattainment area for 
the federal and State 1-hour and 8-hour O3 standards, the State PM10 standards, the federal 24-hour 
PM2.5 standard, and the federal and State annual PM2.5 standard. SCAB is in attainment of all other 
federal and State standards. Despite the current nonattainment status and local air quality standard 
exceedances, air quality in the SCAB has generally improved since the inception of air pollutant 
monitoring in 1976. This improvement is mainly due to lower-polluting on-road motor vehicles, 
more stringent regulation of industrial sources, and the implementation of emission reduction 
strategies by the SCAQMD. This trend toward cleaner air has occurred despite continued population 
growth.7 As discussed in the 2012 AQMP for the SCAB (SCAQMD 2013): 

Despite this growth, air quality has improved significantly over the years, primarily due to the 
impacts of the region’s air quality control program…PM10 levels have declined almost 50 percent 
since 1990, and PM2.5 levels have also declined 50 percent since measurements began in 
1999…the only air monitoring station that is currently exceeding or projected to exceed the 24-
hour PM2.5 standard from 2011 forward is the Mira Loma station in Western Riverside County. 
Similar improvements are observed with O3, although the rate of O3 decline has slowed in 
recent years. 

The proposed 2021 LRDP would contribute PM and the O3 precursors ROG and NOX to the area 
during construction and operation. As described under Impact AQ-2 above, regional emissions 
during construction would exceed SCAQMD ROG and NOX thresholds and contribute substantially to 
an existing or projected air quality violation and would be potentially significant. ROG emissions 
during construction would exceed the SCAQMD ROG threshold because of the conservative 
construction scenario assumed for 2022, in which feasible mitigation is not available to reduce 
below significance. As the NOx emissions exceedance is primarily due to off-site hauling trips, 
mitigation measures are not available that would feasibly reduce impacts from construction NOX 
emissions to a less-than-significant level. Therefore, after mitigation impacts would be significant 
and unavoidable, and the proposed 2021 LRDP would have a significant and unavoidable 
cumulatively considerable contribution of ROG and NOX from construction emissions.  

Similarly, project operation would result in ROG, NOX, and PM10 emissions that exceed SCAQMD 
thresholds during operation. Consumer product use is ultimately dependent on future individual 
consumer behavior, and therefore feasible mitigation measures do not exist to reduce these 
emissions. In addition, while a TDM Plan would be implemented as part of the proposed 2021 LRDP 
that would reduce mobile emissions, however additional mitigation measures are not available that 
would further reduce impacts from operational (i.e., mobile) NOX and PM10 emissions to a less-than-
significant level. Therefore, after mitigation impacts would be significant and unavoidable, and the 
proposed 2021 LRDP would have a significant and unavoidable cumulatively considerable 
contribution of ROG, NOX, and PM10 from operational emissions.  

As identified in Section 4.3.3, Impact Analysis and Mitigation Measures, under Impact AQ-3, the 
proposed 2021 LRDP would not have a significant impact from CO hotspots or construction or 
operational emissions of TACs. Existing and increased traffic and population growth in Inland 

 
7 These trends are show in greater detail on SCAQMD’s website at: http://www.aqmd.gov/home/air-quality/historical-air-quality-data.  

http://www.aqmd.gov/home/air-quality/historical-air-quality-data
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Southern California have cumulatively resulted in air quality impacts. In the area surrounding 
campus, existing sources of TACs and other pollutant emissions include the heavily-traveled 
I-215/SR 60 freeway, Metrolink railroad facilities, and gasoline storage and dispensing facilities in 
commercial corridors. Given southern California’s longstanding history of degraded air quality and 
the presence of substantial pollution sources off-campus, it is reasonable to conclude that sensitive 
receptors in the project vicinity have been and may continue to be exposed to substantial pollutant 
concentrations from a wide range of sources, and such cumulative impacts are considered to be 
significant.  

To date, SCAQMD has not adopted cumulative health risk thresholds to analyze cumulative 
environmental impacts associated with exposure of sensitive receptors to substantial pollutant 
concentrations. However, the analysis contained herein evaluates potential health risk impacts 
associated with construction and implementation of the proposed 2021 LRDP and compares such 
impacts to SCAQMD’s project-level health risk thresholds. As discussed under Impact AQ-3, neither 
construction nor implementation of the proposed 2021 LRDP would result in exceedances of 
SCAQMD’s health risk thresholds, which are intended to be protective of human health. Therefore, 
while cumulative impacts associated with exposure of sensitive receptors to substantial pollutant 
concentrations may be potentially significant, the proposed 2021 LRDP’s contribution to such 
impacts would not be cumulatively considerable. 
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4.4 Biological Resources 

This section analyzes the potential effects of the proposed 2021 LRDP on biological resources. The 
analysis is based on the Biological Resources Constraints Report for Long Range Development Plan at 
University of California, Riverside prepared for the campus by Psomas (2019; Appendix D). The 
report includes a literature review that was conducted to identify special-status plants, wildlife, and 
habitats that have been reported to occur in the vicinity of the survey area (the UCR campus), and a 
general plant and wildlife survey and assessment of potential jurisdictional waters that was 
conducted in December 2018. 

4.4.1 Environmental Setting 

MSHCP Jurisdictional Lands  
The Western Riverside County Regional Conservation Authority (RCA) was formed in 2004 to 
develop the Multiple Species Habitat Conservation Plan (MSHCP) to protect 146 native species of 
plants, birds, and animals, as well as to preserve a half-million acres of habitat (RCA n.d.). The 
MSHCP is a comprehensive, multi-jurisdictional plan that focuses on conservation of species and 
their associated habitats in Western Riverside County. The MSHCP allows participating jurisdictions 
to authorize the “take” of plant and wildlife species identified within the plan area. UCR is in the 
MSHCP area and has the option of utilizing the MSHCP as a Participating Special Entity (PSE).1 If 
processing a project under the MSHCP, UCR would need to follow all aspects of the MSHCP for that 
project. However, if choosing not to process a project under the MSHCP, the project would have to 
be processed under traditional consultation and permitting mechanisms (Psomas 2019). 

