Appendix 20C Ambient Air Quality and
Health Risk Analysis Technical
Report

20C.1 Introduction

20C.1.1. Objective

This appendix includes methods and results for the Ambient Air Quality Analysis (AAQA) and
Health Risk Assessment (HRA) from the worst-case year of construction activities associated
with the Sites Reservoir Project (Project).

The analysis is conducted consistent with guidance and methodologies from local, regional, state
and federal agencies, including the California Air Pollution Control Officers Association
(CAPCOA) (2009), the California Air Resources Board (CARB) (2021), the Office of
Environmental Health Hazard Assessment (OEHHA) (2015), Sacramento Metropolitan Air
Quality Management District (SMAQMD) Mobile Sources Air Toxics (MSAT) Protocol
(Sacramento Metropolitan Air Quality Management District 2018), and the U.S. Environmental
Protection Agency (USEPA) (2017) to support the Project’s California Environmental Quality
Act (CEQA) documentation.

Consistent with CEQA requirements and guidance provided by CAPCOA, the analysis
evaluates:

1. Health risk and hazard impacts of construction emissions from the Project to the existing
offsite sensitive receptors (residents and schools) located within 1,000 feet of Project
locations.

2. Health risk and hazard impacts of on-road project-related construction emissions to
existing offsite sensitive receptors located within 500 feet of Project construction routes.

20C.1.2. Project Sources Modeled

This AAQA and HRA evaluates the impact of Project-related emissions of criteria pollutants
(carbon monoxide [CO], nitrogen dioxide [NOz], sulfur dioxide [SOz2], particulate matter 10
microns in diameter or less [PM10], and particulate matter 2.5 microns in diameter or less
[PM2.5]) and toxic air contaminants (TACSs) (e.g., diesel particulate matter or DPM) along the
ambient air boundary (defined as the edge of onsite construction area) and at existing nearby
sensitive receptors within 1,000 feet of Project locations and 500 feet of Project construction
routes to determine if sensitive receptors are exposed to substantial pollutant concentrations.
Table 20C-1 provides the Project component areas that are selected for modeling.
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There are seven Project components identified as having sensitive receptors located with 1,000
feet. At these seven Project components, both on- and offsite (i.e., on-road traffic sources)
emissions are modeled at their respective component as aligned to the alternatives are

summarized in Table 20C-1. These include:

Sites Dam and Stone Corral Creek Recreation Area
2. Terminal Regulating Reservoir (TRR) East/West Pumping Plant and Funks/TRR

Pipelines

Glenn-Colusa Irrigation District (GCID) System Improvements
4. Funks Reservoir and Funks/TRR Pipelines

Dunnigan Pipeline extending to either the Colusa Basin Drain (CBD) (Alternatives 1 and

3) or the Sacramento River (Alternative 2)

Temporary Batch Plants

Golden Gate Dam (AAQA onsite and offsite, HRA offsite only)

Table 20C-1. Summary of Modeled Components and Alternatives

Component

Alternative 1

Alternative 2

Alternative 3

Sites Dam and Stone
Corral Creek Recreation
Area

TRR East PGP and
Funks/TRR pipelines

TRR West PGP and
Funks/TRR pipelines’

Glenn-Colusa Irrigation
District (GCID) System
Improvements

Funks
Reservoir/Funks/TRR
pipelines

Dunnigan Pipeline
(extending to CBD)

Dunnigan Pipeline
(extending to
Sacramento River)

Temporary Batch Plants

X

X

Golden Gate Dam

X

X

CBD = Colusa Basin Drain; PGP = pumping gnerating plant; TRR = Terminal Regulating Reservoir
T Emissions associated with TRR West PGP were modeled using the TRR East PGP footprint site as this location is

closer to sensitive receptors. TRR West PGP emissions are higher than TRR East PGP.
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Note that GCID System Improvements involve five sub-groups for Altenatives 1, 2 or 3. These
groups include: (1) GCID Headgate Structure, (2) GCID Willow and Walker Creek Siphons, (3)
GCID Main Canal Improvement A and Railroad (RR) Siphon, (4) GCID Main Canal
Improvement E, and (5) GCID Main Canal Improvements F through K.

