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Memorandum 
Date: 

To: 

Cc: 

From: 

Subject: 

January 2, 2025 

 Donald Verleur, Olive Crest 

Eric Higuchi, Qtative 

Vanessa Tucker, VCS Environmental 

Results of a Biological Habitat Assessment at Olive Crest Housing Project, 3431 Mt. 
Vernon Ave, City of Riverside, County of Riverside, California  

This memorandum provides the results of a biological habitat assessment conducted at Olive 
Crest Housing Project located at 3431 Mt. Vernon Ave in the City of Riverside, APN: 251-234-011 
(Project site) located in Riverside County, California (Figures 1 and 2). As requested by Eric Higuchi 
of Qtative, VCS Environmental (VCS) conducted the biological habitat assessment at the Project 
site to document whether suitable habitat for special-status species exists at or in the vicinity of 
the approximately 3.37-acre Project site.  

1.0 PROJECT LOCATION 

The Project is located in the City of Riverside County, California. The Project site is located north 
of State Route (SR) 215. Access to the site is south of the intersection of Mount Vernon Avenue 
and West Shady Grove Drive (Figures 1 and 2). The Project is in Township 2 South, Range 4 West, 
Section 20 of the United States Geological Survey Riverside East 7.5-minute quadrangle. 

2.0 PROJECT DESCRIPTION 

The Project is proposing to develop eleven units (including one staff unit) clustered within the 
northwest portion of the site. Along with the cottages, several other project features will be 
developed including a multi—purpose room, shade structures, play area, water quality basin, fire 
access, and a parking lot.i 

2.1 Current Conditions 

Crest Community Church is located within the Project site and includes ornamental landscaping 
(trees and manicured lawn), as well as a parking lot for the church. The western portion of the 
Project site is composed of open, undeveloped land with a mini dirt bike track built within this 
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western portion. Project site is surrounded by residential areas to the north, east and west, and 
the BNSF railroad tracks to the south. The elevations on the Project site range from approximately 
1,169 feet above mean sea level (MSL) to 1,174 feet above MSL.  

3.0 FIELD SURVEY METHODS 

A field survey was performed on September 14, 2023, by VCS biologists Vanessa Tucker and Cody 
Fees to conduct a plant and wildlife survey on the Project site (Table 1. Survey Conditions). During 
the survey, biologists assessed the existing habitat within the Project site, paying special 
attention to those areas that had the potential to provide suitable habitat for special status plant 
and wildlife species. A review of a previous biological report (Osprey Environmental Associates, 
2020) on the Project site, reviews of historical aerial imagery (Google Earth, 2023), California 
Natural Diversity Database (CNDDB), Western Riverside County Multiple Species Habitat 
Conservation Plan (MSHCP) was also conducted.  

Plant species were identified using plant field and taxonomical guides, such as The Jepson 
Manual: Vascular Plants of California, second edition (Baldwin et al., 2012). All plant species 
encountered during the field survey were identified and recorded in field notes.  

The general wildlife survey was conducted on foot and with binoculars within the Project site. 
The purpose of the general survey was to note those species observed, ascertain general site 
conditions, and identify habitat areas that could be suitable for special status wildlife species.  

All wildlife species encountered visually or audibly during the field survey were identified and 
recorded in field notes. Signs of wildlife species including wildlife tracks, burrows, nests, scat and 
remains, were also recorded.  

Table 1. Survey Conditions 

Survey Date Time Surveyors Weather Conditions 

9/14/2023 0900-1000 Vanessa Tucker and Cody Fees 63°F, overcast, east 2 mph winds 
 

4.0 RESULTS 

4.1 Plants 

No sensitive plant species were observed within the Project site. Several common native and 
non-native plant species were observed during the survey and are included in Table 2. The Project 
site was mostly dominated by non-native species consistent with highly disturbed habitats.  The 
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native plant species observed were species that are highly adapted to human disturbance and 
environmental stressors (i.e., extreme heat).  

Table 2. Plant Species Observed  

Scientific Name Common Name 

Non-native 
Brassica nigra black mustard 
Convolvulus arvensis field bindweed 
Cynodon dactylon Bermuda grass 
Cyperus eragrotis tall flat sedge  
Latana camara shrub verbena 
Latuca serriola prickly lettuce 
Malva parvilflora cheeseweed mallow' 
Parkinsonia aculeata Mexican palo verde  
Salsola australis Russian thistle 
Schinus molle Peruvian pepper tree  
Schinus terebinthifolia Brazilian pepper tree 
Ulmus parvifolia  Chinese elm  
Washingtonia robusta Mexican fan palm 
Native  
Croton setiger turkey mullein 
Daucus pusillus American wild carrot 
Erigeron canadensis Canada horseweed  
Fraxinus latifolia  Oregon ash 

 

4.2 Wildlife 

No special status wildlife was observed within the Project site during the survey. Several wildlife 
species were observed within the Project site and are presented in Table 3. Black harvester ant 
was observed within the Project site during the field survey. The black harvester ant is one of the 
two native California ant species that the coast horned lizard (Phrynosoma blainvillii, MSCHP-
covered species, CDFW-species of conservation concern), consumes as part of their regular diet 
(California Herps, 2023). Therefore, there is potential for the MSHCP-covered coast horned lizard 
to be present within the Project site. Several fossorial mammal burrows were observed within 
the Project site, however no signs of burrowing owl (Athene cunicularia, MSHCP-covered species, 
CDFW-Species of Conservation Concern), such as eggshell fragments, tracks, feathers, cast 
pellets, or suitable burrows was observed. The Project site is within the MSHCP burrowing owl 
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survey overlay, therefore, a 30-day preconstruction survey will be required prior to project 
activities.  

Table 3. Wildlife Species Observed 

Scientific Name Common Name 
Invertebrates  
Latrodectus mactans black widow 
Veromessor pergandei black harvester ant 
Birds  
Aphelocoma californica  California scrub jay 
Corvus corax common raven 
Haemorhous mexicanus house finch  
Melozone crissalis  California towhee 
Mimus polyglottos  northern mockingbird 
Streptopelia decaocto Eurasian collared dove  
Spinus psaltria  lessser goldfinch 
Sayornis nigricans black phoebe  
Thryomanes bewickii bewick's wren 
Canis latrans coyote  
Mammals  
Equus asinus  American burro  
Lepus sylvaticus cottontail 
Zenaida macroura mourning dove 

 

4.2.1 Critical Habitat 

The United States Fish and Wildlife Service’s online service for information regarding Threatened 
and Endangered Species Final Critical Habitat designation within California was reviewed to 
determine if the Project site occurs within any species designated critical habitat. No critical 
habitat occurs within or adjacent to the Project site, therefore no impacts are anticipated to occur 
to critical habitat. 

5.0 BMPS, AVOIDANCE, AND PROTECTION MEASURE RECOMMENDATIONS 

5.1 General BMPs Incorporated into the Project 

The standard MSHCP BMPs from Appendix C of the MSHCP will be implemented in compliance 
with the MSHCP as appropriate. Key aspects of the BMPs are to use properly maintained 
equipment, properly implement and monitor BMPs to ensure that practicable measures are 
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being employed to avoid incidental disturbance of habitat and species of concern outside the 
project footprint, avoid use of chemicals near sensitive areas, develop procedures for minimizing 
the likelihood of spills and to control sediment, ensure worker safety, and minimize impacts to 
wildlife. 

5.2 Wildlife Avoidance and Protection Measures 

As detailed above, a 30-day pre-construction survey shall be conducted for burrowing owl prior 
to project activities. As part of this survey, the biologist will also assess the property for any other 
sensitive resources, including but not limited to nesting birds and coast horned lizard within the 
Project site if special-status species are discovered, coordination with the City of Riverside may 
be required regarding appropriate measures to prevent direct impacts, which may include 
buffers, exclusionary fencing, passive relocation, etc. 

Additionally, a nesting bird survey will be conducted within three days prior to work if work 
occurs during the nesting bird season (February 15 – September 1). 

6.0 CONCLUSION 

Please feel free to contact me with further questions at vtucker@vcsenvironmental.com or 949-
231-9257.  

ATTACHMENTS: 

Figure 1  Regional Location Map 
Figure 2  Vicinity Map 
Figure 3  Project Site with 500’ Survey Buffer  
Appendix A  Site Photographs 
Appendix B Osprey Environmental Associates, Western Riverside County Multiple Species 

Habitat Conservation Plan (MSHCP) Burrowing Owl Survey Report for the Crest 
Community Church Housing Development, City of Riverside, California 

  

mailto:vtucker@vcsenvironmental.com
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i A minor modification to the project description was made in 2024. 

https://www.californiaherps.com/lizards/pages/p.blainvillii.html
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Appendix A – Site Photographs  
Photos taken on September 14, 2023   
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Photo 1. North-east facing view of Project site depicting disturbed habitat. 

 

 
Photo 2. North-west facing view of dirt bike track within the Project site.  
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Photo 3. South-facing view of Project site depicting disturbed habitat and church building.  

 

 
Photo 4. East-facing view of Project site depicting lawn, disturbed habitat, and ornamental 

landscaping. 
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Photo 5. East-facing view of Project site depicting access road within disturbed habitat. 

 

 
Photo 6. West-facing view of cellular phone tower within the Project site.  

 
 



August 25, 2020	 


Andrew Woodard 

Woodward Group

7223 Magnolia Ave

Riverside, California 92504


Subject: Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP) 
Burrowing Owl Survey Report for the Crest Community Church Housing 
Development, City of Riverside, California 

Dear Mr. Woodward:


This report documents the results of an MSHCP burrowing owl survey conducted for the Crest 
Community Church Housing Development Project (project). Specifically, this report describes (1) the 
methods used for conducting the burrowing habitat assessment and survey, (2) the results of the 
burrowing owl habitat assessment and survey, and (3) related additional requiments of the MSHCP 
burrowing owl species-specific conservation objectives. 


Project Location and Description 

The proposed project site is located at 3431 MT Vernon AVE, Riverside, CA 92507 (Figure 1, Regional 
Location). The proposed project is placed in Section 20, Township 2 South, Range 4 West of the 
U.S Geological Survey (USGS) Riverside-East 7.5-minute quadrangle. The centroid of the project 
site is located at 33°58’49.16” N, 117°18’ 54.73” W, on Assessor Parcel Number (APN) 251-234-011. 


The project proposes to develop several homes or cottages within the project footprint to provide 
safe and stable homes to seniors and young families who have experienced homelessness.


Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP) 

The Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP) is a 
comprehensive, multi-jurisdictional Habitat Conservation Plan (HCP) focusing on conservation of 
species and their associated habitats in Western Riverside County (MSHCP 2003). There are 
currently a 146 species of plants and animals of various federal and state listing statuses covered in 
the MSHCP. The MSHCP provides for the assembly of a Conservation Area consisting of Core 
Areas and Linkages for the conservation of Covered Species (MSHCP 2003).The Conservation Area 
is to be assembled from portions of the MSHCP Criteria Area, which consists of quarter-section 
Criteria Cells, each with specific criteria for species conservation within that cell. The MSHCP 
requires focused surveys for certain plant and animal species for project sites located within 
designated plant and animal survey areas when potential suitable habitat is present. 


The proposed project is not located within an MSHCP Criteria Cell, however the proposed project is 
located within a pre-defined burrowing owl (Athene cunicularia) survey area. As such, the proposed 
project is required to adhere to burrowing owl Object 5 and Objective 6 per Appendix E of the 
MSHCP and the MSHCP Burrowing Owl Survey Instructions (2006).




Western Riverside County Multiple Species Habitat Conservation Plan (MSHCP) Burrowing Owl Survey 
Report for the Crest Community Church Housing Development, City of Riverside, California

Literature Review 

An analysis of all pertinent and available data resources was conducted prior to initiating surveys to 
assess habitat suitability for burrowing owls within the project footprint and up to 150-meter buffer 
zone (herein referred to as the evaluation area). The following data resources were analyzed: the 
California Natural Diversity Database (CNDDB) (2020), the Riverside Conservation Authority (RCA) 
MSHCP Information Map (2020), aerial photography (Google Earth 2020), and USGS topographic 
data (2020).   


Burrowing Owl Habitat Assessment – Step 1 

On August 18th,2020, Osprey Environmental Associates (Osprey) biologist, Marshall Paymard, 
conducted a burrowing habitat assessment within the evaluation area in accordance with the 
MSHCP Burrowing Owl Survey Instructions (2006). The total evaluation area, including all suitable 
habitat located within 150-meters was assessed on foot. Areas that could not be accessed on foot 
were methodically and visually inspected with binoculars for burrowing owl habitat and sign (i.e. 
molted feathers, white-wash, pellets, prey remains, etc.). Per the MSHCP Burrowing Owl Survey 
Instructions (2006), burrowing owl habitat includes, but is not limited to, native and non-native 
grassland, interstitial grassland within shrub lands, shrub lands with low density shrub cover, golf-
courses, drainage ditches, earthen berms, unpaved airfields, pastureland, dairies, fallow fields, and 
agricultural use areas. All suitable habitat present in the evaluation area was mapped on a 200-foot 
scale orthomosaic map. 


Results 

The results from the habitat assessment indicated that suitable burrowing owl habitat is present 
within the evaluation area. Anthropogenic related disturbances such as vegetation management or 
mowing is evident within the evaluation area. As such, the habitat quality or suitability for burrowing 
owl is poor, as fossorial mammal presence is typically limited due to such existing disturbances. 
Figure 2, Biological Resources depicts all suitable burrowing owl habitat (i.e. non-native grassland 
and disturbed habitat) present in the evaluation area. Photographs of the evaluation area are 
provided in Attachment A. 


Focused Burrow Survey – Step 2 (Part A) 

On August 18th,2020, post completion of the burrowing owl habitat assessment, a focused burrow 
survey per the MSHCP Burrowing Owl Survey Instructions (2006) was conducted. The entire 
evaluation area was systematically surveyed by walking linear transects spaced at no more than 20-
meters apart, allowing for 100% visual coverage of the ground surface. All burrows deemed 
suitable for burrowing owls (i.e. burrows containing >3-inch diameter entrances), surrogate burrows 
(i.e. man-made artificial structures), and burrowing owl sign was documented, if present. The survey 
was conducted during weather conditions conducive for detecting burrowing owls outside of their 
burrows as evident in Table 1.
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Table 1. Survey Conditions 

Results 

The results from the focused burrow survey indicated that no suitable burrows, suitable man-made 
artificial structures, or burrowing owl sign is present in the evaluation area. General wildlife species 
documented within the evaluation area or within the vicinity during the surveys included: Anna’s 
hummingbird (Calypte anna), house finch (Carpodacus mexicanus), California towhee (Pipilo 
crissalis), American crow (Corvus brachyrhynchos), red-tailed hawk (Buteo jamaicensis), lesser 
goldfinch (Spinus psaltria), and mourning dove (Zenaida macroura). 