Pursuant to the MSHCP, the UCR campus is in the cities of Riverside and Norco, as well as in the 
Area Plan. The target conservation acreage range for this area plan is 3,465 to 3,615 acres. The 
southeast portion of the campus is part of the Area Plan Subunit 2: Sycamore Canyon – West. 
Biological issues and considerations for this Subunit include augmentation of conservation in 
Subunit 1 of the Highgrove Area Plan, conservation of grasslands adjacent to sage scrub to provide 
foraging habitat for raptors, maintenance of a linkage area for bobcat (Lynx rufus), and conservation 
of upland habitat supporting Bell’s sage sparrow (Amphispiza belli belli) and southern California 
rufous-crowned sparrow (Aimophila ruficeps canescens). The planning species for this Subunit 
include Bell’s sage sparrow, loggerhead shrike (Lanus ludovicianus), southern California rufous-
crowned sparrow, and bobcat. 

Figure 4.4-1 shows the locations of the MSHCP Criteria Cells on and near the UCR campus. The 
southeast portion of East Campus is in an MSHCP Criteria Area, specifically Criteria Cell 634. 
Conservation in this cell will contribute to assembly of Proposed Constrained Linkage 7, which is the 
only connection between existing core habitat in Sycamore Canyon Wilderness Park to the 
southwest and existing noncontiguous habitat block A in the Box Springs Mountains to the 
northeast. Conservation in this cell is planned to focus on upland scrub habitat to connect upland 
scrub habitat proposed for conservation in Criteria Cell 635 to the east with Criteria Cell 719 to the 
south.  

 
1 A Participating Special Entity is any regional public facility provider (e.g., a utility company, a public district or 
agency) that operates and/or owns land within the MSHCP Plan Area and that applies for Take Authorization 
pursuant to Section 11.8 of the Implementing Agreement. 
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Figure 4.4-1 MSHCP Criteria Cells 

 
Psomas 2019; Appendix D 
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Conservation in Criteria Cell 634 will be approximately 5 percent of the cell, focusing on the eastern 
portion of the Cell. Since the UCR campus boundary only extends over the western half of Criteria 
Cell 634, future development of this area as part of the proposed 2021 LRDP would not conflict with 
the conservation goals for Criteria Cell 634 (Psomas 2019). 

The UCR campus is in western Riverside County, which includes the watersheds of the San Jacinto 
and Santa Ana Rivers, the Cleveland and Angeles National Forests, and federal wilderness and 
wildlife areas (County of Riverside 2015). Riverside’s biological diversity supports an abundance of 
wildlife species and plant communities, particularly due to its arroyos. The arroyos of Riverside are 
naturally occurring ephemeral drainages created over thousands of years as seasonal rains eroded 
the hills. Natural runoff in addition to that from agriculture and development has created a year-
round supply of water, and riparian plants flourish throughout the year in the arroyos. The canyons 
of the southern hillsides also provide valuable migratory corridors for wildlife. These migratory 
corridors are connected where two drainages pass near one another or at the confluence of 
different drainage swales (City of Riverside 2012). 

Topography on the UCR campus is relatively flat with an elevation of approximately 1,000 to 1,100 
feet above mean sea level. Topography in the southeast portion of the campus consists of gently 
sloping hills with a peak elevation of 1,548 feet above mean sea level. A variety of soils are mapped 
on campus, including loam and sandy loam soils of the Arlington, Buren, Cieneba, Gorgonio, 
Hanford, Madera, Monserate, Ramona, and Vista series and terrace escarpments (Psomas 2019).  

Psomas biologists conducted a general plant and wildlife survey, mapped vegetation, and 
performed an assessment of potential jurisdictional waters on December 12, 2018 and December 
13, 2018. The survey area includes the entire UCR campus. 

Vegetation 
On-campus vegetation can be described as natural, naturalistic, landscaped, and agricultural areas. 
For continuity, vegetation types mapped in the survey area were grouped into these broad 
categories. Nomenclature for vegetation types generally follows that of A Manual of California 
Vegetation (California Native Plant Society [CNPS] 2019). Generally, unvegetated areas were 
mapped as other areas and include basins, disturbed areas, and developed areas. Table 4.4-1 lists 
the vegetation types and other landcover mapped in the survey area. Figure 4.4-2 shows the 
locations of the vegetation types and other landcovers. Nomenclature of plant taxa conform to the 
Special Vascular Plants, Bryophytes, and Lichens List (California Department of Fish and Wildlife 
[CDFW] 2021a) for special-status species and the Jepson eFlora (Jepson Herbarium 2014) for all 
other taxa. 