For components of the Project that do not have any nearby sensitive receptors within 1,000 feet
or have relatively small emissions in comparison to the sites listed above, only mobile on-road
sources are modeled. The mobile-source-only components modeled include the following and
are summarized in Table 20C-2 and include the following:

1. Peninsula Hills Recreation Area

Red Bluff Pumping Plant (RBPP)

Transmission Lines (extending north from TRR Pumping Plant and Funks/TRR
Pipelines)

w

Transition Manifold

Inlet/Outlet Tower (located north of Sites Dam)

Saddle Dams

South Road Alignment and Huffmaster Road Realignment (Alternative 2)

© N o g &

Huffmaster Road Realignment (no South Road) (Alternatives 1 and 3)

Table 20C-2. Summary of Modeled Components and Alternatives

Component Alternative 1 Alternative 2 Alternative 3
PenlnSL.JIa Hills X X X
Recreation Area
Red Bluff Pumping
Plant (RBPP) X X X
Transmission Lines' X X
Transition Manifold’ X X
Inlet/Outlet Tower! X X
Saddle Dams' X X
South Road Alignment
and Huffmaster Road X
Realignment
Huffmgster Road X X
Realignment

' Project Alternative modeled based on maximum on-road mobile source daily/annual emissions. For these
components, Alternatives 1 and 3 have higher on-road mobile emissions compared to Alternative 2.

The Project components that are not explicitly modeled include GCID Main Canal
Improvements B, C, and D. There are no residential dwellings located within 1,000 feet of these
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Project components and the construction traffic routes would be similar to those associated with
GCID Main Canal Improvements A, E, and F through K.

There are three Project alternatives. As discussed in Chapter 3, Environmental Analysis, and
Chapter 20, Air Quality, of the EIR/EIS, construction footprints are identical between
Alternatives 1 and 3 and therefore the construction emissions would be the same. Construction
emissions associated with Alternative 2 are less than Alternatives 1 and 3 as there is less overall
construction activity. Alternative 2 does not include the construction of the Lodoga Road bridge
and has fewer dams. In lieu of the Lodoga Road bridge, roadway construction would occur for
the South Road and the realigned Huffmaster Road. The footprints of the TRR and TRR
Pumping Plant vary between Alternatives 1 and 3 (TRR East) and Alternative 2 (TRR West).
The closest sensitive receptor to TRR East is approximately 1,600 feet, compared to more than 1
mile for TRR West. With the closer proximity of sensitives receptors to TRR East, this footprint
is used in the modeling. Table 20C-3 identifies the alternative associated with each Project
component for modeling.

Sites Reservoir Project Final EIR/EIS 20C-4
2023



Ambient Air Quality and Health Risk Analysis Technical Report

Table 20C-3. Project Components Modeled

. . Alternative - Meteorological
Project Component Details (1 or 3, 2, All) District Station Sources to Model
Red Bluff Pumping Plant All TCAPCD Red Bluff AP Offsite Traffic Only
GCID New Headgate Structure All GCAPCD Chico Onsite & Offsite Traffic
GCID Wilson Creek and Walker Creek Siphons All GCAPCD Colusa Onsite & Offsite Traffic
GCID System Upgrades Improvement A, GCID RR Siphon All GCAPCD Colusa Onsite & Offsite Traffic
GCID System Upgrades Improvement E All GCAPCD Colusa Onsite & Offsite Traffic
GCID System Upgrades Improvement F, G, H, |, J and K All GCAPCD Colusa Onsite & Offsite Traffic
Saddle Dams (1-3, 5-6, 8A-B), Topsoil Stockpiles, Crushing and Processing, GCAPCD . .
Blasting, Concrete Batch Plant, ERS-1 and ERS-2 Facilities Al JCCAPCD Colusa Offsite Traffic Only
Inlet/Outlet Tower and Transition Manifold, Blasting, and Concrete Batch Plant All CCAPCD Colusa Offsite Traffic Only
Golden Gate Dam, Topsoil Stockpile, C;)T::tlng and Processing, Blasting, and Batch All CCAPCD Colusa Onsite & Offsite Traffic
Sites Dam, Sites Diversion Tunnel, Topsoil Stockpile, Crushing and Processing, . . .
. . All APCD I ffsite Traff
Blasting, Concrete Batch Plant, and Stone Corral Creek Recreation Area CCAPC Colusa Onsite & Offsite Traffic
Sites Lodoga Road Bridge, Concrete Batch Plant Alt1or3 CCAPCD Colusa Offsite Traffic Only
Peninsula Hills Recreation Area All CCAPCD Colusa Offsite Traffic Only
South Road & Huffmaster Road Reahgnr;nent (Earthwork, Rock Crushing and All CCAPCD Colusa Onsite & Offsite Traffic
Processing)
Funks Reservoir, Funks Pumping Generating Plant, Substation, Concrete Batch . . .
Plant, Batch Slurry Plant, and Funks/TRR Pipelines Al CCAPCD Colusa Onsite & Offsite Traffic
Terminal Regulating Reservoir (TRR) Pumping Generating Plant, Substation, TRR
East/West, Topsoil Stockpiles, Batch Slurry and Soil Plants, and Funks/TRR All CCAPCD Colusa Onsite & Offsite Traffic
Pipelines
Transmission Lines (extending north frgm TRR Pumping Plant and Funks/TRR All CCAPCD Colusa Offsite Traffic Only
Pipelines)
Dunnigan Pipeline Section 2/Alt 2 and Batch Slurry Plant Alt 2 YSAQMD Sac Int'l Onsite & Offsite Traffic