Conclusion   

Burrowing owl habitat (i.e. non-native grassland and disturbed habitat) is present in the evaluation area. 
However, no detections of burrowing owl, suitable natural burrows, man-made structures, or burrowing 
owl sign were confirmed within the evaluation area. As such, no further focused burrowing owl surveys 
(i.e. Part B- Focused Burrowing Owl Surveys) are required for the proposed project.


However, per Appendix E Objective 6 of the MSHCP and the MSHCP Burrowing Owl Survey 
Instructions (2006), a pre-construction presence/absence survey for burrowing owl must be conducted 
within 30 days prior to ground disturbance to avoid potential direct take of burrowing owls. 


Should you have any questions regarding this report or require additional information, please do not 
hesitate to contact me at (949) 356-8476 or mpaymard@ospreyenv.com


Sincerely,





_______________________


Marshall Paymard


Osprey Environmental Associates, Inc.


Senior Biologist/Project Manager/UAV Pilot


Survey Date Time Surveyor Weather Conditions

8/18/2020 0600-0730 Marshall Paymard 76-77°F; 5% Cloud 
cover; 0-1 MPH 
winds;
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Att.:	 Attachment A – Representative Photos 
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Results 
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January 4, 2025

Tracy Fitzsimmons
Olive Crest Housing
555 Technology Court
Riverside, CA 92507

Subject: City of Riverside Crest Cottages (3431Mt. Vernon Avenue) Residential Project Health Risk
Assessment (HRA) Technical Memorandum.

Dear Ms. Fitzsimmons:

Vista Environmental has conducted an analysis to evaluate whether the proposed Crest Cottages at 3431
Mt. Vernon Avenue residential project (proposed project) would expose the residents to significant levels
of toxic air contaminants (TACs) from diesel powered trains operating on the BNSF andMetrolink Railroad
that is adjacent to the south side of the project site. This assessment was conducted within the context
of the California Environmental Quality Act (CEQA, California Public Resources Code Sections 21000, et
seq.). The methodology follows the South Coast Air Quality Management District (SCAQMD)
recommendations for quantification and evaluation of TAC emissions.

PURPOSE OF ANALYSIS
This HRA Memo has been prepared to determine the cancer and non cancer risk impacts to the residents
of the proposed project from diesel train emission created from the BNSF and Metrolink Railroad, per
Planning Comment Item #38 d. A Health Risk Assessment, due to the proximity of the railroad that is
provided in Olive Crest Housing – 3431 Mt. Vernon Avenue – Planning Case DP 2023 00841 (Conceptual
Development Review), prepared by the City of Riverside, June 21, 2023.

Thresholds of Significance Utilized in this Analysis
Any project with the potential to expose sensitive receptors to substantial levels of TACswould be deemed
to have a potentially significant impact. A health risk is the probability that exposure to a TAC under a
given set of conditions will result in an adverse health effect. The health risk is affected by several factors,
such as the amount, toxicity, and concentration of the contaminant; meteorological conditions; distance
from the emission sources to people; the distance between emission sources; the age, health, and lifestyle
of the people living or working at a location; and the length of exposure to the toxic air contaminant.

The term “risk” usually refers to the chance of contracting cancer as a result of an exposure, and it is
expressed as a probability: chances in a million. The values expressed for cancer risk do not predict actual
cases that will result from exposure to toxic air contaminants. Rather, they state a probability of
contracting cancer over and above the background level and over a given exposure to toxic air
contaminants. Since this analysis is limited to analyzing the health risks of the proposed residents and is
not a part of CEQA, there are no specific thresholds of significance that directly apply to the proposed
project.

In order to provide a conservative analysis, the SCAQMD CEQA level thresholds for TAC emission created
by a project have been utilized to analyze the TAC impacts from the railroad to the proposed residential
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uses. According to the SCAQMD CEQA Handbook, any project that has the potential to expose the public
to toxic air contaminants in excess of the following thresholds would be considered to have a significant
air quality impact:

 If the Maximum Incremental Cancer Risk is 10 in one million or greater; or

 Toxic air contaminants from the proposed project would result in a Hazard Index increase of 1 or
greater.

PROJECT DESCRIPTION

Site Location and Study Area
The project site is located in the eastern portion of the City of Riverside (City) at 3431Mt. Vernon Avenue.
The project site is located on vacant land located behind the existing Crest Community Church and is
bounded by single family homes to the north, the Church and Mt. Vernon Avenue to the east, the BNSF
and Metrolink Railroad to the south, and single family homes to the west.

Proposed Project Description
The project is proposing to develop eleven units (including one staff unit) clustered within the northwest
portion of the site. Along with the cottages, several other project features will be developed including a
multipurpose room, shade structures, play area, water quality basin, fire access, and a parking lot. The
site plan is shown in Figure 1.

TAC EMISSIONSMODELING PROCEDURES
The dispersion modeling utilized for analyzing the TAC emissions in this analysis has been based on the
recommended methodology described in Health Risk Assessment Guidance for Analyzing Cancer Risks
from Mobile Source Diesel idling Emissions for CEQA Air Quality Analysis (SCAQMD HRA Guidance),
prepared by SCAQMD, 2003, Air Toxics Hot Spots Program Risk Assessment Guidelines (OEHHA
Guidelines), prepared by Office of Environmental Health Hazard, February 2015, and Risk Assessment
Procedures for Rules 1401, 1401.1 and 212 (SCAQMD Risk Assessment Procedures), prepared by SCAQMD,
September 1, 2017. Important issues that affect the dispersion modeling include the following: 1) Model
Selection, 2) Source Treatment, 3) Meteorological Data, and 4) Receptor Grid. Each of these issues is
addressed below.

Model Selection
The AERMOD View Version 11.2.0 Model was used for all dispersion modeling. Key dispersion modeling
options selected include the regulatory default option and urban modeling option for Riverside County
with a population of 2,189,6411. Flagpole receptor height was set to 0 meters. AERMAP was run with a
7.5 minute USGS DEMMap of Riverside East, which covers the project site.

Meteorological Data
Meteorological data from the Riverside Airport Meteorological Station was selected for this modeling
application. Meteorological data of years 2012 to 2016 was collected at the Azusa Station. The SCAQMD

1 Obtained from: https://www.aqmd.gov/home/air quality/meteorological data/modeling guidance
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processed the data for input to the model. The elevation of 245 meters was utilized for the Riverside
Airport Station2.

Receptor Locations
A grid receptor with 20 points was placed over the locations of the proposed homes. Figure 2 shows the
locations of the sources and receptors modeled in the AERMOD model.

Railroad Locomotive Diesel Emissions Assumptions
The Railroad line that run adjacent to the south side of the project site are utilized forMetrolink commuter
trains and freight trains. According to www.metrolinktrains.com the 91/Perris Valley Metrolink line
adjacent to the project site has ten trains per day that pass the project site. According to the Perris Valley
Line Freight Study, prepared by the Riverside County Transportation Commission, May 14, 2008, the BNSF
runs up to four freight trains per day past the project site and the freight trains run at 20 mile per hour in
the section that is near the project site. It has been estimated that the Metrolink trains run at 40 miles
per hour in the vicinity of the project site.

Currently all of the Metrolink locomotives meet the Tier 4 emissions standards3. There is no specific data
available for the tier level of the freight trains. In order to provide a conservative analysis they have been
analyzed as Tier 2+ engines.

Locomotives Running Emissions

The locomotives engine specifications were obtained from Health Risk Assessment for the Central
Maintenance Facility, prepared for Metrolink, November 2014, which found the Tier 4Metrolink fleet had
an average of 4,365 horsepower and at Notch 5, which is the typical engine power level for through line
situations, the adjustment or load factor of the locomotives is 0.79. According to Emission Factors for
Locomotives, prepared by the EPA, April 2009, Tier 2+ line haul locomotives produce 0.08 grams of PM10
per brake horsepower hour (bhp hr) and Tier 4 locomotives produce 0.015 grams of PM10 per bhp hr.
This results in the four freight locomotives producing a total of 909 grams of PM10 per hour and the ten
Metrolink trains producing 426 grams of PM10 per hour or an average of 95 grams of PM10 per hour per
locomotive.

The locomotive running emissions were analyzed as a line volume source in AERMODwith a plume height
of 5.6 meters, and a plume width of 4.0 meters, and a release height of 4.9 meters. A summary of the
locomotive running emissions parameters are provided in Table A. The locomotive running emissions
were determined by calculating the time each train takes to cross the length in meters of analyzed rail
line and then multiplying that amount of time by the daily train operations and dividing it by 24 hours in
order to determine the percent of daily running time. The daily running time was then multiplied by the
emissions rate of 95 grams of DPM per hour. The emission rate was then converted to grams per second
for use in the AERMOD model.

2 Obtained from: https://www.aqmd.gov/home/air quality/meteorological data/aermod table 1
3 Obtained from: https://www.masstransitmag.com/rail/vehicles/press release/21153359/metrolink metrolink
tier 4 locomotive project receives environmental certification
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Table A – Locomotive Running Emissions used in the AERMOD Model

Train Type Daily Operations1 Train Speed (MPH)
Length of Track

Modeled (meters)
DPM Emission Rates2

(grams/second)
Freight 4 20

1,247
1.71E 04

Metrolink 10 40 2.14E 04
Total 14 3.85E 04
Notes:
1 10 daily Metrolink trains obtained from www.metrolinktrains.com; and 4 freight trains obtained from RCTC, 2008.
2 Emission rates obtained from Metrolink, 2014; EPA, 2009

IMPACT ANALYSIS
Health risks from TACs are twofold. First, TACs are carcinogens according to the State of California.
Second, short term acute and long term chronic exposure to TACs can cause health effects to the
respiratory system. Each of these health risks is discussed below.

Cancer Risks
According to the OEHHA Guidance (OEHHA, 2015) and Risk Assessment Procedures for Rules 1401, 1401.1
and 212, (SCAQMD, 2017), the cancer risk should be calculated using the following formula:

Cancer Risk = [Dose inh (mg/(Kg day)] * [Cancer Potency Factor (kg day)/mg]*[1x106] * Age Sensitivity
Factor * Fraction of Time at Home

Dose inh = (Cair * DBR * A * EF * ED * 106) / AT

Where:
Cair [Concentration in air (μg/m3)] = (Calculated by AERMODModel)
DBR [Daily breathing rate (L/kg body weight – day)]
A [Inhalation absorption factor]
EF [Exposure frequency (days/year)]
ED [Exposure duration (years)]
106 [Micrograms to milligrams conversion]
AT [Average time period over which exposure is averaged in days]

The cancer risk parameters used in this evaluation for the proposed townhomes are shown in Table B.
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Table B – Cancer Risk Calculation Parameters

Parameter
Operations

(3rd Trimester to 2 years) (2 to 16 years) (16 to 30 years)
Cancer Potency Factor (mg/kg day) for DPM 1.1 1.1 1.1
Daily Breathing Rate (L/kg body weight day) 1,009(1) 572 261
Inhalation Absorption Factor 1 1 1
Exposure Frequency (days/year) 350 350 350
Exposure Duration (years) 2.25 14 13.75
Age Sensitivity Factor 10 3 1
Fraction of Time at Home 1.0 1.0 1.0
Averaging Time2 (days) 25,550 25,550 25,550
Potential Cancer Risk = Cair * 342 Cair * 362 Cair * 39.5
Notes:
1 Based on 95th percentile breathing rate of 361 for 3rd trimester for 3months and 1,090 for 0 to 2 years for 24months (OEHHA, 2015; SCAQMD,
2017).
2 Based on a 70 year average lifetime (OEHHA, 2015; SCAQMD, 2017)

The Title 24 Part 6 standards require all homes to include positive static pressure forced air HVAC systems
that are equipped with a high efficiency MERV 13 filter in the air intake for the HVAC system. According
to Status of Research on Potential Mitigation Concepts to Reduce Exposure to Nearby Traffic Pollution,
prepared by CARB, August 23, 2012, research has shown that homes with positive static pressure HVAC
systems with MERV 13 air filters result in an 80 percent reduction in particulates when compared to
outdoor levels of particulates. Table C provides a summary of the calculated diesel emission
concentrations at the nearest sensitive receptors as well as the calculated cancer risk at the exterior of
the proposed homes and at the interior of the proposed homes. The AERMOD printouts are attached to
this Memo.

Table C – TAC Cancer Risks at Proposed Cottages

Location
Receptor Location Annual PM10

Concentration (μg/m3)
Cancer Risk Per Million People2

X Y Exterior Interior with MERV 133

PMI1 470,826 3,760,014 0.0105 7.8 1.6
SCAQMD Threshold 10
Exceed Threshold? No

Notes:
1 The locations of the Point of Maximum Impact (PMI) is shown above in Figure 4.
2 The residential cancer risk based on: Cair (3rd Tri to 2 year) * 342 + Cair (2 to 16 years) * 362 + Cair (16 to 20 years) * 39.5.
3 The interior cancer risk was calculated by reducing the exterior cancer risk by 80 percent in order to account for MERV 13 filters.
Source: Calculated from ISC AERMOD View Version 11.2.0. 

The data provided in Table C shows that the cancer risk from DPM train emissions at the exterior of the
most impacted home would be 7.8 per million persons and interior of the most impacted home would be
1.6 per million persons with MERV 13 filters that are a Title 24 Part 6 requirement. As such the cancer
risk at the interior and exterior of the proposed homes would be below the SCAQMD’s 10 per million
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person threshold. Therefore, the cancer risk risks to residents at the proposed homes would be within
the acceptable standards.

Non Cancer Risks
In addition to the cancer risk from exposure to TAC emissions there is also the potential TAC exposure
may result in adverse health impacts from acute and chronic illnesses, which are detailed below.

Chronic Health Impacts
Chronic health effects are characterized by prolonged or repeated exposure to a TAC over many days,
months, or years. Symptoms from chronic health impacts may not be immediately apparent and are often
irreversible. The chronic hazard index is based on the most impacted sensitive receptor from the
proposed project and is calculated from the annual average concentrations of PM10. The relationship for
non cancer chronic health effects is given by the equation:

HIDPM = CDPM / RELDPM

Where,
HIDPM = Hazard Index; an expression of the potential for non cancer health effects.
CDPM = Annual average diesel particulate matter concentration in g/m3.
RELDPM= Reference Exposure Level (REL) for diesel particulate matter; the diesel particulate matter

concentration at which no adverse health effects are anticipated.

The RELDPM is 5 μg/m3. The Office of Environmental Health Hazard Assessment as protective for the
respiratory system has established this concentration. As shown above in Table C, the AERMOD model
found that the highest annual DPM concentration of 0.0105 μg/m3 for DPM chronic non cancer risk
emissions. The resulting Hazard Index is:

HIDPM = 0.0105 / 5 = 0.00209

The criterion for significance from the SCAQMD is a Chronic Hazard Index increase of 1.0 or greater.
Therefore, the non cancer chronic health risks to residents at the proposed homes would be within the
acceptable standards.

