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Introduction

The purpose of this report is to provide greenhouse gas emissions estimates associated with the build out
of the Samoa Town Master Plan in Humboldt County near Eureka, California. The proposed Town
Master Plan consists of subdividing and developing the former mill town, lumber storage and processing
area to provide a diverse mix of land uses. Key elements of the Samoa Town Master Plan include:

e A commercial area at Vance Avenue and Cutten Street;
A business park along the south portion of Vance Avenue;

e The Samoa Cookhouse area which includes the existing Samoa Cookhouse, a Maritime Museum,
the existing gymnasium, baseball field and the elementary school, and a new small RV park;

o A total of 198 new residential units are proposed, including a residential district west of Vance

Avenuge;

Live/work studios along Cadman Court;

Multi-family housing (80 units) east of Vance Avenue and north of Soule Street;

Coastal dependent industrial land east of the NCRA railroad tracks;

Open space and natural areas east of New Navy Base Road and at other locations;

Roads, trails and pathways;

A central park and town square; and

Public facilities, including a wastewater treatment plant, corporation yard and utility substation.

This report provides estimates of greenhouse gas (GHG) emissions using the California Emissions
Estimator Model, CalEEMod, version 2013.2.2. This model provides annual GHG emissions in terms
metric tons per year based on land use type and size.

Setting

Gases that trap heat in the atmosphere, greenhouse gases (GHGs), regulate the earth’s temperature. This
phenomenon, known as the Greenhouse Effect, is responsible for maintaining a habitable climate. The
most common GHGs are carbon dioxide (CO,) and water vapor but there are also several others, most
importantly: methane (CH,), nitrous oxide (N,O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs),
and sulfur hexafluoride (SF¢). These are released into the earth’s atmosphere through a variety of natural
processes and human activities.

e (Carbon dioxide and nitrous oxide are byproducts of fossil fuel combustion.
Nitrous oxide is associated with agricultural operations such as fertilization of crops.

e Methane is commonly created by off-gassing from agricultural practices (e.g. keeping livestock)
and landfill operation.

e  Chlorofluorocarbons were widely used as refrigerants, propellants, and cleaning solvents but their
production has been stopped by international treaty.

e Hydrofluorocarbons are now used as a substitute for chlorofluorocarbons in refrigeration and
cooling.

e Perfluorocarbons and sulfur hexafluoride emissions are commonly created by industries such as
aluminum production and semi-conductor manufacturing.

Each GHG has its own potency and effect upon the earth’s energy balance. This is expressed in terms of
a global warming potential (GWP), with carbon dioxide being assigned a value of 1 and sulfur
hexafluoride being several orders of magnitude stronger with a GWP of 23,900. In GHG emission
inventories, the mass of each gas is multiplied by its GWP and is measured in units of carbon dioxide
equivalent emissions (CO,e).



GHG Emissions

Greenhouse gas (GHG) emissions were computed for the full build out scenario of the Town Master Plan.
Specifically, construction emissions were computed for an assumed 5-year construction period with
operational emissions in 2020. The California Emissions Estimator Model Version 2013.2.2 (CalEEMod)
was used to predict GHG emissions from construction and operation of the project. The model predicts
emissions of GHGs in the form of equivalent CO, emissions CO,e. In order to obtain the CO,e, an
individual GHG is multiplied by its GWP. CalEEMod uses GWP from the IPCC Second Assessment
Report (SAR)'. GWPs from the SAR were selected for use in CalEEMod instead of more recent GWPs
since they are the basis used in regulations and international protocols at this time (e.g., California and
Federal GHG Reporting Programs, The Climate Registry).

The land use types and sizes, trip generation rates and other plan-specific information available were
input to the model. The use of this model for evaluating emissions from land use projects is
recommended by the California Association of Air Pollution Control Officers (CAPCOA) and air districts
in California. Unless otherwise noted below, the CalEEMod model defaults for Humboldt County were
used. CalEEMod provides emissions for transportation, areas sources, electricity consumption, natural
gas combustion, electricity usage associated with water usage and wastewater discharge, and solid waste
land filling and transport.

The model uses mobile emission factors from the California Air Resources Board’s EMFAC2011 model
and adjusts these based on the effect of new regulations to reduce GHG emissions. These regulations
include the Pavley Rule that increases fleet efficiency (reducing fuel consumption) and the low carbon
fuel standard. This model is sensitive to the year selected, since vehicle emissions have and continue to
be reduced due to fuel efficiency standards and low carbon fuels. Any adjustments to the modeling are
described below. CalEEMod input and output worksheets are included in Attachment 1.

Construction Emissions

The CalEEMod model was used to grossly predict construction GHG emissions. Construction schedules
are not available, so the model defaults were used based on the land use size and types. The construction
schedule was adjusted to fit within a 5-yoear period, assumed to be 2015 through 2019. The model
default construction phasing and equipment usage was assumed.

Total CO,e emissions associated with construction over the 5-year period would be 1,864 MT of CO,e,
respectively, per year. These represent emissions from on-site construction equipment use, vendor trips
and worker travel. No truck trips associated with import or export of fill were included in the modeling.

Operational Emissions

The CalEEMod model along with the project vehicle trip generation rates and estimates were used to
predict operational period GHG emissions associated with operation of a fully developed site under the
proposed project. The model uses mobile emission factors from the California Air Resources Board’s
EMFAC2011 model and adjusts these based on the effect of new regulations to reduce GHG emissions.
These regulations include the Pavley Rule that increases fleet efficiency (reducing fuel consumption) and
the low carbon fuel standard. This model is sensitive to the year selected, since vehicle emissions have
and continue to be reduced due to fuel efficiency standards and low carbon fuels. Adjustments to the
modeling are described below.