Natural Areas 

Natural areas are defined as undeveloped open space areas that are composed of native and 
naturally occurring plant species.  
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Table 4.4-1 Vegetation Types and Other Areas on the UCR Campus 

Vegetation Type 
and Other Area 

Approximat
e Amount in 
Survey Area 

(acres) CNPS 2019 Equivalent 

CDFW Sensitive 
Natural 
Community 

Natural Areas 

Brittle Bush Scrub 65.73 Encelia farinosa Shrubland Alliance No 

Rock Outcrop 16.16 Encelia farinosa Shrubland Alliance No 

Prickly Pear Scrub 2.75 Opuntia littoralis – Opuntia oricola – Cylindropuntia prolifera 
Shrubland Alliance 

Yes 

Annual Grassland 42.40 Varies, including the Bromus (diandrus, hordeaceus) – 
Brachypodium distachyon, Herbaceous Semi-natural Alliance, 
Bromus rubens – Schismus (arabicus, barbatus), Herbaceous 
Semi-natural Alliance, or Avena (barbata, fatua) Herbaceous 
Semi-natural Alliance 

No 

Naturalistic Areas 

Sage Scrub 
Restoration 

5.96 Not a natural community; similar to various shrubland 
Alliances including Artemisia californica, Eriogonum 
fasciculatum, and Salvia mellifera Shrubland Alliances 

Not a natural 
community; not 
sensitive  

Mixed Scrub 2.31 Not a natural community; similar to Isocoma menziesii 
Shrubland Alliance associated with non-native shrubs 

Not a natural 
community; not 
sensitive 

Quailbush Scrub 1.08 Atriplex lentiformis Shrubland Alliance No 

Upland Mustards 1.80 No named equivalent, but functionally similar to the Brassica 
nigra – Raphanus spp. Herbaceous Semi-natural Alliance 

No 

Annual Grassland 8.13 Varies, including the Bromus (diandrus, hordeaceus) – 
Brachypodium distachyon, Herbaceous Semi-natural Alliance, 
Bromus rubens – Schismus (arabicus, barbatus), Herbaceous 
Semi-natural Alliance, or Avena (barbata, fatua) Herbaceous 
Semi natural Alliance 

No 

Mixed Riparian 8.26 Not a natural community; similar to various woodland 
Alliances such as Salix gooddingii and Platanus racemosa 
Woodland Alliances associated with non-native trees 

Not a natural 
community; not 
sensitive 

Walnut Grove 0.57 Not a natural community; similar to Juglans californica 
Woodland Alliance or Juglans hindsii and Hybrids Woodland 
Special Stands and Semi-natural Alliance. 

Not a natural 
community; not 
sensitive 

Ash Grove 1.52 Not a natural community, but functionally similar to the 
Fraxinus latifolia Forest Alliance 

Not a natural 
community; not 
sensitive 

Mulefat Thicket 0.58 Baccharis salicifolia Shrubland Alliance No 

Tamarisk Thicket 0.35 Tamarix spp. Shrubland Semi-natural Alliance No 

Eucalyptus Grove 13.96 Eucalyptus spp. – Ailanthus altissima – Robinia pseudoacacia 
Woodland Semi natural Alliance 

No 

UCR Botanic 
Gardens 

22.86 Not a natural community; no equivalent No 

Landscaped Areas 

Landscaped Areas 124.45 Not a natural community; no equivalent No 
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Vegetation Type 
and Other Area 

Approximat
e Amount in 
Survey Area 

(acres) CNPS 2019 Equivalent 

CDFW Sensitive 
Natural 
Community 

Agricultural Areas 

Jojoba Scrub 4.28 Not a natural community; similar to the Simmondsia chinensis 
Provisional Shrubland Alliance 

Not a natural 
community; not 
sensitive 

Giant Reed Stand 0.25 Phragmites australis – Arundo donax, Herbaceous Semi-
natural Alliance 

No 

Orchard 227.29 Not a natural community; no equivalent No 

Agriculture 165.22 Not a natural community; no equivalent No 

Other Areas 

Basin 7.07 Not a natural community; no equivalent No 

Disturbed 26.36 Not a natural community; no equivalent No 

Developed 377.59 Not a natural community; no equivalent No 

Total 1,126.93   

CNPS = California Native Plant Society, CDFW = California Department of Fish and Wildlife 
Source: Psomas 2019 (Appendix D) 
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Figure 4.4-2 Vegetation Types and Other Areas 

 
Source: Psomas 2019; Appendix D



Environmental Impact Analysis 
Biological Resources 

 
Draft Environmental Impact Report 4.4-7 

BRITTLE BUSH SCRUB 
Brittle bush scrub occurs on the hillsides and drainages in the southeast corner of the campus. This 
area is relatively undeveloped, with dirt and paved access roads and trails, storage structures, and 
incidental field research facilities. The dominant shrub is brittlebush (Encelia farinosa). Native 
shrubs present in lower amounts include California sagebrush (Artemisia californica) and California 
buckwheat (Eriogonum fasciculatum). Other scattered natives include wishbone bush (Mirabilis 
laevis var. crassifolia), filago-leaved sand-aster (Corethrogyne filaginifolia), phacelia (Phacelia sp.), 
and cryptantha (Cryptantha sp.). The shrub canopy is relatively open over most of the area. At the 
time of the survey, the understory and spaces between shrubs were either bare or contained annual 
species such as redstem filaree (Erodium cicutarium), eastern sisymbrium (Sisymbrium orientale), 
and non-native grasses (immature, but likely including species such as cheat grass [Bromus 
tectorum], ripgut grass [Bromus diandrus], red brome [Bromus madritensis ssp. rubens], 
Mediterranean grass [Schismus sp.], or oat [Avena sp.]). Other annual understory species expected 
to occur based on previous documentation includes tidy-tips (Layia platyglossa), cream cups 
(Platystemon californicus), California poppy (Eschscholzia californica), ovate plantain (Plantago 
ovata), splendid mariposa lily (Calochortus splendens), and blue dicks (Dichelostema capitatum) (EIP 
2005). Brittle bush scrub is not designated as a sensitive natural community (CDFW 2020). 

ROCK OUTCROP 
Rock outcrops occur throughout the hillsides in the southeast corner of the campus. These areas 
contain exposed granitic rock with many crevices and soil between individual rocks. Vegetation 
growing between the rocks is similar to that of the brittle bush scrub. Rock outcrop is not 
designated as a sensitive natural community (CDFW 2020). 