Acute Health Impacts
Acute health effects are characterized by sudden and severe exposure and rapid absorption of a TAC.
Normally, a single large exposure is involved. Acute health effects are often treatable and reversible. The
acute hazard index is calculated from the maximum 24 hour concentrations of PM10 at the point of
maximum impact (PMI), which has been calculated with the AERMODmodel and the parameters detailed
above. The relationship for non cancer acute health effects is given by the equation:

AHI = C / AREL

Where,
AHI = Acute Hazard Index; an expression of the potential for non cancer health effects.
C = Maximum hourly concentration of either PM10 in g/m3.
AREL = Acute Reference Exposure Level.

No acute risk has been found to be directly created from DPM, so there is no AREL assigned to DPM,
however in order to provide an DPM equivalent AREL, the ARELs from all of the other TACs that are
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emitted in diesel exhaust were added together based on their diesel weighting. This resulted in a diesel
emission weighted equivalent AREL of 137 μg/m3. The AERMOD model found that the highest 24 hour
concentration at the PMI is 0.0178 μg/m3 for DPM equivalent acute non cancer risk emissions. The
resulting Hazard Index is:

AHI = 0.0178 / 137 = 0.00013

The criterion for significance from SCAQMD is an Acute Hazard Index increase of 1.0 or greater. Therefore,
the non cancer acute health risks to the residents at the proposed homes would be within the acceptable
standards.

Please let me know if you have any questions or need additional information with regard to the above
analysis. I can be reached at (949) 510 5355, or email me at greg@vistalb.com.

Sincerely,

Greg Tonkovich, AICP
Senior Analyst
Vista Environmental
949 510 5355

Encl.: Figure 1 Proposed Site Plan
Figure 2 AERMOD Source and Receptor Placement
AERMODModel Printouts
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** 
**************************************** 
** 
** AERMOD Input Produced by: 
** AERMOD View Ver. 11.2.0 
** Lakes Environmental Software Inc. 
** Date: 11/6/2023 
** File: C:\Vista Env\2023\23045 Riverside\AERMOD\TrainDPM\TrainDPM.ADI 
** 
**************************************** 
** 
** 
**************************************** 
** AERMOD Control Pathway 
**************************************** 
** 
** 
CO STARTING 
   TITLEONE Riverside Crest Cottages - DPM Train Emissions 
   TITLETWO PM10 
   MODELOPT DFAULT CONC 
   AVERTIME 24 PERIOD 
   URBANOPT 2189641 Riverside_Co 
   POLLUTID PM_10  
   RUNORNOT RUN 
   ERRORFIL TrainDPM.err 
CO FINISHED 
** 
**************************************** 
** AERMOD Source Pathway 
**************************************** 
** 
** 
SO STARTING 
** Source Location ** 
** Source ID - Type - X Coord. - Y Coord. ** 
** --------------------------------------------------------------------- 
** Line Source Represented by Adjacent Volume Sources 
** LINE VOLUME Source ID = RAIL 
** DESCRSRC BNSF and Metrolink Railroad 
** PREFIX  
** Length of Side = 4.00 
** Configuration = Adjacent 
** Emission Rate = 0.000385 
** Vertical Dimension = 5.60 
** SZINIT = 2.60 
** Nodes = 23 
** 470287.576, 3760035.732, 342.98, 0.00, 1.86 
** 470340.195, 3760016.731, 343.76, 0.00, 1.86 
** 470384.044, 3759999.191, 344.90, 0.00, 1.86 
** 470422.047, 3759988.960, 345.16, 0.00, 1.86 
** 470473.204, 3759977.267, 347.97, 0.00, 1.86 
** 470522.899, 3759969.958, 347.91, 0.00, 1.86 
** 470549.209, 3759968.497, 348.41, 0.00, 1.86 



** 470600.366, 3759962.650, 349.76, 0.00, 1.86 
** 470709.989, 3759961.189, 352.08, 0.00, 1.86 
** 470859.075, 3759956.804, 354.95, 0.00, 1.86 
** 470989.161, 3759952.419, 359.11, 0.00, 1.86 
** 471069.551, 3759952.419, 361.02, 0.00, 1.86 
** 471114.862, 3759952.419, 363.24, 0.00, 1.86 
** 471168.942, 3759961.189, 364.56, 0.00, 1.86 
** 471221.561, 3759975.805, 365.00, 0.00, 1.86 
** 471293.181, 3759993.345, 365.33, 0.00, 1.86 
** 471320.952, 3759994.806, 365.64, 0.00, 1.86 
** 471354.570, 3759993.345, 365.69, 0.00, 1.86 
** 471394.034, 3759980.190, 366.84, 0.00, 1.86 
** 471421.805, 3759962.650, 367.70, 0.00, 1.86 
** 471445.191, 3759942.187, 370.19, 0.00, 1.86 
** 471465.654, 3759915.878, 373.86, 0.00, 1.86 
** 471477.347, 3759892.492, 374.24, 0.00, 1.86 
** --------------------------------------------------------------------- 
   LOCATION L0000001     VOLUME   470289.457 3760035.053 343.01 
   LOCATION L0000002     VOLUME   470293.219 3760033.694 343.06 
   LOCATION L0000003     VOLUME   470296.982 3760032.336 343.12 
   LOCATION L0000004     VOLUME   470300.744 3760030.977 343.18 
   LOCATION L0000005     VOLUME   470304.506 3760029.618 343.23 
   LOCATION L0000006     VOLUME   470308.268 3760028.260 343.29 
   LOCATION L0000007     VOLUME   470312.031 3760026.901 343.34 
   LOCATION L0000008     VOLUME   470315.793 3760025.543 343.40 
   LOCATION L0000009     VOLUME   470319.555 3760024.184 343.45 
   LOCATION L0000010     VOLUME   470323.317 3760022.826 343.51 
   LOCATION L0000011     VOLUME   470327.079 3760021.467 343.57 
   LOCATION L0000012     VOLUME   470330.842 3760020.108 343.62 
   LOCATION L0000013     VOLUME   470334.604 3760018.750 343.68 
   LOCATION L0000014     VOLUME   470338.366 3760017.391 343.73 
   LOCATION L0000015     VOLUME   470342.103 3760015.967 343.81 
   LOCATION L0000016     VOLUME   470345.817 3760014.482 343.91 
   LOCATION L0000017     VOLUME   470349.531 3760012.996 344.00 
   LOCATION L0000018     VOLUME   470353.245 3760011.511 344.10 
   LOCATION L0000019     VOLUME   470356.959 3760010.025 344.20 
   LOCATION L0000020     VOLUME   470360.673 3760008.540 344.29 
   LOCATION L0000021     VOLUME   470364.387 3760007.054 344.39 
   LOCATION L0000022     VOLUME   470368.101 3760005.569 344.49 
   LOCATION L0000023     VOLUME   470371.815 3760004.083 344.58 
   LOCATION L0000024     VOLUME   470375.529 3760002.597 344.68 
   LOCATION L0000025     VOLUME   470379.243 3760001.112 344.78 
   LOCATION L0000026     VOLUME   470382.956 3759999.626 344.87 
   LOCATION L0000027     VOLUME   470386.775 3759998.456 344.92 
   LOCATION L0000028     VOLUME   470390.638 3759997.416 344.95 
   LOCATION L0000029     VOLUME   470394.500 3759996.376 344.97 
   LOCATION L0000030     VOLUME   470398.363 3759995.336 345.00 
   LOCATION L0000031     VOLUME   470402.225 3759994.296 345.02 
   LOCATION L0000032     VOLUME   470406.088 3759993.256 345.05 
   LOCATION L0000033     VOLUME   470409.950 3759992.216 345.08 
   LOCATION L0000034     VOLUME   470413.813 3759991.177 345.10 
   LOCATION L0000035     VOLUME   470417.675 3759990.137 345.13 
   LOCATION L0000036     VOLUME   470421.538 3759989.097 345.16 
   LOCATION L0000037     VOLUME   470425.432 3759988.186 345.35 



   LOCATION L0000038     VOLUME   470429.332 3759987.295 345.56 
   LOCATION L0000039     VOLUME   470433.231 3759986.403 345.77 
   LOCATION L0000040     VOLUME   470437.130 3759985.512 345.99 
   LOCATION L0000041     VOLUME   470441.030 3759984.621 346.20 
   LOCATION L0000042     VOLUME   470444.929 3759983.729 346.42 
   LOCATION L0000043     VOLUME   470448.829 3759982.838 346.63 
   LOCATION L0000044     VOLUME   470452.728 3759981.947 346.85 
   LOCATION L0000045     VOLUME   470456.628 3759981.056 347.06 
   LOCATION L0000046     VOLUME   470460.527 3759980.164 347.27 
   LOCATION L0000047     VOLUME   470464.426 3759979.273 347.49 
   LOCATION L0000048     VOLUME   470468.326 3759978.382 347.70 
   LOCATION L0000049     VOLUME   470472.225 3759977.490 347.92 
   LOCATION L0000050     VOLUME   470476.168 3759976.831 347.97 
   LOCATION L0000051     VOLUME   470480.126 3759976.249 347.96 
   LOCATION L0000052     VOLUME   470484.083 3759975.667 347.96 
   LOCATION L0000053     VOLUME   470488.041 3759975.085 347.95 
   LOCATION L0000054     VOLUME   470491.998 3759974.503 347.95 
   LOCATION L0000055     VOLUME   470495.955 3759973.921 347.94 
   LOCATION L0000056     VOLUME   470499.913 3759973.339 347.94 
   LOCATION L0000057     VOLUME   470503.870 3759972.757 347.93 
   LOCATION L0000058     VOLUME   470507.828 3759972.175 347.93 
   LOCATION L0000059     VOLUME   470511.785 3759971.593 347.92 
   LOCATION L0000060     VOLUME   470515.743 3759971.011 347.92 
   LOCATION L0000061     VOLUME   470519.700 3759970.429 347.91 
   LOCATION L0000062     VOLUME   470523.664 3759969.916 347.92 
   LOCATION L0000063     VOLUME   470527.658 3759969.694 348.00 
   LOCATION L0000064     VOLUME   470531.652 3759969.472 348.08 
   LOCATION L0000065     VOLUME   470535.646 3759969.250 348.15 
   LOCATION L0000066     VOLUME   470539.640 3759969.028 348.23 
   LOCATION L0000067     VOLUME   470543.634 3759968.807 348.30 
   LOCATION L0000068     VOLUME   470547.627 3759968.585 348.38 
   LOCATION L0000069     VOLUME   470551.609 3759968.223 348.47 
   LOCATION L0000070     VOLUME   470555.584 3759967.768 348.58 
   LOCATION L0000071     VOLUME   470559.558 3759967.314 348.68 
   LOCATION L0000072     VOLUME   470563.532 3759966.860 348.79 
   LOCATION L0000073     VOLUME   470567.506 3759966.406 348.89 
   LOCATION L0000074     VOLUME   470571.480 3759965.952 349.00 
   LOCATION L0000075     VOLUME   470575.454 3759965.497 349.10 
   LOCATION L0000076     VOLUME   470579.428 3759965.043 349.21 
   LOCATION L0000077     VOLUME   470583.402 3759964.589 349.31 
   LOCATION L0000078     VOLUME   470587.377 3759964.135 349.42 
   LOCATION L0000079     VOLUME   470591.351 3759963.681 349.52 
   LOCATION L0000080     VOLUME   470595.325 3759963.226 349.63 
   LOCATION L0000081     VOLUME   470599.299 3759962.772 349.73 
   LOCATION L0000082     VOLUME   470603.292 3759962.611 349.82 
   LOCATION L0000083     VOLUME   470607.291 3759962.558 349.91 
   LOCATION L0000084     VOLUME   470611.291 3759962.505 349.99 
   LOCATION L0000085     VOLUME   470615.291 3759962.451 350.08 
   LOCATION L0000086     VOLUME   470619.290 3759962.398 350.16 
   LOCATION L0000087     VOLUME   470623.290 3759962.345 350.25 
   LOCATION L0000088     VOLUME   470627.290 3759962.291 350.33 
   LOCATION L0000089     VOLUME   470631.289 3759962.238 350.41 
   LOCATION L0000090     VOLUME   470635.289 3759962.185 350.50 
   LOCATION L0000091     VOLUME   470639.289 3759962.131 350.58 



   LOCATION L0000092     VOLUME   470643.288 3759962.078 350.67 
   LOCATION L0000093     VOLUME   470647.288 3759962.025 350.75 
   LOCATION L0000094     VOLUME   470651.288 3759961.971 350.84 
   LOCATION L0000095     VOLUME   470655.287 3759961.918 350.92 
   LOCATION L0000096     VOLUME   470659.287 3759961.865 351.01 
   LOCATION L0000097     VOLUME   470663.286 3759961.811 351.09 
   LOCATION L0000098     VOLUME   470667.286 3759961.758 351.18 
   LOCATION L0000099     VOLUME   470671.286 3759961.705 351.26 
   LOCATION L0000100     VOLUME   470675.285 3759961.651 351.35 
   LOCATION L0000101     VOLUME   470679.285 3759961.598 351.43 
   LOCATION L0000102     VOLUME   470683.285 3759961.545 351.51 
   LOCATION L0000103     VOLUME   470687.284 3759961.491 351.60 
   LOCATION L0000104     VOLUME   470691.284 3759961.438 351.68 
   LOCATION L0000105     VOLUME   470695.284 3759961.385 351.77 
   LOCATION L0000106     VOLUME   470699.283 3759961.331 351.85 
   LOCATION L0000107     VOLUME   470703.283 3759961.278 351.94 
   LOCATION L0000108     VOLUME   470707.283 3759961.225 352.02 
   LOCATION L0000109     VOLUME   470711.282 3759961.151 352.10 
   LOCATION L0000110     VOLUME   470715.280 3759961.033 352.18 
   LOCATION L0000111     VOLUME   470719.278 3759960.915 352.26 
   LOCATION L0000112     VOLUME   470723.277 3759960.798 352.34 
   LOCATION L0000113     VOLUME   470727.275 3759960.680 352.41 
   LOCATION L0000114     VOLUME   470731.273 3759960.563 352.49 
   LOCATION L0000115     VOLUME   470735.271 3759960.445 352.57 
   LOCATION L0000116     VOLUME   470739.270 3759960.327 352.64 
   LOCATION L0000117     VOLUME   470743.268 3759960.210 352.72 
   LOCATION L0000118     VOLUME   470747.266 3759960.092 352.80 
   LOCATION L0000119     VOLUME   470751.264 3759959.975 352.87 
   LOCATION L0000120     VOLUME   470755.263 3759959.857 352.95 
   LOCATION L0000121     VOLUME   470759.261 3759959.739 353.03 
   LOCATION L0000122     VOLUME   470763.259 3759959.622 353.11 
   LOCATION L0000123     VOLUME   470767.258 3759959.504 353.18 
   LOCATION L0000124     VOLUME   470771.256 3759959.387 353.26 
   LOCATION L0000125     VOLUME   470775.254 3759959.269 353.34 
   LOCATION L0000126     VOLUME   470779.252 3759959.152 353.41 
   LOCATION L0000127     VOLUME   470783.251 3759959.034 353.49 
   LOCATION L0000128     VOLUME   470787.249 3759958.916 353.57 
   LOCATION L0000129     VOLUME   470791.247 3759958.799 353.64 
   LOCATION L0000130     VOLUME   470795.245 3759958.681 353.72 
   LOCATION L0000131     VOLUME   470799.244 3759958.564 353.80 
   LOCATION L0000132     VOLUME   470803.242 3759958.446 353.88 
   LOCATION L0000133     VOLUME   470807.240 3759958.328 353.95 
   LOCATION L0000134     VOLUME   470811.239 3759958.211 354.03 
   LOCATION L0000135     VOLUME   470815.237 3759958.093 354.11 
   LOCATION L0000136     VOLUME   470819.235 3759957.976 354.18 
   LOCATION L0000137     VOLUME   470823.233 3759957.858 354.26 
   LOCATION L0000138     VOLUME   470827.232 3759957.740 354.34 
   LOCATION L0000139     VOLUME   470831.230 3759957.623 354.41 
   LOCATION L0000140     VOLUME   470835.228 3759957.505 354.49 
   LOCATION L0000141     VOLUME   470839.226 3759957.388 354.57 
   LOCATION L0000142     VOLUME   470843.225 3759957.270 354.64 
   LOCATION L0000143     VOLUME   470847.223 3759957.152 354.72 
   LOCATION L0000144     VOLUME   470851.221 3759957.035 354.80 
   LOCATION L0000145     VOLUME   470855.219 3759956.917 354.88 



