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1. INTRODUCTION

CT-EMFAC is a California-specific project-level analysis tool for modeling emissions of
criteria pollutants, Mobile Source Air Toxics (MSATS), and carbon dioxide from on-road
vehicles. It was originally developed by U.C. Davis under the U.C. Davis-Caltrans Air Quality
Project (Wu et al., 2007). A previous version of CT-EMFAC (version 2.6, dated May 29, 2008)
had a graphical user interface (GUI) developed in Visual Basic .NET and manipulated emissions
data (originally populated from the EMFAC2007 model) in a Microsoft Access database. Users
were required to provide input parameters and select options through the GUI (see Figure 1-1);
the model queried emissions information from the Access database, performed data calculations,
and generated .txt output files with emission factors and total emissions. A limitation of the
previous CT-EMFAC version was the lack of a batch-mode run function. It could therefore be
time consuming for users to specify inputs for multiple project scenarios and roadway segments;
it also added workload for users to compile multiple output files and aggregate emissions
information for comparison across multiple scenarios.

CT-EMFAC Version 2.6 May 29, 2008 I Z[E)[X] | @ cT-EMFAC Version 2.6 May 29, 2008
Title UIS Enmisgion Calculations Tite | Emission Factars E
Scenario Title: [ title must be entered) Scenario Title: (a title must be entered)
Geographic Area: (O State & AirBasin O Counly w Emission Factors: ) Cunent O Choose From a Saved Scenario
Analysis Year: w Travel Activities: 5 WMT O Wolume and Road Length
Total VMT Wolume [wph]  Road Lenagth (mi)  Number of Hours
Season: O Summer O winter (O Annual
Peak
Vehicle Mix: (@ Use Default ) Input Percentage 5 10 15 0 25 30 £ 40
o 2 2 Sy % % % |x % = %
Trucks [%] Others (%) Sum %] Distribution
100 bySpesd 45 50 5 80 65 70 »70 Sum
{mph) % % %[ | % A IE T
Pollutants: [ ToG co Onox [Osox  [OJcoz A
Average Yehicle Iding Time [min/hr) [cumently unavailable]
COrio [ PM25 [ Diesel PM
[] Benzene [ Aciclein  [] Acetaldehyde [] Formaldehyde [] 1.3-Butadiene i icluevoh g Food Cenci ([l Unberioiliouis
Taoxics Speciation: EPA Factors (%) CARE Factors (if Peak 5 10 15 20 25 30 39 40
WMT =, o, =, o, =, o, =, =,
Dnly CARB speciation factors are available in the cunent CT-EMFAC version Distribution = s I < % = *
by Speed 45 50 55 &0 E5 70 >70 Sum
(mpt % z[ % % % % %
% % % % 3 £ |100 S
Average Yehicle Idling Time [min/hr] [currently unavailable]
AN | [Cmeser | [ wea | | Total Number of Hours
24
| Please click "Run' befare you click "Mext" Only availsble pollutants in EF file appear checked below
Pollutants: [ 106 [co [ Wox [ s0x []co2
[ PM10 [ PM25 [ Diesel PM
[] Benzene [ Acrolein  [] Acetaldshyde [] Fomaldetwde [ 1,3-Butadiene
[

Figure 1-1. GUI of previous CT-EMFAC model (v2.6).

With permission from U.C. Davis, Sonoma Technology, Inc. (STI) worked with the San
Diego Association of Governments (SANDAG) and Caltrans District 11 to develop a new
version of the CT-EMFAC tool. The new version enables users to electronically load
pre-formatted input data files derived from regional traffic model outputs. The revised
CT-EMFAC (version 4.0, discussed in this document) accepts a spreadsheet input file with
multiple worksheets and processes them in a batch-mode model run. In addition, CT-EMFAC
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v4.0 also has the ability to organize the emissions output data in tabular and graphic pre-
formatted files to facilitate comparisons among scenarios.