PRICKLY PEAR SCRUB 
Prickly pear scrub occurs naturally on the slopes along the UCR Botanic Gardens Road and in a small 
patch in the West Campus. It is dominated by Vasey’s prickly pear (Opuntia vaseyi) with lesser 
amounts of cholla (Cylindropuntia sp.) and brittle bush. Prickly pear scrub is considered sensitive by 
the CDFW (CDFW 2020).  

ANNUAL GRASSLAND 
Annual grassland is patchily distributed on slopes in the southeastern corner of campus. Portions of 
this community contain existing dirt and paved access roads and trails, storage structures, and 
incidental field research facilities. This vegetation type is dominated by non-native grasses that were 
immature at the time of the survey conducted by Psomas. Species composition likely includes cheat 
grass, ripgut grass, red brome, Mediterranean grass, and/or oat. Redstem filaree and eastern 
sisymbrium were also observed by Psomas in these areas. Other annual understory species 
expected to occur based on previous documentation includes common fiddleneck (Amsinckia 
intermedia), common goldenstar (Bloomeria crocea), baby blue eyes (Nemophila menziesii), and 
California croton (Croton californicus) (EIP 2005). It should be noted that annual grassland occurring 
in areas subject to disturbance (such as graded slopes) on the UCR campus are discussed below 
under Naturalistic Areas. Annual grassland is not designated as a sensitive natural community 
(CDFW 2020).  
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Naturalistic Areas 
Naturalistic areas are defined as mostly undeveloped areas that have been subject to disturbance 
and modification or the introduction of ornamental trees and shrubs.  

SAGE SCRUB RESTORATION 
Sage scrub restoration occurs along the drainage in the eastern portion of the East Campus. It is 
considered a Naturalistic Area because the slopes have been modified, the vegetation has been 
planted, and the area is actively maintained. This vegetation type contains a mix of planted sage 
scrub species, including California sagebrush, California buckwheat, black sage (Salvia mellifera), 
brittle bush, coyote brush (Baccharis pilularis ssp. consenguinea), mule fat (Baccharis salicifolia ssp. 
salicifolia), and deer grass (Muhlenbergia rigens).  

MIXED SCRUB  
Mixed scrub occurs between Parking Lot 13 and Big Springs Road. It is considered a Naturalistic Area 
because the vegetation has been planted. This vegetation type contains a mix of native (e.g., coastal 
goldenbush [Isocoma menziesii] and California buckwheat) and non-native (primarily acacia [Acacia 
sp.]) shrubs along a potential drainage feature. 

QUAILBUSH SCRUB  
Quailbush scrub occurs on the slopes immediately surrounding the UCR Botanic Gardens basin. It is 
considered a Naturalistic Area because the slopes have been modified and the vegetation has been 
planted. This vegetation type is dominated by big saltbush (Atriplex lentiformis) with a lesser 
amount of mule fat and coastal goldenbush. Weedy, non-native species, such as grayish shortpod 
mustard (Hirschfeldia incana) and tree tobacco (Nicotiana glauca), are abundant. The slopes in this 
area are covered with an erosion control mat. 

UPLAND MUSTARDS 
Upland mustards occur on a slope in the West Campus. It is considered a Naturalistic Area because 
the slopes have been modified. This vegetation type is dominated by eastern sisymbrium, a non-
native species. 

ANNUAL GRASSLAND 
Annual grassland occurring in areas subject to disturbance, such as graded slopes on the UCR 
campus, are considered Naturalistic Areas. This vegetation type is dominated by non-native grasses 
that were immature at the time of the survey. Species composition likely includes cheat grass, ripgut 
grass, red brome, Mediterranean grass, and/or oat. 

MIXED RIPARIAN 
Mixed riparian occurs along drainages in the East Campus. The riparian area in the eastern portion 
of the East Campus is considered a Naturalistic Area because the slopes have been modified and the 
vegetation has been planted as mitigation for a previous project (i.e., Glen Mor 2 Student 
Apartments Arroyo Improvements). This vegetation consists of a mix of riparian species such as 
Goodding’s black willow (Salix gooddingii), arroyo willow (Salix lasiolepis), western sycamore 
(Platanus racemosa), Fremont cottonwood (Populus fremontii ssp. fremontii), Mexican palo verde 
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(Parkinsonia aculeata), and coast live oak (Quercus agrifolia). There is scattered mule fat in the 
drainage and along the banks. The understory of this vegetation type is generally open. 

The riparian area along University Avenue is considered a Naturalistic Area because the area has 
been historically modified (i.e., historic aerial imagery from 1948 shows orchards in this area). This 
vegetation contains similar species as above, including Goodding’s black willow, western sycamore, 
Fremont cottonwood, walnut (Juglans sp.), and mule fat. It also contains escapee ash trees such as 
shamel ash (Fraxinus uhdei) and velvet ash cultivars (Fraxinus velutina). The understory contains leaf 
litter and scattered species such as California blackberry (Rubus ursinus) and hoary nettle (Urtica 
dioica ssp. holosericea). 

WALNUT GROVE 
A walnut grove occurs in the northwestern portion of the East Campus. It is considered a 
Naturalistic Area, because it occurs on a graded parcel, and the vegetation likely consists of 
escapees.2 This vegetation type consists of a stand of mature walnuts (likely a hybrid of southern 
California black walnut [Juglans californica], northern California black walnut [Juglans hindsii], or 
black walnut [Juglans nigra]). 