   LOCATION L0000146     VOLUME   470859.218 3759956.799 354.95 
   LOCATION L0000147     VOLUME   470863.215 3759956.664 355.08 
   LOCATION L0000148     VOLUME   470867.213 3759956.529 355.21 
   LOCATION L0000149     VOLUME   470871.211 3759956.395 355.34 
   LOCATION L0000150     VOLUME   470875.209 3759956.260 355.47 
   LOCATION L0000151     VOLUME   470879.206 3759956.125 355.59 
   LOCATION L0000152     VOLUME   470883.204 3759955.990 355.72 
   LOCATION L0000153     VOLUME   470887.202 3759955.856 355.85 
   LOCATION L0000154     VOLUME   470891.200 3759955.721 355.98 
   LOCATION L0000155     VOLUME   470895.197 3759955.586 356.11 
   LOCATION L0000156     VOLUME   470899.195 3759955.451 356.23 
   LOCATION L0000157     VOLUME   470903.193 3759955.317 356.36 
   LOCATION L0000158     VOLUME   470907.190 3759955.182 356.49 
   LOCATION L0000159     VOLUME   470911.188 3759955.047 356.62 
   LOCATION L0000160     VOLUME   470915.186 3759954.912 356.74 
   LOCATION L0000161     VOLUME   470919.184 3759954.778 356.87 
   LOCATION L0000162     VOLUME   470923.181 3759954.643 357.00 
   LOCATION L0000163     VOLUME   470927.179 3759954.508 357.13 
   LOCATION L0000164     VOLUME   470931.177 3759954.373 357.26 
   LOCATION L0000165     VOLUME   470935.175 3759954.239 357.38 
   LOCATION L0000166     VOLUME   470939.172 3759954.104 357.51 
   LOCATION L0000167     VOLUME   470943.170 3759953.969 357.64 
   LOCATION L0000168     VOLUME   470947.168 3759953.834 357.77 
   LOCATION L0000169     VOLUME   470951.166 3759953.700 357.89 
   LOCATION L0000170     VOLUME   470955.163 3759953.565 358.02 
   LOCATION L0000171     VOLUME   470959.161 3759953.430 358.15 
   LOCATION L0000172     VOLUME   470963.159 3759953.295 358.28 
   LOCATION L0000173     VOLUME   470967.156 3759953.161 358.41 
   LOCATION L0000174     VOLUME   470971.154 3759953.026 358.53 
   LOCATION L0000175     VOLUME   470975.152 3759952.891 358.66 
   LOCATION L0000176     VOLUME   470979.150 3759952.756 358.79 
   LOCATION L0000177     VOLUME   470983.147 3759952.622 358.92 
   LOCATION L0000178     VOLUME   470987.145 3759952.487 359.05 
   LOCATION L0000179     VOLUME   470991.144 3759952.419 359.16 
   LOCATION L0000180     VOLUME   470995.144 3759952.419 359.25 
   LOCATION L0000181     VOLUME   470999.144 3759952.419 359.35 
   LOCATION L0000182     VOLUME   471003.144 3759952.419 359.44 
   LOCATION L0000183     VOLUME   471007.144 3759952.419 359.54 
   LOCATION L0000184     VOLUME   471011.144 3759952.419 359.63 
   LOCATION L0000185     VOLUME   471015.144 3759952.419 359.73 
   LOCATION L0000186     VOLUME   471019.144 3759952.419 359.82 
   LOCATION L0000187     VOLUME   471023.144 3759952.419 359.92 
   LOCATION L0000188     VOLUME   471027.144 3759952.419 360.01 
   LOCATION L0000189     VOLUME   471031.144 3759952.419 360.11 
   LOCATION L0000190     VOLUME   471035.144 3759952.419 360.20 
   LOCATION L0000191     VOLUME   471039.144 3759952.419 360.30 
   LOCATION L0000192     VOLUME   471043.144 3759952.419 360.39 
   LOCATION L0000193     VOLUME   471047.144 3759952.419 360.49 
   LOCATION L0000194     VOLUME   471051.144 3759952.419 360.58 
   LOCATION L0000195     VOLUME   471055.144 3759952.419 360.68 
   LOCATION L0000196     VOLUME   471059.144 3759952.419 360.77 
   LOCATION L0000197     VOLUME   471063.144 3759952.419 360.87 
   LOCATION L0000198     VOLUME   471067.144 3759952.419 360.96 
   LOCATION L0000199     VOLUME   471071.144 3759952.419 361.10 



   LOCATION L0000200     VOLUME   471075.144 3759952.419 361.29 
   LOCATION L0000201     VOLUME   471079.144 3759952.419 361.49 
   LOCATION L0000202     VOLUME   471083.144 3759952.419 361.69 
   LOCATION L0000203     VOLUME   471087.144 3759952.419 361.88 
   LOCATION L0000204     VOLUME   471091.144 3759952.419 362.08 
   LOCATION L0000205     VOLUME   471095.144 3759952.419 362.27 
   LOCATION L0000206     VOLUME   471099.144 3759952.419 362.47 
   LOCATION L0000207     VOLUME   471103.144 3759952.419 362.67 
   LOCATION L0000208     VOLUME   471107.144 3759952.419 362.86 
   LOCATION L0000209     VOLUME   471111.144 3759952.419 363.06 
   LOCATION L0000210     VOLUME   471115.140 3759952.464 363.25 
   LOCATION L0000211     VOLUME   471119.089 3759953.104 363.34 
   LOCATION L0000212     VOLUME   471123.037 3759953.745 363.44 
   LOCATION L0000213     VOLUME   471126.986 3759954.385 363.54 
   LOCATION L0000214     VOLUME   471130.934 3759955.025 363.63 
   LOCATION L0000215     VOLUME   471134.882 3759955.665 363.73 
   LOCATION L0000216     VOLUME   471138.831 3759956.306 363.83 
   LOCATION L0000217     VOLUME   471142.779 3759956.946 363.92 
   LOCATION L0000218     VOLUME   471146.728 3759957.586 364.02 
   LOCATION L0000219     VOLUME   471150.676 3759958.227 364.11 
   LOCATION L0000220     VOLUME   471154.625 3759958.867 364.21 
   LOCATION L0000221     VOLUME   471158.573 3759959.507 364.31 
   LOCATION L0000222     VOLUME   471162.521 3759960.147 364.40 
   LOCATION L0000223     VOLUME   471166.470 3759960.788 364.50 
   LOCATION L0000224     VOLUME   471170.383 3759961.589 364.57 
   LOCATION L0000225     VOLUME   471174.237 3759962.659 364.60 
   LOCATION L0000226     VOLUME   471178.091 3759963.730 364.64 
   LOCATION L0000227     VOLUME   471181.945 3759964.801 364.67 
   LOCATION L0000228     VOLUME   471185.799 3759965.871 364.70 
   LOCATION L0000229     VOLUME   471189.653 3759966.942 364.73 
   LOCATION L0000230     VOLUME   471193.507 3759968.012 364.77 
   LOCATION L0000231     VOLUME   471197.361 3759969.083 364.80 
   LOCATION L0000232     VOLUME   471201.216 3759970.154 364.83 
   LOCATION L0000233     VOLUME   471205.070 3759971.224 364.86 
   LOCATION L0000234     VOLUME   471208.924 3759972.295 364.89 
   LOCATION L0000235     VOLUME   471212.778 3759973.365 364.93 
   LOCATION L0000236     VOLUME   471216.632 3759974.436 364.96 
   LOCATION L0000237     VOLUME   471220.486 3759975.506 364.99 
   LOCATION L0000238     VOLUME   471224.362 3759976.491 365.01 
   LOCATION L0000239     VOLUME   471228.248 3759977.443 365.03 
   LOCATION L0000240     VOLUME   471232.133 3759978.394 365.05 
   LOCATION L0000241     VOLUME   471236.018 3759979.346 365.07 
   LOCATION L0000242     VOLUME   471239.903 3759980.297 365.08 
   LOCATION L0000243     VOLUME   471243.788 3759981.248 365.10 
   LOCATION L0000244     VOLUME   471247.674 3759982.200 365.12 
   LOCATION L0000245     VOLUME   471251.559 3759983.151 365.14 
   LOCATION L0000246     VOLUME   471255.444 3759984.103 365.16 
   LOCATION L0000247     VOLUME   471259.329 3759985.054 365.17 
   LOCATION L0000248     VOLUME   471263.214 3759986.006 365.19 
   LOCATION L0000249     VOLUME   471267.099 3759986.957 365.21 
   LOCATION L0000250     VOLUME   471270.985 3759987.909 365.23 
   LOCATION L0000251     VOLUME   471274.870 3759988.860 365.25 
   LOCATION L0000252     VOLUME   471278.755 3759989.812 365.26 
   LOCATION L0000253     VOLUME   471282.640 3759990.763 365.28 



   LOCATION L0000254     VOLUME   471286.525 3759991.715 365.30 
   LOCATION L0000255     VOLUME   471290.411 3759992.666 365.32 
   LOCATION L0000256     VOLUME   471294.327 3759993.405 365.34 
   LOCATION L0000257     VOLUME   471298.322 3759993.615 365.39 
   LOCATION L0000258     VOLUME   471302.316 3759993.825 365.43 
   LOCATION L0000259     VOLUME   471306.311 3759994.036 365.48 
   LOCATION L0000260     VOLUME   471310.305 3759994.246 365.52 
   LOCATION L0000261     VOLUME   471314.299 3759994.456 365.57 
   LOCATION L0000262     VOLUME   471318.294 3759994.666 365.61 
   LOCATION L0000263     VOLUME   471322.289 3759994.748 365.64 
   LOCATION L0000264     VOLUME   471326.285 3759994.574 365.65 
   LOCATION L0000265     VOLUME   471330.281 3759994.401 365.65 
   LOCATION L0000266     VOLUME   471334.278 3759994.227 365.66 
   LOCATION L0000267     VOLUME   471338.274 3759994.053 365.67 
   LOCATION L0000268     VOLUME   471342.270 3759993.879 365.67 
   LOCATION L0000269     VOLUME   471346.266 3759993.706 365.68 
   LOCATION L0000270     VOLUME   471350.263 3759993.532 365.68 
   LOCATION L0000271     VOLUME   471354.259 3759993.358 365.69 
   LOCATION L0000272     VOLUME   471358.069 3759992.178 365.79 
   LOCATION L0000273     VOLUME   471361.864 3759990.913 365.90 
   LOCATION L0000274     VOLUME   471365.659 3759989.648 366.01 
   LOCATION L0000275     VOLUME   471369.453 3759988.383 366.12 
   LOCATION L0000276     VOLUME   471373.248 3759987.119 366.23 
   LOCATION L0000277     VOLUME   471377.043 3759985.854 366.34 
   LOCATION L0000278     VOLUME   471380.838 3759984.589 366.46 
   LOCATION L0000279     VOLUME   471384.632 3759983.324 366.57 
   LOCATION L0000280     VOLUME   471388.427 3759982.059 366.68 
   LOCATION L0000281     VOLUME   471392.222 3759980.794 366.79 
   LOCATION L0000282     VOLUME   471395.801 3759979.074 366.89 
   LOCATION L0000283     VOLUME   471399.183 3759976.938 367.00 
   LOCATION L0000284     VOLUME   471402.565 3759974.802 367.10 
   LOCATION L0000285     VOLUME   471405.947 3759972.666 367.21 
   LOCATION L0000286     VOLUME   471409.329 3759970.530 367.31 
   LOCATION L0000287     VOLUME   471412.711 3759968.394 367.42 
   LOCATION L0000288     VOLUME   471416.093 3759966.258 367.52 
   LOCATION L0000289     VOLUME   471419.475 3759964.122 367.63 
   LOCATION L0000290     VOLUME   471422.741 3759961.831 367.80 
   LOCATION L0000291     VOLUME   471425.751 3759959.197 368.12 
   LOCATION L0000292     VOLUME   471428.762 3759956.563 368.44 
   LOCATION L0000293     VOLUME   471431.772 3759953.929 368.76 
   LOCATION L0000294     VOLUME   471434.782 3759951.295 369.08 
   LOCATION L0000295     VOLUME   471437.793 3759948.661 369.40 
   LOCATION L0000296     VOLUME   471440.803 3759946.027 369.72 
   LOCATION L0000297     VOLUME   471443.813 3759943.393 370.04 
   LOCATION L0000298     VOLUME   471446.523 3759940.475 370.43 
   LOCATION L0000299     VOLUME   471448.979 3759937.318 370.87 
   LOCATION L0000300     VOLUME   471451.434 3759934.161 371.31 
   LOCATION L0000301     VOLUME   471453.890 3759931.003 371.75 
   LOCATION L0000302     VOLUME   471456.346 3759927.846 372.19 
   LOCATION L0000303     VOLUME   471458.802 3759924.688 372.63 
   LOCATION L0000304     VOLUME   471461.257 3759921.531 373.07 
   LOCATION L0000305     VOLUME   471463.713 3759918.374 373.51 
   LOCATION L0000306     VOLUME   471466.029 3759915.128 373.87 
   LOCATION L0000307     VOLUME   471467.818 3759911.550 373.93 