Notes: TCAPCD = Tehama County Air Pollution Control District; GCAPCD = Glenn County Air Pollution Control District; CCAPCD = Colusa County Air Pollution
Control District; YSAQMD = Yolo Solano Air Quality Management District.
Alternatives 1 and 3 have the same construction footprint and means and methods.
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20C.1.3. Thresholds for Determining Significance

Criteria pollutant modeling results are compared to the national ambient air quality standards
(NAAQS) and California ambient air quality standards (CAAQS). These are summarized in
Table 20C-4.

For the HRA (cancer and non-cancer chronic and acute risk), the modeling results are compared
to CEQA health risk thresholds. Neither Colusa County nor Glenn County Air Pollution Control
Districts have specific CEQA guidance, but rather default to the state thresholds. Table 20C-5
summarizes the CEQA thresholds of significance for TACs.

Table 20C-4. National and California Ambient Air Standards

Criteria Pollutant | Averaging Period Rank NAAQS! CAAQS®
(ng/m?3) (ng/m?3)
NOs 1-hour 8" (NAAQS); 1t (CAAQS) 188.0 339.0
Annual 18t 100.0 57.0
M1 24-hour 2" (NAAQS); 15t (CAAQS) 150.0 50.0
Annual 15t (CAAQS) --- 20.0
M2 24-hour 8th (NAAQS) 35.0 ---
Annual 18t 12.0 12.0
- 1-hour 2n (NAAQS); 15t (CAAQS) 40,000.0 23,000.0
8-hour 2n (NAAQS); 15t (CAAQS) 10,000.0 10,000.0
1-hour 4t (NAAQS); 15t (CAAQS) 196.5 655.0
so, 3-hour 2" (NAAQS) 1,300.0 ---
24-hour 2n (NAAQS); 15t (CAAQS) 365.0 105.0
Annual 15t (NAAQS) 80.0 ---

Notes: NAAQS = national ambient air quality standard; CAAQS = California ambient air quality standard; pg/m?3 =
microgram per cubic meter.

1 U.S. Environmental Protection Agency 2021a

2 California Air Resources Board 2016

Table 20C-5. CEQA Health Risk Assessment Thresholds

TACs Threshold1

Maximum Incremental Cancer Risk <10 in 1 million

Chronic Non-Cancer, 8-hour Chronic Non-Cancer

<10
& Acute Hazard Index

Notes: TACs = Toxic Air Contaminants.
' Sacramento Metropolitan Air Quality Management District 2020
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20C.2 Methodology

20C.2.1. Dispersion Model

The American Meteorological Society/USEPA Regulatory Model (AERMOD) dispersion model
(Version 19191) (U.S. Environmental Protection Agency 2020a) was run with USEPA-
regulatory, default options for both the AAQA and HRA.

For the larger construction component areas (i.e., Dams and Reservoirs and associated offsite
traffic to and from the area), a 3-step alternative modeling technique, AERPOST, is implemented
to streamline the process and reduce computational time. The AERPOST alternative modeling
technique has been approved in other modeling demonstrations (U.S. Environmental Protection
Agency 2018a).