ASH GROVE 
An ash grove occurs in the eastern portion of East Campus. It is considered a Naturalistic Area 
because the vegetation likely consists of escapees. This vegetation type is dominated by shamel ash 
and velvet ash cultivars with lesser amounts of coast live oak, walnut, and mule fat. The understory 
contains leaf litter and scattered herbs such as petty spurge (Euphorbia peplus) and milk thistle 
(Silybum marianum). 

MULEFAT THICKET 
Mulefat thicket occurs around the basin in the UCR Botanic Gardens. It is considered a Naturalistic 
Area, because it is part of a manufactured basin. This vegetation type is dominated by mule fat, with 
scattered, immature red willow (Salix laevigata), arroyo willow, and Mexican palo verde; mugwort 
(Artemisia douglasiana) occurs in the understory. 

TAMARISK THICKET 
Tamarisk thicket occurs around water tanks at the edge of open space in the southeast corner of the 
East Campus. It is considered a Naturalistic Area, because it consists of non-native species. This 
vegetation is dominated by saltcedar (Tamarix ramosissima) with scattered brittlebush and an 
understory of non-native grasses. 

EUCALYPTUS GROVE 
Eucalyptus groves occur along drainages in West Campus and south of Eucalyptus Drive in East 
Campus. It is considered a Naturalistic Area, because it consists of non-native species. This 
vegetation type is dominated by mature gum trees (Eucalyptus spp.). Individual gum trees 
intermixed with other species are included as landscaped areas, described below. 

 
2 Escapees are cultivated plants that began growing wild through volunteer seedlings. 
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UCR BOTANIC GARDENS 
The UCR Botanic Gardens is considered a naturalistic landscaped area. It contains a mix of native 
and non-native planted species, primarily from Mediterranean climates and arid areas similar to 
California, including geographical collections from Australia, Baja California, Mexico, South Africa, 
and temperate deciduous forests. Paved and unpaved trails in the gardens are not mapped 
separately. The UCR Botanic Gardens is mapped separately from landscaped areas on East Campus, 
because it has a more natural topography and generally lacks turf grass as a ground cover. 

Landscaped Areas 
Landscaped areas are considered open spaces that have been developed with turf-covered lawn 
areas or groundcover, mature trees, and shrubs. Landscaped areas occur throughout East Campus 
and consist of ornamental vegetation planted in open areas between buildings, in road medians, 
and along the edges of walkways and roads. This vegetation type includes a variety of mature trees 
such as jacaranda (Jacaranda mimosifolia), bottlebrush (Melaleuca sp.), gum tree, deodar cedar 
(Cedrus deodara), pepper tree (Schinus molle), Brazilian pepper tree (Schinus terebinthifolius), 
walnut, and coast live oak. Understory vegetation is limited. The primary groundcover is turf grass; 
other areas contain rock, leaf litter, bare ground, or mulch. 

Agricultural Areas 

Agricultural areas are used for agricultural teaching and research and are dominated by row crops 
and orchards. 

JOJOBA SCRUB 
Jojoba scrub occurs on a single plot in the Agricultural Area of West Campus. It is dominated by 
jojoba (Simmondsia chinensis) with scattered pepper trees around the edges of the plot. This was 
part of an experimental plot of Dr. Yermanos planted in the 1970s and 1980s (Psomas 2019) 

GIANT REED STAND 
Giant reed stand occurs in the Agricultural Area of West Campus. It consists of giant reed (Arundo 
donax) growing on debris piles in a fallow field. 

ORCHARD 
Orchards occur primarily on the West Campus but also in small areas on the East Campus. Trees, of 
varying levels of maturity, include different types of citrus (Citrus spp.), avocado (Persea americana), 
and European olive (Olea europaea). 

Other Areas 
Other areas include basins, disturbed areas, and developed areas. These areas are generally 
unvegetated, though they may include ornamental landscaping that is closely associated with a 
structure and smaller than the 0.25-acre minimum mapping unit. 

BASIN 
Basins occur throughout the West Campus, at the edge of the East Campus adjacent to undeveloped 
open space, and along the road to the UCR Botanic Gardens. The UCR Botanic Gardens basin is 
unlined but has concrete weirs and a concrete spillway. The center of the basin lacks vegetation and 
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contains built-up sediment, but the outer portion of the basin and banks are vegetated. This basin 
holds water intermittently. The other basins are unvegetated; some are concrete lined while others 
are soft bottomed. Based on a review of historic aerials, these basins appear to hold water for 
extended periods of time and/or year-round. 

DISTURBED 
Disturbed areas occur throughout the UCR campus and consist of bare ground that has been graded 
or otherwise altered. It should be noted that unpaved access roads (e.g., in the agricultural areas 
and the southeast corner of the campus) have not been mapped separately from the surrounding 
vegetation. 

DEVELOPED 

Developed areas occur throughout the campus and include structures (such as buildings, water 
tanks, greenhouses, etc.) and paved surfaces (such as paved roads and parking lots). Most 
developed areas occur on the East Campus. Water tanks occur in the southeast corner of East 
Campus, while various offices, greenhouses, and laboratories occur on the both East Campus and 
West Campus. Ornamental vegetation that is closely associated with these structures (i.e., not 
meeting the 0.25-acre minimum mapping unit) was not mapped separately. 

Wildlife 
The quality of wildlife habitat varies across the survey area. Natural areas (undeveloped areas with 
native vegetation) and naturalistic areas (larger areas of vegetation such as the UCR Botanic 
Gardens) provide relatively high-quality habitat. Landscaped areas (smaller patches of vegetation 
among developed areas) and the agricultural areas of West Campus provide moderate quality 
habitat. Densely developed areas with limited vegetation generally provide low-quality wildlife 
habitat. The presence of non-native vegetation, human activity, and surrounding urban 
development generally decrease the wildlife value relative to undisturbed areas. Wildlife species 
present are expected to be relatively urban-tolerant and acclimated to human activity. Wildlife 
detections were based on observations that occurred during the field survey by Psomas or that are 
expected to occur on the UCR campus based on presence of suitable habitat. Taxonomy and 
nomenclature for wildlife generally follows the Special Animals List (CDFW 2021b for special-status 
species and other species; the Center for North American Herpetology (2015) for amphibians and 
reptiles; the American Ornithological Society (2018) for birds; and the Smithsonian National 
Museum of Natural History (2011) for mammals.  