   LOCATION L0000308     VOLUME   471469.607 3759907.973 373.99 
   LOCATION L0000309     VOLUME   471471.396 3759904.395 374.05 
   LOCATION L0000310     VOLUME   471473.184 3759900.817 374.10 
   LOCATION L0000311     VOLUME   471474.973 3759897.239 374.16 
   LOCATION L0000312     VOLUME   471476.762 3759893.662 374.22 
** End of LINE VOLUME Source ID = RAIL 
** Source Parameters ** 
** LINE VOLUME Source ID = RAIL 
   SRCPARAM L0000001     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000002     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000003     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000004     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000005     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000006     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000007     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000008     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000009     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000010     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000011     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000012     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000013     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000014     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000015     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000016     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000017     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000018     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000019     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000020     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000021     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000022     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000023     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000024     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000025     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000026     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000027     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000028     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000029     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000030     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000031     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000032     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000033     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000034     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000035     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000036     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000037     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000038     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000039     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000040     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000041     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000042     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000043     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000044     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000045     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000046     0.000001234      0.00      1.86      2.60 



   SRCPARAM L0000047     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000048     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000049     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000050     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000051     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000052     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000053     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000054     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000055     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000056     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000057     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000058     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000059     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000060     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000061     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000062     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000063     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000064     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000065     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000066     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000067     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000068     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000069     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000070     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000071     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000072     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000073     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000074     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000075     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000076     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000077     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000078     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000079     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000080     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000081     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000082     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000083     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000084     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000085     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000086     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000087     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000088     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000089     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000090     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000091     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000092     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000093     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000094     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000095     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000096     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000097     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000098     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000099     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000100     0.000001234      0.00      1.86      2.60 



   SRCPARAM L0000101     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000102     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000103     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000104     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000105     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000106     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000107     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000108     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000109     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000110     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000111     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000112     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000113     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000114     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000115     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000116     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000117     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000118     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000119     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000120     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000121     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000122     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000123     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000124     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000125     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000126     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000127     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000128     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000129     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000130     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000131     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000132     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000133     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000134     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000135     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000136     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000137     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000138     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000139     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000140     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000141     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000142     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000143     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000144     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000145     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000146     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000147     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000148     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000149     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000150     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000151     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000152     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000153     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000154     0.000001234      0.00      1.86      2.60 



   SRCPARAM L0000155     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000156     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000157     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000158     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000159     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000160     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000161     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000162     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000163     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000164     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000165     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000166     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000167     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000168     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000169     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000170     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000171     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000172     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000173     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000174     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000175     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000176     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000177     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000178     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000179     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000180     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000181     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000182     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000183     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000184     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000185     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000186     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000187     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000188     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000189     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000190     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000191     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000192     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000193     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000194     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000195     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000196     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000197     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000198     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000199     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000200     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000201     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000202     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000203     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000204     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000205     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000206     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000207     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000208     0.000001234      0.00      1.86      2.60 



   SRCPARAM L0000209     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000210     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000211     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000212     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000213     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000214     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000215     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000216     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000217     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000218     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000219     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000220     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000221     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000222     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000223     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000224     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000225     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000226     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000227     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000228     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000229     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000230     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000231     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000232     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000233     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000234     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000235     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000236     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000237     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000238     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000239     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000240     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000241     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000242     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000243     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000244     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000245     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000246     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000247     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000248     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000249     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000250     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000251     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000252     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000253     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000254     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000255     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000256     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000257     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000258     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000259     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000260     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000261     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000262     0.000001234      0.00      1.86      2.60 



   SRCPARAM L0000263     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000264     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000265     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000266     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000267     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000268     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000269     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000270     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000271     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000272     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000273     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000274     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000275     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000276     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000277     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000278     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000279     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000280     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000281     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000282     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000283     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000284     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000285     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000286     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000287     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000288     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000289     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000290     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000291     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000292     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000293     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000294     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000295     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000296     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000297     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000298     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000299     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000300     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000301     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000302     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000303     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000304     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000305     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000306     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000307     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000308     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000309     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000310     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000311     0.000001234      0.00      1.86      2.60 
   SRCPARAM L0000312     0.000001234      0.00      1.86      2.60 
** --------------------------------------------------------------------- 
   URBANSRC ALL 
   SRCGROUP ALL      
SO FINISHED 



** 
**************************************** 
** AERMOD Receptor Pathway 
**************************************** 
** 
** 
RE STARTING 
   INCLUDED TrainDPM.rou 
RE FINISHED 
** 
**************************************** 
** AERMOD Meteorology Pathway 
**************************************** 
** 
** 
ME STARTING 
   SURFFILE ..\RiversideAirportADJU\KRAL_V9_ADJU\KRAL_v9.SFC 
   PROFFILE ..\RiversideAirportADJU\KRAL_V9_ADJU\KRAL_v9.PFL 
   SURFDATA 3171 2012 Riverside_Airport 
   UAIRDATA 3190 2012 
   PROFBASE 245.0 METERS 
ME FINISHED 
** 
**************************************** 
** AERMOD Output Pathway 
**************************************** 
** 
** 
OU STARTING 
   RECTABLE ALLAVE 1ST 
   RECTABLE 24 1ST 
** Auto-Generated Plotfiles 
   PLOTFILE 24 ALL 1ST TrainDPM.AD\24H1GALL.PLT 31 
   PLOTFILE PERIOD ALL TrainDPM.AD\PE00GALL.PLT 32 
   SUMMFILE TrainDPM.sum 
OU FINISHED 
** 
**************************************** 
** Project Parameters 
**************************************** 
** PROJCTN  CoordinateSystemUTM 
** DESCPTN  UTM: Universal Transverse Mercator 
** DATUM    World Geodetic System 1984 
** DTMRGN   Global Definition 
** UNITS    m 
** ZONE     11 
** ZONEINX  0 
** 
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1. Introduction  
 
The electromagnetic spectrum includes various forms of electromagnetic energy from 
extremely low frequency energy, with very long wavelengths, to x-rays and gamma rays, 
which have very high frequencies and short wavelengths. In between are radio waves, 
microwaves, infrared, visible light and ultraviolet, for example.  
 
As depicted in Figure 1-1, the frequencies from AT&T Mobility’s and T-Mobile’s equipment 
emit non-ionizing energy. The effects of non-ionizing energy are non-cumulative. Non-
ionizing energy can turn into heat, if absorbed. (By comparison, ionizing energy is 
generally cumulative and can cause chemical and biological changes). 
 
   
 

 
  

 
Figure 1-1. 

(FCC OET Bulletin 56, Fourth Ed.) 
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AT&T Mobility and T-Mobile have installed RF transmitting antennas at the following 
location (the “wireless telecommunications facility”): 
 

3431 Mount Vernon Avenue, Riverside, California 92507 
 
 
  
Facility Type: Monotree/Steeple 

Access Restriction(s): Locked Access Gates 
  
RF Signage  

Type(s): 
Yes; T-Mobile Caution, Guidelines, and Notice; AT&T 

Caution 

Location: 
T-Mobile Steeple Gate Perimeter/Access Door;  

AT&T 10’ above base of Monotree 
  
Facility Area 
Classification: 

Uncontrolled (General Population) 

  

Measurement Results         
Based on FCC limits where areas above 100% of the 

applicable limit would require mitigation for compliance. 
Max RF Level at 
Surrounding Street Level 
Around Site: 

4.6200% of FCC General Population MPE limit 

  
FCC Compliance 
Conclusion: 

The site is in compliance with FCC limits and 
guidelines. 

 
Table 1-1.  Report Summary 

 
EBI Consulting performed an RF emission survey of the RF environment surrounding the 
facilities installed by AT&T Mobility and T-Mobile at this location. The facility consists of a 
monotree telecommunications tower and antenna mounted in a church steeple. Access to 
the facility is restricted to authorized personnel and facility management. 
 
AT&T Mobility and T-Mobile are licensed by the Federal Communications Commission 
(“FCC”) to provide wireless communications services. As required by the FCC, wireless 
system operators perform an assessment of the potential human exposure to radio 
frequency emissions from transmitting antennas at the site. 
  
The physical survey verified antenna placement and technical specifications for accurate 
recommendations to determine compliance with FCC guidelines. Antenna specifications 
presented herein are based on direct evidence from an antenna or transmitter cabinet, 
information from the site manager or building manager, information from the licensees, 
educated estimates by the field technician or a combination of some or all of these 
sources. 
  
A survey was performed on September 20, 2023 to determine the RF emission levels 
present at the site. Measurements were performed on the areas considered accessible to 
the general population at ground level surrounding the tower and the telecommunications 
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facility.   
 
To measure the RF emissions within the vicinity, EBI Consulting utilized a NARDA E Field 
Probe Model EA-5091 Standard Shaped probe S/N 1205, with a NARDA Electromagnetic 
Survey Meter Model NBM-550 S/N F-0403. Probe calibration was performed on 
November 14, 2022 with meter calibration performed on November 8, 2022.  
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2. Technical Specifications  
  
Below in Table 2-1 are the technical specifications of the antennas located at the site.  
Physical verification was made to ensure technical specification accuracy. Antenna 
specifications presented herein are based on direct evidence from an antenna or 
transmitter cabinet, information from the site manager or building manager, information 
from the licensees, educated estimates by the field technician or a combination of some 
or all of these sources. “N/A” (not available) is used if any of the following information was 
not obtainable or verifiable to an acceptable certainty.   
 

Ant # Type 

Height 
(Estimated 

Above 
Ground 
Level ft.)

Carrier 

1 Panel 40 AT&T 
2 Panel 40 AT&T 
3 Panel 40 AT&T 
4 Panel 40 AT&T 
5 Panel 40 AT&T 
6 Panel 40 AT&T 
7 Panel 40 AT&T 
8 Panel 40 AT&T 
9 Panel 40 AT&T 
10 Panel 40 AT&T 
11 Panel 40 AT&T 
12 Panel 40 AT&T 
13 Panel 20 T-Mobile 
14 Panel 20 T-Mobile 
15 Panel 20 T-Mobile 

 
Table 2-1.  Technical Specifications 
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 3. Photos   
 
The following photos show the AT&T Mobility and T-Mobile wireless telecommunications 
facilities.  
 
 

1.  Site Overview 

2.  AT&T Monotree 

3. T-Mobile Steeple 

4. AT&T Caution Signage 
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5.  T-Mobile Perimeter Signage 

6.  AT&T Gate Signage 

7.  T-Mobile Gate Signage 

8. T-Mobile Access Door Signage 

9. T-Mobile Equipment 

10. Parking Lot 
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11.  Parking Lot/AT&T Vehicle Gate 

12.  AT&T Broadcast North 

13.  AT&T Broadcast South 

14. AT&T Broadcast West 

15. West View of Site 

16. NW View of Field/Site 
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17.  North View of Field/Site 

18.  View of West Steeple 

19.  N Church Field 

20. North/West Side Steeple 

21. NE Grassy Field/Parking Lot 

22. T-Mobile Broadcast North 
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23.  T-Mobile Broadcast South 

24.  T-Mobile Broadcast East 

25.  T-Mobile Broadcast West 

26. Center Field 

27. North/East Side Steeple 

28. West/South View Steeple 



 
 

4. RF Survey  
 
RF emission levels were assessed through direct measurements at the transmitter site 
using properly calibrated field probes. Due to the possibility that Electromagnetic Energy 
(“EME”) fields may exist over a wide frequency range within which the exposure limits 
vary, field measurements were performed with a meter equipped with a frequency shaped 
probe that can automatically weigh each field contribution according to its frequency.
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5. FCC Policy on Human Exposure to RF Emissions  
  
The FCC guidelines for human exposure to RF emissions were derived from the 
recommendations of two expert organizations, the National Council on Radiation 
Protection and Measurements (“NCRP”) and the Institute of Electrical and Electronics 
Engineers (“IEEE”). The exposure guidelines are based on thresholds for known adverse 
effects and they incorporate an appropriate margin of safety. The federal health and safety 
agencies such as the Environmental Protection Agency (“EPA”), the Food and Drug 
Administration (“FDA”), the National Institute on Occupational Safety and Health 
(“NIOSH”) and the Occupational Safety and Health Administration (“OSHA”) have also 
been actively involved in monitoring and investigating issues related to RF exposure.    
  
The FCC’s Maximum Permissible Exposure (“MPE”) limits are based on exposure limits 
(over a wide range of frequencies) recommended by the NCRP and the exposure limits 
developed by the IEEE and adopted by the American National Standards Institute 
(“ANSI”). The limits for localized absorption are based on the recommendations of both 
the ANSI/IEEE and the NCRP. The potential hazard associated with the RF 
electromagnetic fields is discussed in OET Bulletin No. 56 “Questions and Answers about 
the Biological Effects and Potential Hazards of Radiofrequency Electromagnetic Fields”. 
This document can be obtained on the FCC website at www.fcc.gov. The table and the 
graph below represent the FCC limits for both occupational and general population 
exposures to different radio frequencies:  
  
The FCC guidelines incorporate two separate tiers of exposure limits that are based upon 
occupational/controlled exposure limits (for workers) and general public/uncontrolled 
exposure limits for members of the general public.  
 
Occupational/controlled exposure limits apply to situations in which persons are 
exposed as a consequence of their employment and in which those persons who are 
exposed have been made fully aware of the potential for exposure and can exercise 
control over their exposure. Occupational/ controlled exposure limits also apply where 
exposure is of a transient nature as a result of incidental passage through a location where 
exposure levels may be above general public/uncontrolled limits (see below), as long as 
the exposed person has been made fully aware of the potential for exposure and can 
exercise control over his or her exposure by leaving the area or by some other appropriate 
means.  
 
General public/uncontrolled exposure limits apply to situations in which the general 
public may be exposed or in which persons who are exposed as a consequence of their 
employment may not be made fully aware of the potential for exposure or cannot exercise 
control over their exposure. Therefore, members of the general public would always be 
considered under this category when exposure is not employment-related, for example, in 
the case of a telecommunications tower that exposes persons in a nearby residential 
area.  
 
 
 
 
Table 1 and Figure 1 (below), which are included within the FCC’s OET Bulletin 65, 
summarize the MPE limits for RF emissions. These limits are designed to provide a 
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substantial margin of safety. They vary by frequency to take into account the different 
types of equipment that may be in operation at a particular facility and are “time-averaged” 
limits to reflect different durations resulting from controlled and uncontrolled exposures.  
 