Step 1 involves running the model with Project-specific emissions and generating a binary output
file consisting of 1-hour averaging period and pollutant ID set to OTHER. Lakes Environmental
(2012) provides an 8-core multi-processor version (AERMOD MPI) that uses AERMOD version
19191. To demonstrate that the AERMOD MPI version produces identical results to AERMOD,
an equivalency test is conducted. Furthermore, a new version of AERMOD (version 21112)
(U.S. Environmental Protection Agency 2021b) was released during the modeling. Based on the
USEPA model change bulletin, only bug fixes and non-regulatory options are applied to this new
release. To demonstrate that there are no changes to modeled concentrations between version
19191 and 21112, an equivalency test is performed. Details on these model equivalency tests are
provided in Appendix 20C1, AERMOD Equivalency Model Demonstration.

Step 2 of the modeling for the Dams and Reservoir locations consists of merging the binary files
for similar pollutants at the various locations to generate a single merged binary file per pollutant
for both short-term and annual averaging periods. The final stage uses a modified version of
AERMOD, called AERPOST (version 19191) that introduces a new keyword in the control
pathway of the model, “HRBINARY™, that allows for the import of AERMOD unformatted 1-
hour binary output from a separate model run. These input concentrations are added hour-by-
hour to the current model run for generation of statistical averaging of ranked highs for all
currently evaluated averaging periods.

20C.2.1.1. Modeling of NO:

USEPA has developed a three tiered approach to handle the nitric oxide (NO) to NO2 conversion
in AERMOD (for combustion sources, most nitrogen oxide (NOx) emissions are NO, which
converts via ozone oxidation processes to NO: after being emitted). The three tiers for NO2
modeling are as follows:

e Tier 1: assume immediate and full conversion of NO to NOz. In other words, this tier
assumes that all NOx is emitted as NO2.

e Tier 2: use the Ambient Ratio Method 2 (ARM2) method, which uses a semi-empirical,
conservative NO2/NOx ratio that is a function of total predicted NOx.

e Tier 3: use either the Ozone Limiting Method (OLM) or the Plume Volume Molar Ratio
Method (PVMRM). Both the PVMRM and OLM options in AERMOD account for
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ambient conversion of NO to NOz, but are limited by the amount of available ozone. The
conversion is based on ozone titration, which involves the interaction of NO with ambient
ozone (Os3) to form NO2 and molecular oxygen. OLM and PVMRM both assume that all
Os measured at a representative ambient monitor will be available to oxidize NO to NO-.
The main distinction between PVMRM and OLM is the approach taken to estimate the
ambient concentrations of NO and Os for which the ozone titration mechanism is applied.
OLM applies the mechanism to the modeled ground-level concentration of NO and
PVMRM applies the mechanism to the plume-average NO concentrations aloft.

The Tier 2 approach is used initially for all sites. The USEPA-default NO-to-NO2 upper limit of
0.9 and lower limit of 0.5 are used. For model scenarios where the cumulative (Project plus
ambient background) exceeded the NAAQS/CAAQS, a Tier 3 approached is applied.

Consistent with USEPA guidance (U.S. Environmental Protection Agency 2011, 2015), OLM is
used as it is suggested as the best option for modeling near-surface releases (such as construction
and roadway sources). OLM is used with the OLMGROUP ALL keyword, as recommended by
USEPA.

Tier 3 NO2 model approaches require user input for both NO2/NOx in-stack ratios (ISRs) and
ambient ozone concentrations for use in the NO titration schemes. A review of past construction
projects with similar on- and offsite construction activity as the Project indicated ISRs used in
the model ranged from 0.05 to 0.10 (Applied Environmental Consultants 2011, U.S. Department
of Agriculture 2021). An ISR of 0.10 is selected for the modeling of the Project using OLM. For
ambient ozone, the Willows-Colusa Street monitor (ID 06-021-0003), operated by CARB, is
selected. The monitor is approximately 14 miles (22 km) to the northeast of the Dams and
Reservoir Project components. Additional details on the ambient ozone data are discussed in
Section 20C.2.7, Ambient Monitoring Data.

20C.2.1.2. Rural/Urban Dispersion Environment

One of the factors affecting input parameters to dispersion models is the assessment of the mode
application and the meteorological site’s land use as either rural or urban. USEPA guidance
suggests that application of a model’s dispersion environment as either rural or urban should be
based upon the land use characteristics within 3 km of the Project site(s) (USEPA Appendix W
to 40 Code of Federal Regulations Part 51). Factors that affect the rural/urban choice, include the
extent of vegetated surface area, the water surface area, types of industry and commerce, density
of residential areas, and building types and heights within this area.