Fish and Amphibians 
No fish species were observed during the biological survey by Psomas, and suitable aquatic habitat 
is minimal. The drainages are ephemeral and travel underground for portions of their length, so are 
not expected to provide fish habitat. The basins may hold introduced species, such as western 
mosquitofish (Gambusia affinis). No amphibian species were observed during the biological survey 
by Psomas. Common species that may occur on campus include Baja California treefrog (Pseudacris 
hypochondriaca) and American bullfrog (Lithobates [=Rana] catesbeianus). 
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Reptiles 
The MSHCP does not identify any covered or special-status reptilian species as potentially occurring 
on the project site. Reptile species observed in the survey area include western fence lizard 
(Sceloporus occidentalis) and side-blotched lizard (Uta stansburiana). Other common reptile species 
expected to occur in the survey area include southern alligator lizard (Elgaria multicarinata), 
Belding’s orange-throated whiptail (Aspidoscelis hyperythra beldingi), southern Pacific rattlesnake 
(Crotalus oreganus helleri), and gopher snake (Pituophis catenifer). 

Birds 
Bird species observed on or adjacent to the UCR campus include mallard (Anas platyrhynchos), ring-
necked duck (Aythya collaris), hooded merganser (Lophodytes cucullatus), pied-billed grebe 
(Podilymbus podiceps), rock pigeon (Columba livia), white-throated swift (Aeronautes saxatalis), 
Anna’s hummingbird (Calypte anna), Allen’s hummingbird (Selasphorus sasin), American coot (Fulica 
americana), killdeer (Charadrius vociferus), great egret (Ardea alba), red-tailed hawk (Buteo 
jamaicensis), belted kingfisher (Megaceryle alcyon), Nuttall’s woodpecker (Picoides nuttallii), black 
phoebe (Sayornis nigricans), Say’s phoebe (Sayornis saya), Cassin’s kingbird (Tyrannus vociferans), 
California scrub-jay (Aphelocoma californica), common raven (Corvus corax), bushtit (Psaltriparus 
minimus), house wren (Troglodytes aedon), blue-gray gnatcatcher (Polioptila caerulea), wrentit 
(Chamaea fasciata), hermit thrush (Catharus guttatus), northern mockingbird (Mimus polyglottos), 
American pipit (Anthus rubescens), house finch (Haemorhous mexicanus), lesser goldfinch (Spinus 
psaltria), spotted towhee (Pipilo maculatus), rufous-crowned sparrow (Aimophila ruficeps), 
California towhee (Melozone crissalis), song sparrow (Melospiza melodia), white-crowned sparrow 
(Zonotrichia leucophrys), western meadowlark (Sturnella neglecta), great-tailed grackle (Quiscalus 
mexicanus), and yellow-rumped warbler (Setophaga coronata). 

Mammals 
No mammal species were directly observed during the survey by Psomas; however, evidence of 
mammal presence (e.g., scat, tracks, or burrows) was observed. California ground squirrel 
(Otospermophilus beecheyi) burrows, bobcat scat, coyote (Canis latrans) scat and tracks, and 
southern mule deer (Odocoileus hemionus) tracks were present in the survey area. Other mammal 
species that may occur include Botta’s pocket gopher (Thomomys bottae), common raccoon 
(Procyon lotor), Virginia opossum (Didelphia virginiana), and striped skunk (Mephitis mephitis). 
Common bat species with potential to forage in the survey area include big brown bat (Eptesicus 
fuscus) and California myotis (Myotis californicus). Bats may also roost in trees, buildings, and rock 
crevices on campus. 

Special-Status Species and Natural Communities 
Special-status species are those plants and animals listed, proposed for listing, or candidates for 
listing as Threatened or Endangered by the U.S. Fish and Wildlife Service (USFWS) under the Federal 
Endangered Species Act (FESA), those considered Species of Concern by the USFWS, those listed or 
candidates for listing as Rare, Threatened, or Endangered by the CDFW under the California ESA 
(CESA) and Native Plant Protection Act, animals designated as Fully Protected by the California Fish 
and Game Code, animals listed as Species of Special Concern by the CDFW, CDFW Special Plants 
(specifically those with California Rare Plant Ranks [CRPR] of 1B, 2, 3, and 4 in the California Native 
Plant Society Inventory of Rare and Endangered Vascular Plants of California), and species identified 
as sensitive by the MSHCP (County of Riverside 2003). 
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Plants with a CRPR of 1B are rare throughout their range with the majority of them endemic to 
California. Most of the plants that are ranked 1B have declined substantially over the last century. 
CRPR 1B plants constitute the majority of taxa in the CNPS Inventory, with more than 1,000 plants 
assigned to this category of rarity. Plants with a CRPR of 2A are presumed extirpated3 because they 
have not been observed or documented in California for many years. This list only includes plants 
that are presumed extirpated in California but more common elsewhere in their range. Plants with a 
CRPR of 2B meet the requirements of 1B ranking within California but are common in other states or 
countries. Plants with a CRPR of 3 lack the necessary information to assign them to one of the other 
ranks or to reject them. Plants with a CRPR of 4 are of limited distribution or infrequent throughout 
a broader area in California, and their status is being monitored. 