 

Table 1: Limits for Maximum Permissible Exposure (MPE)  
(A) Limits for Occupational/Controlled Exposure
Frequency Range (MHz) 

Electric Field 
Strength (E) 

(V/m)  

Magnetic 
Field 

Strength (H) 
(A/m)

Power 
Density (S)  
(mW/cm2)  

Averaging 
Time [E]2, 
[H]2, or S  
(minutes)

0.3-3.0  614 1.63 (100)* 6  
3.0-30   1842/f 4.89/f (900/f2)* 6  
30-300   61.4 0.163 1.0 6  
300-I,500   -- -- f/300 6  
1,500-100,000  -- -- 5 6  
(B) Limits for General Public/Uncontrolled Exposure
Frequency Range (MHz) 

Electric Field 
Strength (E) 

(V/m)  

Magnetic 
Field 

Strength (H) 
(A/m)

Power Density 
(S)  

(mW/cm2)  

Averaging 
Time [E]2, 
[H]2, or S  
(minutes)

0.3-1.34  614 1.63 (100)* 30  
1.34-30   824/f 2.19/f (180/f2)* 30  
30-300   27.5 0.073 0.2 30  
300-I,500   -- -- f/1,500 30  
1,500-100,000  -- -- 1.0 30  
f = Frequency in (MHz)  
* Plane-wave equivalent power density
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6. Discussion of Safety Criteria  
 
MPE limits are designed to provide a substantial margin of safety. These limits apply for 
continuous exposures and are intended to provide a prudent margin of safety for all 
persons, regardless of age, gender, size, or health. 
  
Energy levels associated with the RF radiations are not great enough to cause the 
ionization of atoms and molecules. “Ionization” is a process by which electrons are 
stripped from atoms and molecules. This process can produce molecular changes that 
can lead to damage in biological tissue including effects on DNA, the genetic material.  
This process requires interaction with high levels of electromagnetic energy. Those types 
of electromagnetic radiation with enough energy to ionize biological material include x-
radiation and gamma radiation. Therefore, x-rays and gamma rays are examples of 
ionizing radiation (see Section 1 for additional information).  
  
 RF energy is a type of non-ionizing radiation. Other types of non-ionizing radiation include 
visible light, infrared radiation and other forms of electromagnetic radiation with relatively 
low frequencies. Often the term “radiation” is used to apply to ionizing radiation associated 
with nuclear power plants. Ionizing radiation should not be confused with the lower-energy, 
non-ionizing radiation with respect to possible biological effects.   
    
The RF emissions from antennas used for wireless telecommunications typically result in 
exposure levels at the site that are well below the limits recommended by the FCC.  These 
limits were adopted by the FCC based on the recommendations of expert organizations 
and endorsed by agencies of the Federal Government responsible for health and safety. 
  
Other antennas, such as those used for radio and television broadcast transmissions, use 
power levels that are generally higher than those used for wireless antennas.  Therefore, 
in some cases, there could be a potential for higher levels of exposure on the site. 
However, all broadcast stations are also required to demonstrate compliance with the FCC 
guidelines.  



Page 15 of 19      

 
 

7. Field Measurements  

7.1 Ground-Level Measurements  

 
An RF emissions survey was performed at the wireless telecommunications facility. This 
survey included walking around the structure and noting the maximum average spatial 
readings encountered. The maximum value of the average spatial readings of RF 
emissions encountered on the ground was 4.6200% of the General Population standard.   
 
See Appendix B for the layout depicting the actual readings (% of the FCC MPE General 
Population standard limit) at various locations at the site. Various measurements were 
taken to indicate the RF emissions levels that can be encountered by an individual who 
gains access near the structure.  
 
8. Conclusion  
  
Compliance with the FCC’s rules on human exposure to RF emissions at wireless 
telecommunications facilities generally is determined by comparing actual measurements 
taken at the facility to the FCC’s MPE limits.   
 
The results of the instant survey indicate that the levels of RF emissions exposure do not 
exceed applicable FCC MPE limits.  Based on FCC limits where areas above 100% of the 
applicable limit would require mitigation for compliance. 
 
The highest level of RF emissions measured at ground level surrounding the structure 
was 4.6200% of the FCC’s MPE limits based on the General Population standard. An 
uncontrolled/general population environment assumes that access to the facility is not 
generally restricted to authorized personnel and facility management and members of the 
general public will be able to access the wireless telecommunications facility.
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9. Certification  
 
This report was prepared for AT&T Mobility and serves as certification for compliance of 
the existing AT&T Mobility telecommunications facility. The analysis and information 
provided herein is based on applicable FCC regulations concerning RF safety and the 
control of human exposure to RF emissions. The information and analysis contained in 
this report are accurate and complete to the best knowledge and belief of the undersigned. 
 
 
Survey Completed by: 
 
 
                                                      September 20, 2023 
  
Barry Barsamian 
RF-EME Specialist 
EBI Consulting 
 
 
Report Prepared by:   
  
  
  
                                                      September 25, 2023 
  
Barry Barsamian 
RF-EME Specialist 
EBI Consulting 
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Appendix B 
 

Field Measurements and Site Layout 
 

Transmitting Direction of Antennas up to 200' 
% FCC MPE                                                                                                                                                Spatial Averages 

Location Reference % Occupational MPE 
% General 

Population MPE 

Tree Base North 0.1697 0.8485 

Tree Base South 0.0747 0.3735 

Tree Base East  0.0326 0.1630 

Tree Base West 0.1861 0.9305 

Steeple Base South 0.8270 4.1350 

Steeple Base North 0.1002 0.5010 

Steeple Base West 0.4000 2.0000 

Center Field, 50' from AT&T/100' from T-Mobile 0.6915 3.4575 

Center #2 0.9240 4.6200 

West 50' 0.1431 0.7155 

West 100' 0.1530 0.7650 

NW Field Corner 0.1899 0.9495 

North Field Edge 0.3987 1.9935 

West Church 0.2233 1.1165 

NE Grassy Field 0.0612 0.3060 

Parking Lot North 0.0803 0.4015 

Parkng Lot South 0.0883 0.4414 

Parking Lot East 0.0547 0.2735 

NW Field 0.2804 1.4020 

NE Field 0.7057 3.5285 
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www.vistalb.com

October 15, 2024

Tracy Fitzsimmons
Olive Crest Housing
555 Technology Court
Riverside, CA 92507

Subject: City of Riverside Crest Cottages (3431 Mt. Vernon Avenue) Residential Project Noise
Technical Memorandum.

Dear Ms. Fitzsimmons:

Vista Environmental has conducted an analysis to evaluate whether the proposed Crest Cottages at 3431
Mt. Vernon Avenue residential project (proposed project) would expose the residents to significant noise
levels from trains operating on the BNSF and Metrolink Railroad that is adjacent to the south side of the
project site. This assessment was conducted within the context of the California Environmental Quality
Act (CEQA, California Public Resources Code Sections 21000, et seq.).

PURPOSE OF ANALYSIS
The Olive Crest Housing – 3431 Mt. Vernon Avenue – Planning Case DP 2023 00841 (Conceptual
Development Review), prepared by the City of Riverside, June 21, 2023, Planning Comment 38.f. states
the following:

The project site is located within the 65 and 70 CNEL noise contours, per Figure N 7 of the General
Plan. Therefore, perMMNoise 1 andMMNoise 3 of the General Plan, a Nosie and Vibration Study
is required to evaluate possible impacts and to recommend suitable project design features (or
mitigation) consistent with Title 24 regulations and the City’s Noise Code. Advisory: Per Figure N
10 of the General Plan, the 65 and 70 CNEL noise contours are considered “conditionally
acceptable”. New construction or development should be undertaken only after a detailed
analysis of noise reduction requirements is made and needed noise insulation features included
in design.

As such, this analysis has been prepared to determine the noise impacts to the proposed homes and if the
noise levels at the proposed homes would exceed the Normally Acceptable limit of below 65 dBA CNEL.

PROJECT DESCRIPTION

Site Location and Study Area
The project site is located in the eastern portion of the City of Riverside (City) at 3431Mt. Vernon Avenue.
The project site is located on vacant land located behind the existing Crest Community Church and is
bounded by single family homes to the north, the Church and Mt. Vernon Avenue to the east, the BNSF
and Metrolink Railroad to the south, and single family homes to the west.

There is currently a concrete masonry unit (cmu) wall located between the project site and the BNSF and
Metrolink Railroad on the south side of the project site. The majority of the wall is approximately 10 feet
high, however there is an approximately 95 foot long section located behind the existing cell tower near
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the middle of the project site that is approximately 5 feet high. It should be noted that the noise contours
provided in Figure N 7 2025 Railroad Noise from the General Plan did not account for this or any other
sound wall in the noise contour modeling.

Proposed Project Description
The project is proposing to develop ten living unit cottages plus a staff unit for a total of 11 residential
units clustered within the northwest portion of the site, with the southernmost homes proposed to be as
near as 200 feet north of the Railroad. Along with the cottages, several other project features will be
developed including amulti purpose room, a shade structure, central gathering area, , water quality basin,
fire access, and a parking lot. The site plan is shown in Figure 1.

MEASURED NOISE LEVELS
In order to determine the ambient noise levels at the proposed homes, two long term (24 hour) noise
measurements were recorded between 12:10 p.m. on Wednesday October 18, 2023 and 12:14 p.m. on
Thursday, October 19, 2023. The results of the noise level measurements are presented in Table A. Table
A shows the Leq, Lmax, and CNEL, based on the entire measurement time as well as the minimum and
maximum Leq averaged over 1 hour intervals. The locations of the Noise Measurements are shown in
Figure 2 and a graph of the 24 hour noise measurements is shown in Figure 3 that is attached to this
Memo and the noise monitoring data printouts are attached to this Memo.

Table A – Existing (Ambient) Noise Level Measurements

Site
No. Site Description

Average (dBA Leq) 1 hr Average (dBA Leq/Time) Average3
(dBA CNEL)Daytime1 Nighttime2 Minimum Maximum

1
Located near the middle of the project
site and directly north of the existing cell
tower on the project site.

47.7 49.9 41.6
11:21 a.m.

54.3
2:02 a.m. 56.2

2 On a power pole located approximately
in the middle of the west property line. 45.3 45.0 38.8

11:49 p.m.
50.4

4:21 p.m.
51.6

Notes:
1 Daytime defined as 7:00 a.m. to 10:00 p.m. (Section 7.25.010 of the Municipal Code)
2 Nighttime define as 10:00 p.m. to 7:00 a.m. (Section 7.25.010 of the Municipal Code)
3 The 24 hour average dBA CNEL is calculated by taking the hourly Leq values and adding a penalty of 5 dB during the evening hours of 7 to 10
pm and adding a 10 dB penalty during the nighttime hours of 10 pm to 7 am.
Source: Noise measurements taken between Wednesday, October 18 and Thursday, October 19, 2023.

IMPACT ANALYSIS
In order to determine if the proposed homes would exceed the City’s Normally Acceptable limit of below
65 dBA CNEL from Figure N 10 of the General Plan, noise measurements were taken on the project site
and are detailed above in Table A. As shown in Table A, the noise level on the project site in the area
where the proposed homes will be constructed ranges between 51.6 and 56.2 dBA CNEL, which is within
the Normally Acceptable standard for new homes. It should be noted that there is an existing sound wall
between the Railroad and the project site and this section of the Railroad has been designated as a “Quiet
Zone”, where the nearby Railroad crossing at Mt Vernon Avenue has been upgraded to provide gates that
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restrict both vehicles and pedestrians from crossing when a train approaches, which minimizes the use of
train horns in the vicinity of the project site. Therefore, the noise impacts to residents of the proposed
homes would be within the acceptable standards.

Please let me know if you have any questions or need additional information with regard to the above
analysis. I can be reached at (949) 510 5355, or email me at greg@vistalb.com.

Sincerely,

Greg Tonkovich, INCE
Senior Analyst
Vista Environmental
949 510 5355

Encl.: Figure 1 Proposed Site Plan
Figure 2 Field Noise Measurement Locations
Figure 3 Field Noise Measurements Graph
Noise Measurements Printouts
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Leq Daytime = 47.7 Leq Daytime = 45.3
Freq Weighting=A Leq Nighttime = 49.9 Freq Weighting=A Leq Nighttime = 45.0
86403 CNEL(24hr)= 56.2 86403 CNEL(24hr)= 51.6

Leq = 48.7 Ldn(24hr)= 56.1 Leq = 45.2 Ldn(24hr)= 51.5
Min = 36.2 Min Leq hr at 11:21 AM 41.6 Min = 32.9 Min Leq hr at 11:49 PM 38.8
Max = 79.4 Max Leq hr at 2:02 AM 54.3 Max = 76.9 Max Leq hr at 4:21 PM 50.4