According to Section 7.2.1.1 of USEPA’s Appendix W, either a land use (Auer method) or a
population density procedure should be used in determining if the model should be applied as if
there is an urban vs. rural dispersion environment. For this application, the Auer method is used.
This land-use approach classifies an area according to 12 land-use types. In this scheme, areas of
industrial, commercial, and compact residential land use are designated urban. According to
USEPA modeling guidelines, if more than 50% of an area within a 3-km radius of a site is
classified as rural, and the AERMOD’s urban source options would not be used. Based on visual
inspection of recent satellite imagery (using Google Earth), all Project sites modeled have more
than 50% of the surrounding 3-km land use as rural. Therefore, AERMOD is run in default mode
without the consideration of any urban source options for all sources at all sites.
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20C.2.2. Health Risk Analysis Model

For the HRA, AERMOD is run using unit emissions. Each source group is modeled assuming
emissions of 1 gram per second (g/s) divided by the number of sources in a volume segment, or 1
g/s per stationary source. The unitized AERMOD results for each source or source group are
then output for use in the CARB-developed Hot Spots Analysis and Reporting Program Version
2 (HARP2) software (California Air Resources Board 2021). HARP2 (version 21081) is
designed to assist in the development of emissions inventories, air dispersion, and risk
assessment. Maximum hourly and period-average files generated by AERMOD are input to
HARP2 with corresponding TAC emission rates for each phase of construction to calculate
Project concentration contributions. HARP2 is used solely to estimate cancer, non-cancer
chronic, 8-hour non-cancer chronic, and acute risk consistent with the exposure factors and
guidance from OEHHA (2015). Cancer and non-cancer chronic risks are calculated for all
sensitive receptors. Eight-hour non-cancer chronic and acute risks are calculated for both
receptors that reside on the ambient air boundary of each construction area and sensitive
receptors. Risks to receptors were calculated assuming exposure during the entire construction
period using the maximum year of construction emissions. Table 20C-6 summarizes the
construction periods by modeled location.

Table 20C-6. Construction Periods

Project Component Construction Period (Years)

Dams & Reservoirs' 5

Dunnigan Pipeline?

GCID A Improvements

GCID E Improvements

GCID F through K Improvements
GCID Headgate
GCID Wilson & Walker
Red Bluff
Saddle Dams

South Rd Alignment & Huffmaster Rd
Realignment

MDD [W W[IW WI[N

N

Huffmaster Rd Realignment 4

" Includes Golden Gate and Sites Dams, Funks Reservoir, TRR pipelines and TRR Pumping Station, Sites Lodoga Road.
2 Construction duration the same between Project alternatives.

Factors that affect the dose that a receptor would receive include but are not limited to age-
specific daily breathing rates as well as exposure time, frequencies, and duration. The general
formula for calculating residential inhalation risk is as follows:

RISKinh-res= DOSEair X CPF x ASF x ED/AT x FAH

Where:
RISKinh-res = Residential inhalation cancer risk
Sites Reservoir Project Final EIR/EIS 20C-9

2023



Ambient Air Quality and Health Risk Analysis
Technical Report

DOSEair = Daily inhalation dose (milligrams per kilogram [mg/kg]-day)
CPF = Inhalation cancer potency factor (mg/kg-day™)

ASF = Age sensitivity factor for a specified age group (unitless)

ED = Exposure duration (in years) for a specified age group

AT = Averaging time for lifetime cancer risk (years)

FAH = Fraction of time spent at home (unitless)

The inhalation risk is calculated in HARP2 using the OEHHA 2015-recommended default
values for these parameters:

CPF = Substance-specific
ASF = 10 for third trimester to age 2, 3 for ages 2-16, 1 for ages 16-30
ED = 0.25 year for third trimester, 2 years for ages 0-2, 7 years for ages 2-9, 14 years

for ages 2-16, 14 years for ages 16-30
For conservatism, FAH is turned off for this analysis.
The daily inhalation dose is defined as:

DOSE.ir = Cair X {BR/BW} x A x EF x 10°

Where:

DOSEair = Dose through inhalation (mg/kg-day)

Cair = Concentration in air (ug/mq)

{BR/BW} = Daily breathing rate normalized to body weight (Liters per kilogram body
weight - day)

A = Inhalation absorption factor (unitless)

EF = Exposure frequency (unitless), days/365 days

10° = Micrograms to milligrams conversion, liters to cubic meters conversion

The daily inhalation dose is calculated in HARP2 using OEHHA 2015-recommended default
values for these parameters:

Cair = Concentration as calculated from AERMOD

{BR/BW} = OEHHA-derived method (i.e., 95th-percentile) estimates (361 for third
trimester, 1,090 for ages 0-2, 745 for ages 2-16, 335 for ages 16-30)

A =1
EF = 0.96 (350 days/365 days in a year for a resident)
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20C.2.3. Meteorological Data

The Project includes portions as far south as Dunnigan and as far north as Red Bluff, which is a
90-mile span (145 kilometers) within the Sacramento Valley Air Basin. Due to the various
Project locations more than one meteorological dataset is used. Based on proximity and similar
terrain features, Project sites are modeled with one of four meteorological datasets. These
meteorological datasets include:

1. Sacramento International Airport

2. Chico Municipal Airport

3. Red Bluff Airport

4. Colusa California Irrigation Management Information System station

Locations of the meteorological stations are shown in Figure 20C-1. Wind roses for each
meteorological station during their respective 5-year period are provided in Figure 20C-2.

The Sacramento International Airport meteorological data is available in pre-processed,
AERMOD-ready format from the SMAQMD website (Sacramento Metropolitan Air Quality
Management District 2019) for a 5-year period from 2014 through 2018. The Dunnigan
Underground Pipeline Route is located approximately 36 kilometers from the site and is the only
modeled site to use this meteorological dataset.

For the GCID Headgate construction activity, the Chico Municipal Airport, located
approximately 16 km to the east is selected for the modeling at this site. Pre-processed
AERMOD-ready meteorological files for Chico are available from CARB (2015) for a 5-year
period from 2009 through 2013.

The Red BIuff Airport meteorological data from the HARP2 website (CARB 2015) consists of a
5-year period spanning 2009 through 2013. This meteorological dataset is selected for the
modeling of the RBPP construction activities. The Red Bluff Airport is located 4.5 kilometers
from the RBPP.

The Colusa California Irrigation Management Information System (CIMIS) station (California
Department of Water Resources 2021) is selected for the majority of the Project sites modeled.
These include: Golden Gate and Sites Dams, Funks Reservoir, TRR Pumping Station and TRR
Pipelines, South Road and Huffmaster Road, Saddle Dams, and the GCID Improvements (A, E,
and F through K). The Colusa CIMIS station collected data from 1983 through August 2016 and
was located 29 kilometers from the town of Sites. A recent 5-year period (2010-2014) of hourly
Colusa meteorological data are processed using AERMOD’s meteorological pre-processor,
AERMET. Additional details on the processing of the Colusa CIMIS station data are discussed
below (Section 20C.2.3.1, Processing of Colusa CIMIS Meteorological Data for AERMOD).
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Figure 20C-1. Map of Meteorological Stations to be Used in Modeling
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(a) Sacramento International Airport (2014 - 2018) (b) Chico Municipal Airport (2009 - 2013)
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Figure 20C-2. Wind Roses at Meteorological Stations

20C.2.3.1. Processing of Colusa CIMIS Meteorological Data for AERMOD

The Colusa CIMIS meteorological station is located just outside the town of Colusa and is
approximately 16 miles east-southeast of the Dams and Reservoirs (Golden Gate and Sites
Dams, Funks Reservoir). The location of the anemometer in decimal degrees is 39.226861°N
122.024800°W. There is no significant terrain between the meteorological station and the Project
sites that could potentially obstruct or dramatically change the wind flow.

A 5-year period (2010-2014) is selected from the Colusa CIMIS meteorological station. This 5-
year period has high data capture rates, as shown in Table 20C-7. Calm winds are reported
approximately 1.86% of the time over the 5-year period (as shown in Figure 20C-2(d)).