CRPR Ranks at each level also include a threat rank (e.g., CRPR 4.3) and are determined as follows: 
0.1-Seriously threatened in California (over 80 percent of occurrences threatened/high degree and 
immediacy of threat), 0.2-Moderately threatened in California (20-80 percent of occurrences 
threatened/moderate degree and immediacy of threat), 0.3-Not very threatened in California (less 
than 20 percent of occurrences threatened/low degree and immediacy of threat or no current 
threats known). 

Queries of the following databases were conducted for the United States Geological Service 7.5 
Minute Riverside East quadrangle to obtain comprehensive information for federally- and State-
listed species, sensitive communities, and federally-designated Critical Habitat known to or 
considered to have potential to occur on or near the UCR campus:  

 California Natural Diversity Database (CDFW 2018) 
 CNPS Online Inventory of Rare, Threatened, and Endangered Plants of California (CNPS 2019) 
 Previous reports for the UCR campus  

The literature search identified seven special-status plant species, 56 special-status wildlife species, 
and three special-status plant communities as having potential to occur in the vicinity of the UCR 
campus. Special-status plant and wildlife species were evaluated for their potential to occur within 
the LRDP boundaries based on habitat requirements, availability and quality of suitable habitat, and 
known distributions.  

Special-Status Wildlife Species 
Fifty-six special-status wildlife species have been reported in the vicinity of the survey area. Of 
these, 15 species are federally- and/or State-listed Endangered or Threatened or are candidates for 
listing:  

 Santa Ana sucker (Catostomus santaanae) 
 Steelhead – southern California Distinct Population Segment (Oncorhynchus mykiss irideus pop. 

10) 
 Riverside fairy shrimp (Streptocephalus woottoni) 
 Delhi Sands flower-loving fly (Rhaphiomidas terminates abdominalis) 
 Southern mountain yellow-legged frog (Rana muscosa) 
 Swainson’s hawk (Buteo swainsoni) 
 Bald eagle (Haliaeetus leucocephalus) 

 
3 A plant that is extirpated from California has been eliminated from California but may still occur elsewhere in its range. 
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 Western yellow-billed cuckoo (Coccyzus americanus occidentalis) 
 California black rail (Laterallus jamaicensis coturniculus) 
 Southwestern willow flycatcher (Empidonax traillii extimus) 
 Least Bell’s vireo (Vireo bellii pusillus) 
 Coastal California gnatcatcher (Polioptila californica californica) 
 Tricolored blackbird (Agelaius tricolor) 
 San Bernardino kangaroo rat (Dipodomys merriami parvus) 
 Stephens’ kangaroo rat (Dipodomys stephensi) 

Marginally suitable habitat for Riverside fairy shrimp occurs in the basins on campus. Marginally 
suitable habitat for least Bell’s vireo occurs in the mixed riparian vegetation and the mulefat thicket 
in the survey area. Suitable habitat for coastal California gnatcatcher occurs in the brittle bush 
scrub, rock outcrops, sage scrub restoration, mixed scrub, and prickly pear scrub in natural and 
naturalistic areas on campus. Marginally suitable habitat for Stephens’ kangaroo rat occurs in the 
annual grassland in natural areas on campus. Swainson’s hawks may forage in the larger open space 
areas of campus as migrants but do not nest in the project region. The remaining listed species as 
being in the vicinity of the survey area are not expected to occur in the UCR Campus due to lack of 
suitable habitat. 

In addition to species formally listed by the resource agencies, several special-status species 
(California Species of Special Concern [SSC], Watch List, and Fully Protected species) have been 
reported near the survey area. Species having potential to occur include western spadefoot (Spea 
hammondii), burrowing owl (Athene cunicularia), and Los Angeles pocket mouse (Perognathus 
longimembris brevinasus).  

In addition, the following special-status species have potential or limited potential to occur in the 
survey area due to the presence of suitable or marginally suitable habitat:  

 San Diego banded gecko (Coleonyx 
variegatus abbottii) 

 Coast horned lizard (Phrynosoma blainvillii) 
 Orange-throated whiptail 
 Coastal whiptail (Aspidoscelis tigris 

stejnegeri) 
 Southern California legless lizard (Anniella 

stebbinsi) 
 California glossy snake (Arizona elegans 

occidentalis) 
 Coast patch-nosed snake (Salvadora 

hexalepis virgultea) 
 Two-striped garter snake (Thamnophis 

hammondii) 
 Red-diamond rattlesnake (Crotalus ruber) 
 White-tailed kite (Elanus leucurus) 
 Cooper’s hawk (Accipiter cooperii) 

 Ferruginous hawk (Buteo regalis) 
 Merlin (Falco columbarius) 
 Loggerhead shrike  
 Southern California rufous crowned 

sparrow  
 Bell’s sage sparrow  
 Yellow-breasted chat (Icteria virens) 
 Yellow warbler (Setophaga petechia) 
 Northwestern San Diego pocket mouse 

(Chaetodipus fallax fallax) 
 Southern grasshopper mouse (Onychomys 

torridus ramona) 
 San Diego black-tailed jackrabbit (Lepus 

californicus bennettii) 
 Western yellow bat (Lasiurus xanthinus) 
 Pallid bat (Antrozous pallidus) 
 American badger (Taxidea taxus) 
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For these non-listed species, impacts on a small amount of habitat (relative to the availability of 
habitat in the region) are not expected to reduce the regional population below a self-sustaining 
level. The remaining species reported from database searches are not expected to occur in the 
survey area due to lack of suitable habitat. 