SPL Time Leq (1 hour Avg.) Ldn CNEL SPL Time Leq (1 hour Avg.) Ldn CNEL
66.7 12:10:53 66.7 66.7 53.5 12:14:09 53.5 53.5
62.9 12:10:54 62.9 62.9 50.5 12:14:10 50.5 50.5
66.4 12:10:55 66.4 66.4 56.6 12:14:11 56.6 56.6
64.6 12:10:56 64.6 64.6 54.8 12:14:12 54.8 54.8
70.0 12:10:57 70.0 70.0 50.7 12:14:13 50.7 50.7
74.9 12:10:58 74.9 74.9 47.2 12:14:14 47.2 47.2
71.7 12:10:59 71.7 71.7 45.7 12:14:15 45.7 45.7
69.0 12:11:00 69.0 69.0 50.5 12:14:16 50.5 50.5
66.5 12:11:01 66.5 66.5 59.8 12:14:17 59.8 59.8
63.3 12:11:02 63.3 63.3 72.7 12:14:18 72.7 72.7
69.0 12:11:03 69.0 69.0 76.9 12:14:19 76.9 76.9
67.8 12:11:04 67.8 67.8 76.2 12:14:20 76.2 76.2
68.2 12:11:05 68.2 68.2 72.1 12:14:21 72.1 72.1
72.9 12:11:06 72.9 72.9 68.0 12:14:22 68.0 68.0
69.9 12:11:07 69.9 69.9 63.8 12:14:23 63.8 63.8
65.8 12:11:08 65.8 65.8 59.5 12:14:24 59.5 59.5
61.8 12:11:09 61.8 61.8 55.5 12:14:25 55.5 55.5
57.9 12:11:10 57.9 57.9 51.5 12:14:26 51.5 51.5
54.4 12:11:11 54.4 54.4 51.7 12:14:27 51.7 51.7
52.4 12:11:12 52.4 52.4 54.2 12:14:28 54.2 54.2
50.4 12:11:13 50.4 50.4 62.7 12:14:29 62.7 62.7
51.0 12:11:14 51.0 51.0 61.6 12:14:30 61.6 61.6
55.3 12:11:15 55.3 55.3 58.6 12:14:31 58.6 58.6
56.8 12:11:16 56.8 56.8 59.7 12:14:32 59.7 59.7
56.3 12:11:17 56.3 56.3 59.0 12:14:33 59.0 59.0
54.9 12:11:18 54.9 54.9 58.0 12:14:34 58.0 58.0
55.8 12:11:19 55.8 55.8 56.9 12:14:35 56.9 56.9
59.3 12:11:20 59.3 59.3 54.8 12:14:36 54.8 54.8
59.9 12:11:21 59.9 59.9 54.0 12:14:37 54.0 54.0
57.6 12:11:22 57.6 57.6 52.4 12:14:38 52.4 52.4
58.1 12:11:23 58.1 58.1 51.0 12:14:39 51.0 51.0
57.8 12:11:24 57.8 57.8 54.1 12:14:40 54.1 54.1
57.8 12:11:25 57.8 57.8 55.3 12:14:41 55.3 55.3
55.2 12:11:26 55.2 55.2 63.5 12:14:42 63.5 63.5
54.9 12:11:27 54.9 54.9 67.2 12:14:43 67.2 67.2
57.9 12:11:28 57.9 57.9 63.2 12:14:44 63.2 63.2
59.7 12:11:29 59.7 59.7 59.7 12:14:45 59.7 59.7
57.3 12:11:30 57.3 57.3 56.0 12:14:46 56.0 56.0
62.7 12:11:31 62.7 62.7 52.3 12:14:47 52.3 52.3
60.8 12:11:32 60.8 60.8 50.6 12:14:48 50.6 50.6
61.2 12:11:33 61.2 61.2 59.6 12:14:49 59.6 59.6
57.4 12:11:34 57.4 57.4 68.8 12:14:50 68.8 68.8
54.0 12:11:35 54.0 54.0 64.6 12:14:51 64.6 64.6
64.6 12:11:36 64.6 64.6 62.0 12:14:52 62.0 62.0
65.4 12:11:37 65.4 65.4 60.2 12:14:53 60.2 60.2
61.4 12:11:38 61.4 61.4 56.3 12:14:54 56.3 56.3
57.7 12:11:39 57.7 57.7 54.6 12:14:55 54.6 54.6
55.5 12:11:40 55.5 55.5 58.0 12:14:56 58.0 58.0
54.5 12:11:41 54.5 54.5 53.9 12:14:57 53.9 53.9
51.8 12:11:42 51.8 51.8 50.0 12:14:58 50.0 50.0
51.2 12:11:43 51.2 51.2 47.6 12:14:59 47.6 47.6
54.6 12:11:44 54.6 54.6 63.5 12:15:00 63.5 63.5
56.9 12:11:45 56.9 56.9 71.7 12:15:01 71.7 71.7
63.1 12:11:46 63.1 63.1 67.5 12:15:02 67.5 67.5
60.5 12:11:47 60.5 60.5 63.4 12:15:03 63.4 63.4
63.4 12:11:48 63.4 63.4 60.1 12:15:04 60.1 60.1
63.5 12:11:49 63.5 63.5 57.1 12:15:05 57.1 57.1
59.6 12:11:50 59.6 59.6 55.8 12:15:06 55.8 55.8
60.0 12:11:51 60.0 60.0 54.6 12:15:07 54.6 54.6
57.1 12:11:52 57.1 57.1 52.6 12:15:08 52.6 52.6
54.7 12:11:53 54.7 54.7 49.9 12:15:09 49.9 49.9
52.0 12:11:54 52.0 52.0 49.2 12:15:10 49.2 49.2
56.2 12:11:55 56.2 56.2 53.4 12:15:11 53.4 53.4
59.2 12:11:56 59.2 59.2 55.7 12:15:12 55.7 55.7
55.6 12:11:57 55.6 55.6 76.0 12:15:13 76.0 76.0
57.8 12:11:58 57.8 57.8 72.2 12:15:14 72.2 72.2
57.9 12:11:59 57.9 57.9 68.0 12:15:15 68.0 68.0
56.1 12:12:00 56.1 56.1 64.0 12:15:16 64.0 64.0
56.1 12:12:01 56.1 56.1 61.0 12:15:17 61.0 61.0
56.6 12:12:02 56.6 56.6 59.7 12:15:18 59.7 59.7
54.2 12:12:03 54.2 54.2 56.2 12:15:19 56.2 56.2
51.7 12:12:04 51.7 51.7 53.7 12:15:20 53.7 53.7
49.0 12:12:05 49.0 49.0 59.0 12:15:21 59.0 59.0
46.6 12:12:06 46.6 46.6 57.9 12:15:22 57.9 57.9
50.5 12:12:07 50.5 50.5 59.0 12:15:23 59.0 59.0
52.8 12:12:08 52.8 52.8 61.8 12:15:24 61.8 61.8
51.8 12:12:09 51.8 51.8 61.2 12:15:25 61.2 61.2
52.4 12:12:10 52.4 52.4 57.7 12:15:26 57.7 57.7
55.6 12:12:11 55.6 55.6 56.6 12:15:27 56.6 56.6
51.8 12:12:12 51.8 51.8 56.8 12:15:28 56.8 56.8
49.2 12:12:13 49.2 49.2 53.1 12:15:29 53.1 53.1
48.2 12:12:14 48.2 48.2 51.7 12:15:30 51.7 51.7
45.3 12:12:15 45.3 45.3 48.4 12:15:31 48.4 48.4
45.8 12:12:16 45.8 45.8 45.7 12:15:32 45.7 45.7
46.0 12:12:17 46.0 46.0 45.4 12:15:33 45.4 45.4
43.6 12:12:18 43.6 43.6 48.2 12:15:34 48.2 48.2
42.5 12:12:19 42.5 42.5 47.1 12:15:35 47.1 47.1
44.9 12:12:20 44.9 44.9 44.8 12:15:36 44.8 44.8
47.0 12:12:21 47.0 47.0 43.7 12:15:37 43.7 43.7
58.4 12:12:22 58.4 58.4 43.3 12:15:38 43.3 43.3
58.5 12:12:23 58.5 58.5 41.7 12:15:39 41.7 41.7
61.0 12:12:24 61.0 61.0 39.5 12:15:40 39.5 39.5
58.4 12:12:25 58.4 58.4 38.0 12:15:41 38.0 38.0
54.8 12:12:26 54.8 54.8 37.1 12:15:42 37.1 37.1
51.0 12:12:27 51.0 51.0 36.9 12:15:43 36.9 36.9
48.0 12:12:28 48.0 48.0 37.1 12:15:44 37.1 37.1
45.6 12:12:29 45.6 45.6 39.4 12:15:45 39.4 39.4
43.9 12:12:30 43.9 43.9 39.4 12:15:46 39.4 39.4
43.0 12:12:31 43.0 43.0 45.6 12:15:47 45.6 45.6
42.1 12:12:32 42.1 42.1 45.7 12:15:48 45.7 45.7
41.3 12:12:33 41.3 41.3 45.4 12:15:49 45.4 45.4
41.1 12:12:34 41.1 41.1 46.4 12:15:50 46.4 46.4
41.1 12:12:35 41.1 41.1 43.5 12:15:51 43.5 43.5
41.2 12:12:36 41.2 41.2 41.0 12:15:52 41.0 41.0
40.8 12:12:37 40.8 40.8 39.6 12:15:53 39.6 39.6
40.1 12:12:38 40.1 40.1 44.3 12:15:54 44.3 44.3
40.0 12:12:39 40.0 40.0 43.3 12:15:55 43.3 43.3
39.9 12:12:40 39.9 39.9 42.7 12:15:56 42.7 42.7
39.9 12:12:41 39.9 39.9 40.6 12:15:57 40.6 40.6
39.9 12:12:42 39.9 39.9 39.3 12:15:58 39.3 39.3
40.0 12:12:43 40.0 40.0 38.6 12:15:59 38.6 38.6
40.2 12:12:44 40.2 40.2 38.7 12:16:00 38.7 38.7
40.5 12:12:45 40.5 40.5 38.4 12:16:01 38.4 38.4
40.4 12:12:46 40.4 40.4 37.7 12:16:02 37.7 37.7
40.1 12:12:47 40.1 40.1 37.3 12:16:03 37.3 37.3
39.9 12:12:48 39.9 39.9 37.4 12:16:04 37.4 37.4
39.8 12:12:49 39.8 39.8 37.4 12:16:05 37.4 37.4
39.6 12:12:50 39.6 39.6 37.0 12:16:06 37.0 37.0
39.4 12:12:51 39.4 39.4 36.9 12:16:07 36.9 36.9
39.5 12:12:52 39.5 39.5 36.8 12:16:08 36.8 36.8
39.6 12:12:53 39.6 39.6 41.8 12:16:09 41.8 41.8
39.6 12:12:54 39.6 39.6 51.3 12:16:10 51.3 51.3
39.8 12:12:55 39.8 39.8 47.4 12:16:11 47.4 47.4
40.0 12:12:56 40.0 40.0 43.8 12:16:12 43.8 43.8
40.0 12:12:57 40.0 40.0 40.9 12:16:13 40.9 40.9
39.9 12:12:58 39.9 39.9 39.2 12:16:14 39.2 39.2
39.7 12:12:59 39.7 39.7 38.0 12:16:15 38.0 38.0
39.7 12:13:00 39.7 39.7 37.4 12:16:16 37.4 37.4
39.7 12:13:01 39.7 39.7 37.5 12:16:17 37.5 37.5
39.5 12:13:02 39.5 39.5 38.3 12:16:18 38.3 38.3
39.5 12:13:03 39.5 39.5 38.6 12:16:19 38.6 38.6
39.5 12:13:04 39.5 39.5 39.1 12:16:20 39.1 39.1
39.6 12:13:05 39.6 39.6 40.3 12:16:21 40.3 40.3
39.5 12:13:06 39.5 39.5 41.9 12:16:22 41.9 41.9
39.6 12:13:07 39.6 39.6 40.8 12:16:23 40.8 40.8
40.0 12:13:08 40.0 40.0 40.8 12:16:24 40.8 40.8
40.8 12:13:09 40.8 40.8 40.7 12:16:25 40.7 40.7
40.9 12:13:10 40.9 40.9 41.4 12:16:26 41.4 41.4
41.8 12:13:11 41.8 41.8 42.3 12:16:27 42.3 42.3
42.4 12:13:12 42.4 42.4 44.1 12:16:28 44.1 44.1
42.7 12:13:13 42.7 42.7 44.0 12:16:29 44.0 44.0
41.5 12:13:14 41.5 41.5 42.5 12:16:30 42.5 42.5
40.7 12:13:15 40.7 40.7 40.7 12:16:31 40.7 40.7
40.5 12:13:16 40.5 40.5 42.3 12:16:32 42.3 42.3
41.0 12:13:17 41.0 41.0 43.3 12:16:33 43.3 43.3
42.1 12:13:18 42.1 42.1 42.0 12:16:34 42.0 42.0
40.9 12:13:19 40.9 40.9 41.1 12:16:35 41.1 41.1
40.0 12:13:20 40.0 40.0 43.4 12:16:36 43.4 43.4
39.6 12:13:21 39.6 39.6 42.0 12:16:37 42.0 42.0
39.8 12:13:22 39.8 39.8 41.0 12:16:38 41.0 41.0
40.1 12:13:23 40.1 40.1 41.5 12:16:39 41.5 41.5
40.5 12:13:24 40.5 40.5 41.4 12:16:40 41.4 41.4
40.1 12:13:25 40.1 40.1 41.5 12:16:41 41.5 41.5
39.9 12:13:26 39.9 39.9 40.8 12:16:42 40.8 40.8
39.5 12:13:27 39.5 39.5 39.8 12:16:43 39.8 39.8
39.4 12:13:28 39.4 39.4 39.6 12:16:44 39.6 39.6
39.1 12:13:29 39.1 39.1 40.0 12:16:45 40.0 40.0
39.4 12:13:30 39.4 39.4 41.4 12:16:46 41.4 41.4
40.2 12:13:31 40.2 40.2 42.4 12:16:47 42.4 42.4
40.9 12:13:32 40.9 40.9 41.2 12:16:48 41.2 41.2
42.0 12:13:33 42.0 42.0 40.3 12:16:49 40.3 40.3
45.0 12:13:34 45.0 45.0 39.4 12:16:50 39.4 39.4
45.0 12:13:35 45.0 45.0 39.3 12:16:51 39.3 39.3
43.6 12:13:36 43.6 43.6 39.1 12:16:52 39.1 39.1
43.6 12:13:37 43.6 43.6 39.3 12:16:53 39.3 39.3
43.1 12:13:38 43.1 43.1 39.1 12:16:54 39.1 39.1
42.8 12:13:39 42.8 42.8 38.9 12:16:55 38.9 38.9
43.7 12:13:40 43.7 43.7 39.1 12:16:56 39.1 39.1
42.1 12:13:41 42.1 42.1 38.8 12:16:57 38.8 38.8
42.4 12:13:42 42.4 42.4 38.8 12:16:58 38.8 38.8

12:14:09 PM12:10:53 PM
Site 2 - On Power Pole on West Side of Project Site

Site 2 - On Power Pole on West Side of Project Site

Site 1 - Near Middle of Project Site. North of Cell Tower

Site 1 - Near Middle of Project Site. North of Cell Tower

October 18, 2023 October 18, 2023

Record Num =Record Num =
Sampling Time = 1 sec Sampling Time = 1 sec



Measurement Report
Report Summary

Meter's File Name LxT_Data.001 Computer's File Name SLM_0004671_LxT_Data_001.37.ldbin

Meter LxT1

Firmware 2.404

User GT Location

Description Riverside Crest Cottages

Note Near Middle of Project Site, directly north of cell tower

Start Time 2023-10-18 12:10:53 Duration 24:00:00.0

End Time 2023-10-19 12:10:53 Run Time 24:00:00.0 Pause Time 0:00:00.0

Results
Overall Metrics

LAeq 48.7 dB

LAE 98.0 dB SEA --- dB

EA 707.9 µPa²h

EA8 236.0 µPa²h

EA40 1.2 mPa²h

LZSpeak 117.1 dB 2023-10-18 12:48:05

LASmax 79.9 dB 2023-10-19 02:22:05

LASmin 36.1 dB 2023-10-19 11:34:33

LAeq 48.7 dB

LCeq 61.2 dB LCeq - LA eq 12.5 dB

LAI eq 51.9 dB LAI eq  - LAeq 3.2 dB

Exceedances Count Duration
LAS > 85.0 dB 0 0:00:00.0

LAS > 115.0 dB 0 0:00:00.0

LZSpeak > 135.0 dB 0 0:00:00.0

LZSpeak > 137.0 dB 0 0:00:00.0

LZSpeak > 140.0 dB 0 0:00:00.0

Community Noise LDN LDay LNight
--- dB --- dB 0.0 dB

LDEN LDay LEve LNight
--- dB --- dB --- dB --- dB

Any Data A C Z
Level Time Stamp Level Time Stamp Level Time Stamp

Leq 48.7 dB --- dB --- dB

Ls(max) 79.9 dB 2023-10-19 02:22:05 --- dB --- dB

LS(min) 36.1 dB 2023-10-19 11:34:33 --- dB --- dB

LPeak(max)
--- dB --- dB 117.1 dB 2023-10-18 12:48:05

Overloads Count Duration
0 0:00:00.0

Statistics
LAS 5.0 52.4 dB

LAS 10.0 51.2 dB

LAS 33.3 46.8 dB

LAS 50.0 45.2 dB

LAS 66.6 43.9 dB

LAS 90.0 41.1 dB



Measurement Report
Report Summary

Meter's File Name LxT_Data.001 Computer's File Name SLM_0006082_LxT_Data_001.42.ldbin