" IPCC. 1995. Second Assessment Report. Available at
http://www.ipcc.ch/ipcereports/sar/wg_l/ipcc_sar_wg_1_full _report.pdf



Year of Analysis

Emissions associated with vehicle travel depend on the year of analysis. The earlier the year, the higher
the emission rates as CalEEMod uses the California Air Resources Board’s EMFAC2011 motor vehicle
emissions model. This model assumes reduced emission rates as newer vehicles with lower emission
rates replace older, more polluting vehicles through attrition of the overall vehicle fleet. The earliest year
the project could be possibly constructed and operated was assumed to be 2020. Full build out occurring
later than 2020 would result in lower emissions.

Land Uses

The 2013 Tentative Map land use types and sizes were input to the model. The model requires inputs in a
variety of size types. However, some land uses were provided in units that are not accepted by the model.
Therefore, adjustments had to be made, such that the associated total number of trips could be correctly
computed. For example, the Business Park was shown as 12.3 acres. Since CalEEMod only accepts the
size in 1,00s of square feet, the land use was estimated at 185,000 square feet with a trip rate of 9.0 trips
per 1,000 square feet. This size and trip rate provides almost the same total number of trips generated by
that use. Table 1 provides the land uses, size and trip generation rate entered to the CalEEMod model.

Table 1 Modeled Land Uses and Trip Rates

Daily Trip
Generation
Size Entered Rate (after
into Internal Trip
Land Use Type (CalEEMod Type) Size Provided CalEEMod Adjustment)
Business Park (Office Park) 10.9 acres 143 kst 10.28
Museum (Library) 1 ksf 1 ksf 51.00
General Light Industry (General Light Industry) 35 acres 35 ksf 4.66
Mini-Warehouse (Unrefrigerated Warehouse) 0.6 acres 3 kst 5.67
Hotel (Hotel) 30 rooms 30 rooms 7.37
Apartment (Apartment Low Rise) 80 units | 80 dwelling unit 5.05
Single Family Detached (Single Family Housing) 198 units 198 dwelgﬁﬁ 6.89
Gasoline Service Station (Convenience Market with 4 fueling posts 4 pumps 40.75
Fuel pumps)
Specialty Retail (Strip Mall) 23 ksf 23 kst 11.08
RV and Tent Camping (City Park) 30 Sites 15 acres 9.54

Trip Generation Rates

CalEEMod allows the user to enter specific trip generation rates.

Town Master Plan specific trip

generation rates were entered for each land use. These trip rates take into account the unique setting of
the plan location that would lead to a greater internal trip capture rate. Trip rates provided and entered to
the model include the discount for internal capture. CalEEMod also includes Saturday and Sunday trip
rates. The CalEEMod default relationship between weekday and Saturday and Weekday and Sunday trip
rates were applied to the project trip rates to compute weekend trip rates. Project trip rates were assumed
to represent weekday trip rates. The weekday trips rates entered into CalEEMod are shown in Table 1.



The trip generation for the Town Master Plan indicates 4,308 net new external trips. Using the trip
generation rates in Table 1, CalEEMod predicts 4,309 trips.

Trip Lengths

The CalEEMod default trip lengths were used. CalEEMod allows the user to select an urban or rural
setting. The difference is that the rural setting has longer trip lengths. For this assessment, the rural
setting was selected since trip generation reflects trips that would mostly be made to destinations outside
of Samoa. Calculated distances to Eureka are 5 to 6 miles, almost 10 miles to Arcata and 17 miles to
Fortuna. Rural trip lengths range from 6.6 to 16.8 miles, depending on the trip type. Trip types include
commute (home-to-work), customer, or other types. Commute trips are the longest, ranging from 14.6 to
16.8 miles, depending on the land use type. Use of urban trip types would have considerably shorter trip
lengths. CalEEMod breaks trip purposes down as Primary, Diverted or Pass-by trips. The default trip
length is applied to Primary trips. A Diverted trip is one that is considered part of a Primary trip (e.g., a
stop at a store slightly diverted from the route home from work). In this case, CalEEMod applies 25
percent of the Primary trip length to the Diverted trip length. A Pass-by trip is considered a stop along a
Primary trip, where there is essentially no increased travel distance. The model sets the Pass-by trip
length to 0.1 miles, but includes resting and startup emissions.

Energy Usage

New land uses construction would be required to meet the 2013 California Green Building Standards
Code that are in effect beginning January 1, 2014, CalEEMod default values are based on 2008 Title 24
building code requirements. Future energy usage should be assumed lower than the CalEEMod default
values; however, no adjustments to the model were made.

Electricity Generation

Default CalEEMod rates for energy consumption were assumed in the model. Emissions rates associated
with electricity consumption were adjusted to account for Pacific Gas & Electric utility’s (PG&E) default
CO; intensity rate of 641.30 pounds of CO, per megawatt of clectricity produced.

Water Consumption and Solid Waste Generation

CalEEMod default emission rates for solid waste generation and water consumption were used in this
assessment.

GHG Emissions Reporting

Table 1 presents the results of the CalEEMod model analysis in terms of annual metric tons of equivalent
CO; emissions (MT of COse/yr) by source category. The CalEEMod modeling data are provided in
Attachment 1.

Table 2 GHG Emissions Reported in Metric Tons

Town Plan in
Source Category 2020

Construction (2015 — 2019) 7,924 total
1,584 per year

Operational Per Year

Area 424
Energy 1,565
Mobile 4,465
Solid Waste 231
Water 202
Total 7,086




Attachment 1: CalEEMod Output
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