20C-13
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Table 20C-7. Colusa CIMIS Meteorological Station Data Capture Statistics

Year Quarter Precipitation | Temperature :::it:i,tey :: Ier::j Di‘:\:c':?on
1 100.00% 100.00% 100.00% 100.00% 100.00%
2010 2 99.18% 99.18% 99.18% 99.18% 99.18%
3 99.86% 99.86% 99.86% 99.86% 99.86%
4 99.95% 99.95% 99.95% 99.95% 99.95%
1 100.00% 100.00% 100.00% 100.00% 100.00%
2011 2 100.00% 100.00% 100.00% 100.00% 100.00%
3 100.00% 100.00% 100.00% 100.00% 100.00%
4 99.95% 100.00% 100.00% 100.00% 99.95%
1 99.95% 99.95% 99.95% 99.95% 99.95%
2012 2 99.95% 100.00% 100.00% 100.00% 100.00%
3 100.00% 100.00% 100.00% 100.00% 100.00%
4 81.61% 81.61% 81.61% 81.61% 81.61%
1 100.00% 100.00% 100.00% 100.00% 100.00%
2013 2 99.95% 99.95% 99.68% 99.95% 99.95%
3 100.00% 100.00% 100.00% 100.00% 100.00%
4 100.00% 100.00% 100.00% 100.00% 100.00%
1 100.00% 100.00% 100.00% 100.00% 100.00%
2014 2 100.00% 100.00% 100.00% 100.00% 100.00%
3 99.95% 99.95% 99.95% 99.95% 99.95%
4 100.00% 100.00% 100.00% 100.00% 100.00%

Ambient temperature, dew point, relative humidity, precipitation, solar radiation, wind speed,
and wind direction were measured at approximately 2.0 meters above ground level. The data
capture for all parameters was at least 99% of the hours for this 5-year period except for the
fourth quarter of 2012. The Colusa CIMIS meteorological data is missing for December 23, 2012
starting at hour 10 through December 31, 2012, hour 24. Meteorological data from a nearby
National Weather Service station, Marysville Airport, CA Automated Surface Observing System
(ASOS), is used to substitute for the missing onsite data.

Cloud cover data is also necessary for AERMOD. Since cloud cover was not recorded at the
Colusa CIMIS meteorological station, a nearby National Weather Service station is used to
obtain this meteorological variable. The closest station with cloud cover data is the Marysville
Airport, CA ASOS. Concurrent 5-year cloud cover data from 2010-2014 are used from this site.

Upper-air meteorological data is used from Reno, NV. This site is closest in proximity to the
Project and would also not be heavily influenced by coast phenomenon, such as Oakland, CA.
Upper-air data from Reno were obtained from 2010-2014.

Sites Reservoir Project Final EIR/EIS 20C-14
2023



Ambient Air Quality and Health Risk Analysis
Technical Report

AERMET creates two output files for input to AERMOD:

SURFACE: a file with boundary layer parameters such as sensible heat flux, surface
friction velocity, convective velocity scale, vertical potential temperature gradient in the
1,640 feet layer above the planetary boundary layer, and convective and mechanical
mixing heights. Also provided are values of Monin-Obukhov length, surface roughness,
albedo, Bowen ratio, wind speed, wind direction, temperature, and heights at which
measurements were taken.

PROFILE: a file containing multi-level meteorological data with wind speed, wind
direction, temperature, sigma-theta (oq) and sigma-w (ow) when such data are available.
For this application involving representative data from the Colusa CIMIS station, the
profile file contains a single level of wind data and temperature data. Sigma-theta and
sigma-w are not measured at this station.

AERMET requires specification of site characteristics including surface roughness (zo), albedo
(r), and Bowen ratio (Bo). These parameters are developed according to the guidance provided
by USEPA in the AERMOD Implementation Guide (U.S. Environmental Protection Agency
2021c). The AERMOD Implementation Guide provides the following recommendations for
determining the site characteristics:

1. The determination of the surface roughness length should be based on an inverse distance
weighted geometric mean for a default upwind distance of 1 kilometer relative to the
measurement site. Surface roughness length may be varied by sector to account for
variations in land cover near the measurement site; however, the sector widths should be
no smaller than 30 degrees.

2. The determination of the Bowen ratio should be based on a simple un-weighted
geometric mean (i.e., no direction or distance dependency) for a representative domain,
with a default domain defined by a 0.6-mile by 0.6-mile region centered on the
measurement site.

3. The determination of the albedo should be based on a simple un-weighted arithmetic
mean (i.e., no direction or distance dependency) for the same representative domain as
defined for Bowen ratio, with a default domain defined by a 0.6-mile by 0.6-mile region
centered on the measurement site.

The AERMOD Implementation Guide recommends that the surface characteristics be
determined based on digitized land cover data. USEPA has developed a tool called
AERSURFACE that can be used to determine the site characteristics based on digitized land
cover data in accordance with the recommendations from the implementation guide discussed
above. AERSURFACE incorporates look-up tables of representative surface characteristic values
by land cover ca