Meter LxT1

Firmware 2.404

User GT Location

Description Riverside Crest Cottages

Note On Power Pole on West Side of Project Site

Start Time 2023-10-18 12:14:09 Duration 24:00:00.0

End Time 2023-10-19 12:14:09 Run Time 24:00:00.0 Pause Time 0:00:00.0

Results
Overall Metrics

LAeq 45.2 dB

LAE 94.6 dB SEA --- dB

EA 317.3 µPa²h

EA8 105.8 µPa²h

EA40 528.9 µPa²h

LZSpeak 114.8 dB 2023-10-18 12:15:13

LASmax 79.0 dB 2023-10-18 12:14:19

LASmin 32.9 dB 2023-10-19 10:43:55

LAeq 45.2 dB

LCeq 57.7 dB LCeq - LA eq 12.5 dB

LAI eq 51.2 dB LAI eq  - LAeq 6.0 dB

Exceedances Count Duration
LAS > 85.0 dB 0 0:00:00.0

LAS > 115.0 dB 0 0:00:00.0

LZSpeak > 135.0 dB 0 0:00:00.0

LZSpeak > 137.0 dB 0 0:00:00.0

LZSpeak > 140.0 dB 0 0:00:00.0

Community Noise LDN LDay LNight
--- dB --- dB 0.0 dB

LDEN LDay LEve LNight
--- dB --- dB --- dB --- dB

Any Data A C Z
Level Time Stamp Level Time Stamp Level Time Stamp

Leq 45.2 dB --- dB --- dB

Ls(max) 79.0 dB 2023-10-18 12:14:19 --- dB --- dB

LS(min) 32.9 dB 2023-10-19 10:43:55 --- dB --- dB

LPeak(max)
--- dB --- dB 114.8 dB 2023-10-18 12:15:13

Overloads Count Duration
0 0:00:00.0

Statistics
LAS 5.0 47.6 dB

LAS 10.0 46.0 dB

LAS 33.3 42.0 dB

LAS 50.0 40.5 dB

LAS 66.6 39.3 dB

LAS 90.0 36.9 dB
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September 12, 2024

Tracy Fitzsimmons
Olive Crest Housing
555 Technology Court
Riverside, CA 92507

Subject: City of Riverside – Crest Cottages (3431 Mt. Vernon Avenue) Residential Project Air
Quality and Greenhouse Gas Emissions Technical Memorandum.

Dear Ms. Fitzsimmons:

Vista Environmental has conducted an analysis to evaluate whether the proposed Crest Cottages at 3431
Mt. Vernon Avenue residential project (proposed project) would cause significant air quality or
greenhouse gas impacts. This assessment was conducted within the context of the California
Environmental Quality Act (CEQA, California Public Resources Code Sections 21000, et seq.). The
methodology follows the South Coast Air Quality Management District (SCAQMD) recommendations for
quantification of emissions and evaluation of potential air quality and greenhouse gas impacts.

Site Location and Study Area
The project site is located in the eastern portion of the City of Riverside (City) at 3431Mt. Vernon Avenue.
The project site is located on vacant land located behind the existing Crest Community Church and is
bounded by single family homes to the north, the Church and Mt. Vernon Avenue to the east, the BNSF
and Metrolink Railroad to the south, and single family homes to the west.

Nearby Sensitive Receptors
The nearest sensitive receptors to the project site are the single family homes to the north and west that
are located as near as 20 feet from the project site.

Project Description
The proposed project would disturb approximately 1.92 acres of the 3.43 acre property and would
develop 10 residential cottages that are each 825 square feet, a staff unit that is 2,100 square feet, and a
multipurpose room that is 3,100 square feet. There would also be a new 24 space and 13,407 square foot
asphalt paved parking lot, 6,291 square feet of concrete paved areas, 8,251 square feet of permeable
paved areas, and 53,805 square feet of landscaped area.

Thresholds of Significance

Regional Air Quality
To estimate if the proposed parking lot may adversely affect the air quality in the region, the SCAQMD has
prepared the CEQA Air Quality Handbook (SCAQMD 1993) to provide guidance to those who analyze the
air quality impacts of proposed projects. The SCAQMD CEQA Air Quality Handbook states that any project
in the Air Basin with daily emissions that exceed any of the identified significance thresholds should be
considered as having an individually and cumulatively significant air quality impact. For the purposes of
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this air quality impact analysis, a regional air quality impact would be considered significant if emissions
exceed the SCAQMD significance thresholds identified in Table A.

Table A – SCAQMD Regional Criteria Pollutant Emission Thresholds of Significance

Pollutant Emissions (pounds/day)
VOC NOx CO SOx PM10 PM2.5

Construction 75 100 550 150 150 55
Operation 55 55 550 150 150 55
Source: http://www.aqmd.gov/ceqa/handbook/signthres.pdf

Local Air Quality
Project related construction and operational air emissions may have the potential to exceed the State and
Federal air quality standards in the project vicinity, even though these pollutant emissions may not be
significant enough to create a regional impact to the Air Basin. In order to assess local air quality impacts
the SCAQMD has developed Localized Significant Thresholds (LSTs) to assess the project related air
emissions in the project vicinity. SCAQMD has also provided Final Localized Significance Threshold
Methodology (LST Methodology), July 2008, which details the methodology to analyze local air emission
impacts. The LST Methodology found that the primary emissions of concern are NO2, CO, PM10, and
PM2.5.

The Look Up Tables include site acreage sizes of 1 acre, 2 acres and 5 acres. The total area disturbed by
the proposed project is approximately 1.92 acres, which is closest to the 2 acre project site shown in the
Look Up Tables that has been utilized in this analysis. As detailed above, the project site is located in Air
Monitoring Area 23, which covers Metropolitan Riverside County. The nearest sensitive receptors to the
project site are single family homes located as near as 20 feet (6.1 meters) to the north and west of the
project site. According to LST Methodology, any receptor located closer than 25 meters (82 feet) shall be
based on the 25 meter thresholds. Table B below shows the NOx, CO, PM10, and PM2.5 for both
construction and operational activities.

Table B – SCAQMD Local Air Quality Thresholds of Significance

Activity
Allowable Emissions1 (pounds/day)

NOx CO PM10 PM2.5
Construction 170 883 7 4
Operation 170 883 2 1
Notes:
1 The nearest sensitive receptors to the project site are single family homes located as near as 20 feet (6.1 meters) north and west of the project
site. According to SCAQMD methodology, all receptors closer than 25 meters are based on the 25 meter threshold.
Source: Calculated from SCAQMD’s Mass Rate Look up Tables for two acre in Air Monitoring Area 23, Metropolitan Riverside County.

Greenhouse Gas Emissions
The City of Riverside has adopted the Riverside Restorative Growthprint Climate Action Plan (Climate
Action Plan), October 2014. The Climate Action Plan sets out actions to increase energy efficiency and
reduce GHG emissions. Since the Climate Action Plan does not provide any quantitative GHG emissions
thresholds for new development projects within the City, the SCAQMD GHG emissions thresholds have
been utilized in this analysis.
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In order to identify significance criteria under CEQA for development projects, SCAQMD initiated a
Working Group, which provided detailed methodology for evaluating significance under CEQA. At the
September 28, 2010 Working Group meeting, the SCAQMD released its most current version of the draft
GHG emissions thresholds, which recommends a tiered approach that provides a quantitative annual
threshold of 3,000MTCO2e for all land use projects. Therefore, the proposed project would be considered
to create a significant cumulative GHG impact if the proposed project would exceed the annual threshold
of 3,000 MTCO2e.

Project Impacts

Short Term Construction Related Air Quality Impacts
Construction of the proposed project would create air emissions from the use of construction equipment
as well as from fugitive dust generated from the movement of dirt onsite. Construction of the proposed
project is anticipated to start around June 2025 and would take approximately ten months to complete.

The criteria air pollution impacts created by the proposed project have been analyzed through use of
CalEEMod Version 2022.1.1.28. CalEEMod is a computer model published by the California Air Pollution
Control Officers Association (CAPCOA) for estimating air pollutant and GHG emissions. The CalEEMod
2022.1 program uses the EMFAC2021 computer program to calculate the emission rates specific for the
South Coast Air Basin portion of Riverside County for employee, vendor and haul truck vehicle trips and
the OFFROAD2011 computer program to calculate emission rates for heavy equipment operations.
EMFAC2021 and OFFROAD2011 are computer programs generated by CARB that calculates composite
emission rates for vehicles.

The construction activities for the proposed project are anticipated to include site preparation and grading
approximately 1.92 acres, building construction of the structures, paving of the parking areas and
hardscaped areas, and application of architectural coatings. The CalEEMod model has been utilized to
calculate the construction related emissions from the proposed project and the input parameters utilized
in this analysis have been detailed in Section 8.1. The daily construction related criteria pollutant
emissions from the proposed project is shown below in Table C.

Table C – Construction Related Criteria Pollutant Emissions

Maximum Daily Pollutant Emissions (pounds/day)
Season and Year of Construction VOC NOx CO SO2 PM10 PM2.5

Summer 2025 1.56 14.1 15.3 0.02 2.62 1.51
Winter 2025 1.08 9.01 10.3 0.02 0.39 0.32
Winter 2026 1.03 8.63 10.2 0.02 0.36 0.28
Summer 2026 9.32 8.62 10.3 0.02 0.36 0.28
Maximum Daily Construction Emissions 9.32 14.1 15.3 0.02 2.62 1.51
SCQAMD Regional Thresholds 75 100 550 150 150 55
SCAQMD Local Thresholds1 170 883 7 4
Exceeds Thresholds? No No No No No No
Notes:
1 The nearest sensitive receptor to the project site are single family homes located as near as 20 feet (6.1 meters) north and west of the
project site. According to SCAQMD methodology, all receptors closer than 25 meters are based on the 25 meter threshold. Calculated from
SCAQMD’s Mass Rate Look up Tables for two acres in Air Monitoring Area 23, Metropolitan Riverside County.
Source: CalEEMod Version 2022.1. 
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Table C shows that none of the analyzed criteria pollutants would exceed either the regional or local
emissions thresholds during construction of the proposed project. Therefore, a less than significant
regional or local air quality impact would occur from construction of the proposed project.

Long Term Operational Air Quality Impacts
The proposed project would consist of operation of the proposed housing complex. The proposed project
would generate air emissions from area sources, energy usage, and from project generated vehicle trips.

The operations related criteria air quality impacts created by the proposed project have been analyzed
through use of the CalEEMod model. It should be noted that since cottages is not a land use option in
CalEEMod, the most intensive residential land use in CalEEMod of single family housing was utilized, in
order to provide a worst case analysis. CalEEMod calculates maximum daily emissions for the summer
and winter periods. The worst case summer or winter VOC, NOx, CO, SO2, PM10, and PM2.5 daily
emissions created from the proposed project’s long term operations are summarized below in Table D
and the CalEEMod emissions printouts are attached to this letter.

Table D – Operations Related Criteria Pollutant Emissions

Emissions Source
Pollutant Emissions (pounds/day)

ROG NOx CO SO2 PM10 PM2.5
Mobile Sources1 0.41 0.36 3.08 0.01 0.65 0.17
Area Sources2 0.50 0.03 2.17 <0.01 0.16 0.16
Energy Usage3 0.01 0.10 0.04 0.01 0.01 0.01
Total Operational Emissions 0.92 0.49 5.29 0.02 0.82 0.34
SCAQMD Regional Thresholds 55 55 550 150 150 55
SCAQMD Local Thresholds4 170 883 2 1
Exceeds Thresholds? No No No No No No
Notes:
1 Mobile sources consist of emissions from vehicles and road dust.
2 Area sources consist of emissions from consumer products, architectural coatings, and landscaping equipment. No fireplaces or woodstoves
will be installed and were set to zero in CalEEMod.
3 Energy usage consists of emissions from natural gas usage.
4 The nearest sensitive receptors to the project site are single family homes located as near as 20 feet (6.1 meters) north and west of the
project site. According to SCAQMD methodology, all receptors closer than 25 meters are based on the 25 meter threshold. Calculated from
SCAQMD’s Mass Rate Look up Tables for two acres in Air Monitoring Area 23, Metropolitan Riverside County
Source: CalEEMod Version 2022.1

The data provided in Table D above shows that none of the analyzed criteria pollutants would exceed
either the regional or local emissions thresholds during operation of the proposed project. Therefore, a
less than significant regional and local air quality impacts would occur from operation of the proposed
project.

Generation of Greenhouse Gas Emissions
The proposed project would result in the construction and operation of a residential housing complex.
The proposed project is anticipated to generate GHG emissions from area sources, energy usage, mobile
sources, off road equipment, waste disposal, water usage, and construction equipment. The project’s
GHG emissions have been calculated with the CalEEMod model and the results is shown below in Table E.
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Table E – Project Related Greenhouse Gas Annual Emissions

Greenhouse Gas Emissions (Metric Tons per Year)
Category CO2 CH4 N2O CO2e
Mobile Sources1 117 0.01 0.01 119
Area Sources2 0.56 <0.01 <0.01 0.61
Energy Usage3 44.1 <0.01 <0.01 44.3
Water and Wastewater4 1.82 0.01 <0.01 2.30
Solid Waste5 091 0.09 0.00 3.19
Refrigeration6 0.02
Construction7 6.16 <0.01 <0.01 6.17
Proposed Project Total GHG Emissions 171 0.11 0.01 176
SCAQMD Draft Threshold 3,000
Exceed Threshold? No
Notes:
1 Mobile sources consist of GHG emissions from vehicles.
2 Area sources consist of GHG emissions from consumer products, architectural coatings, and landscaping equipment.
3 Energy usage consists of GHG emissions from electricity and natural gas usage.
4Water includes GHG emissions from electricity used for transport of water and processing of wastewater.
5 Solid Waste includes the CO2 and CH4 emissions created from the solid waste placed in landfills.
6 Refrigeration includes GHG emissions from refrigerants in air conditioning units.
7 Construction emissions amortized over 30 years as recommended in the SCAQMD GHGWorking Group on November 19, 2009.
Source: CalEEMod Version 2022.1.

The data provided in Table E above shows that the proposed project would create 176 MTCO2e per year.
According to the SCAQMD’s threshold of significance, a cumulative global climate change impact would
occur if the GHG emissions created from the on going operations would exceed 3,000 MTCO2e per year.
Therefore, a less than significant generation of greenhouse gas emissions would occur from development
of the proposed project. Impacts would be less than significant.

Please let me know if you have any questions or need additional information with regard to the above
analysis. I can be reached at (949) 510 5355, or email me at greg@vistalb.com.

Sincerely,

Greg Tonkovich, AICP
Senior Analyst
Vista Environmental
949 510 5355

Encl.: CalEEModModel Printouts
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