Burrowing Owl 
The project site is partially within the MSHCP designated survey area for burrowing owl (refer to 
Figure 4.4-3). Burrowing owl is currently designated as a SSC. The burrowing owl is a grassland 
specialist distributed throughout western North America where it occupies open areas with short 
vegetation and bare ground within shrub, desert, and grassland environments. Suitable habitat for 
burrowing owl is present on the UCR campus. Burrowing owls use a wide variety of arid and semi-
arid environments with level to gently sloping areas characterized by open vegetation and bare 
ground. The western burrowing owl (A.c. hypugaea), which occurs throughout the western United 
States including California, rarely digs its own burrows and is instead dependent upon the presence 
of burrowing mammals (i.e., California ground squirrels, coyotes, and American badgers [Taxidea 
taxus]), whose burrows are often used for roosting and nesting. The presence or absence of colonial 
mammal burrows is often a major factor that limits the presence or absence of burrowing owls. 
Where mammal burrows are scarce, burrowing owls have been found occupying man-made 
cavities, such as buried and non-functioning drainpipes, standpipes, and dry culverts. They also 
require low growth or open vegetation allowing line-of-sight observation of the surrounding habitat 
to forage and watch for predators. In California, the burrowing owl breeding season extends from 
the beginning of February through the end of August. 

Special-Status Plant Communities 

The CDFW provides a list of vegetation Alliances, Associations, and Special Stands that are 
considered “Sensitive Natural Communities” based on their rarity and threat (Psomas 2019). As 
discussed in Table 4.4-1, prickly pear scrub would be considered a sensitive natural community. 

Special-Status Plant Species 

Forty-one special-status plant species have been reported within 5 miles of the UCR campus. Of 
these, marginally suitable habitat for four federal and/or State-listed Endangered or Threatened 
species occurs within the naturally vegetated areas present in the study area. Munz’s onion (Allium 
munzii), San Diego ambrosia (Ambrosia pumila), Nevin’s barberry (Berberis nevinii), and slender-
horned spineflower (Dodecahema leptoceras) all have low potential to occur in the UCR Campus 
(Psomas 2019).  
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Figure 4.4-3 Areas of Potential Habitat for Special-Status Species 

 
Psomas 2019; Appendix D
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Additionally, 14 species with a CRPR ranking of 1A, 1B, or 2B also have low potential to occur in the 
UCR campus. These 14 species are chaparral sand-verbena (Abronia villosa var. aurita), smooth 
tarplant (Centromadia pungens ssp. laevis), Parry’s spineflower (Chorizanthe parryi var. parryi), long-
spined spineflower (Chorizanthe polygonoides var. longispina), snake cholla (Cylindropuntia 
californica var. californica), many-stemmed dudleya (Dudleya multicaulis), mesa horkelia (Horkelia 
cuneata var. puberula), California satintail (Imperata brevifolia), Parish’s desert-thorn (Lycium 
parishii), Brand’s star phacelia (Phacelia stellaris), chaparral ragwort (Senecio aphanactis), salt spring 
checkerbloom (Sidalcea neomexicana), prairie wedge grass (Sphenopholis obtusata), and San 
Bernardino aster (Symphyotrichum defoliatum). One CRPR 4.3 species, Robinson’s peppergrass 
(Lepidium virginicum ssp. robinsonii), has been observed within the southeastern portion of the 
study area, but plant species with a CRPR of 3 or 4 are not typically considered constraints on 
development. All the above-mentioned species have a low potential to occur within the naturally 
vegetated areas present in the study area (Psomas 2019).  

Critical Habitat 
Under the FESA, “Critical Habitat” is designated at the time of listing of a species or within 1 year of 
listing. Critical Habitat refers to specific areas within the geographical range of a species at the time 
it is listed that include the physical or biological features that are essential to the survival and 
eventual recovery of that species. Maintenance of these physical and biological features requires 
special management considerations or protection, regardless of whether individuals or the species 
are present or not. The UCR campus is not located in areas designated or proposed as Critical 
Habitat. 

Potential Jurisdictional Resources 
The National Wetlands Inventory (NWI) identified four basins in the West Campus; these are 
mapped as freshwater ponds classified as PUBK (i.e., in the Palustrine System with unconsolidated 
bottom and artificially flooded water regime). These artificial basins were also observed during the 
field survey and contain surface water. They are potential jurisdictional resources under the Porter-
Cologne Water Quality Control Act and Section 1602 of the California Fish and Game Code, as 
described in greater detail below in the subsequent subsections “Regional Water Quality Control 
Board and California Department of Fish and Wildlife.” 

The NWI identified another freshwater pond classified as PUBK in the middle of the eastern edge of 
the UCR Botanic Gardens. This freshwater pond was not observed during the field survey, as mature 
trees and an access road were present where the freshwater pond was mapped. The feature that 
was mapped by the NWI was not observed by Psomas during the time of the site visit; therefore, no 
jurisdictional resource occurs at this location. A basin in the UCR Botanic Gardens was not identified 
by the NWI. This basin was artificially created as part of the UCR Flood Control Management Plan for 
the University Arroyo Watershed (Jones & Stokes 2005) and is a potential jurisdictional resource. A 
different basin adjacent to undeveloped open space in the southeastern portion of the East Campus 
is artificial and was not identified by the NWI, although is similar to the basins in the West Campus 
described above. This other basin is a potential jurisdictional resource.  

Two drainage features on the UCR campus were identified by the NWI. The Gage Canal conveys 
flows through the central portion of the survey area and through both East Campus and West 
Campus. A second channel flows through the agricultural area south of Martin Luther King 
Boulevard. This drainage was referred to as the Box Springs Arroyo in the previous LRDP (EIP 2005). 
The eastern portion was classified as R4SBC, while the western portion was classified as R4SBA (i.e., 
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