This document illustrates new features and functions in CT-EMFAC v4.0 and provides
instructions for using the model batch mode. As shown in a flowchart illustrating CT-EMFAC
v4.0 (Figure 1-2), features from the prior version of CT-EMFAC, including the original GUI
and the Emission Factors and Emission Calculations tabs, remain functional as a manual mode
option in this new version. In the manual mode tabs, users are still allowed to specify input
parameters and obtain composite emission factors and total emissions (in output files) associated
with a single run scenario. The main changes in CT-EMFAC v4.0 include (1) an additional
batch-mode GUI tab with input/output routines; (2) batch-mode functions to perform both
emission factors lookup and total emissions calculations in one model run; and (3) output
functions to generate pre-formatted summary tables and graphics in spreadsheet files.

Output .txt
" |lemission factor
Iy

v

CT-EMFAC Run CT-EMFAC GUI for N GUI for total N Output .txt
Title Page batch mode? emission factor ”|  emissions ”|total emissions
o It 1
i Travel demand;
.___H!QQF?.'.?QHKP% Emission Query | Emissions
............... \ A Riaciom emission factor[ | calculation
iMacro function
i for formatting : T llll T llll
V \ 4
Pre-formatted .| GUIfor .| Batch mode | Batch mode Output
input files " |batch mode run " |query function | cal. function ”| tables/graphs

Black: Original CT-EMFAC model functions (version 2.6, May 29, 2008; developed by U.C. Davis)
Blue:  New model functions developed for CT-EMFAC (v4.0; developed by STI)
Green: External data and functions for preparing CT-EMFAC input files (developed by Caltrans District 11)

Figure 1-2. Flowchart of the revised CT-EMFAC model.

2. GETTING STARTED WITH CT-EMFAC V4.0

2.1  What’s Included in the CT-EMFAC v4.0 Package

The CT-EMFAC v4.0 package includes two file folders, one executable model file
(CT-EMFAC.exe), three read-only program files (About.rtf, Bytescout.Spreadsheet.dll, and
CT-EMFAC Output Template.xls), a .pdf file (CT-EMFAC-v4.0-User-Guide.pdf, this
document), and a “readme” file (readme.txt). The “Database” folder includes an Access
database file (CT-EMFAC.mdb) pre-populated based on the EMFAC2007 model data. The
“Input-Output” folder holds four .xls spreadsheets that include an input template (CT-EMFAC
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Input Template.xls), an example input file (CT-EMFAC Input Example.xls) and two example
output files for a batch-mode run (CT-EMFAC Output Example.xls and CT-EMFAC Output
Example-EF only.xls). The executable CT-EMFAC.exe file is used to start the GUI. The three
read-only program files are used by the model’s GUI and output functions. Users should not
change them (e.g., name, location, or content). Users should use the input template (or the input
example file) to create their own input spreadsheet for a batch-mode run in the model (the
template ensures that each input file has a consistent input format). As a default, the output files
will be saved in the “Input-Output” folder (.ef and .ec text files for manual mode; .xls
spreadsheet files for batch mode). Users may specify alternate file locations while using the tool.

2.2 Overview of CT-EMFAC v4.0 GUI

The CT-EMFAC v4.0 GUI has four main tabs: Title, About, Manual Mode, and Batch
Mode. The Title tab includes authorship information; the About tab presents a brief introduction
of the CT-EMFAC model and its release history (see Figure 2-1). The Manual Mode tab
supports two sub-tabs, Emission Factors and Emission Calculations (see Figure 2-2), which
have the same functions as those in previous CT-EMFAC versions (they load user’s input
specifications through the GUI and generate composite emission factors and total emissions in
output .txt files). For details of how to use the CT-EMFAC manual mode, please refer to
documentation for the previous CT-EMFAC model versions (Wu et al., 2007)*. The Batch Mode
tab provides new features that allow users to load an input spreadsheet with information for
multiple scenarios and multiple roadway segments associated with a project alternative, and to
output a pre-formatted spreadsheet with emission factors and emissions.

CT-EMFAC v4.0 ] | BB cT-EMFAC v4.0 (=03

“TiHe || About | ManualMode | Baich bode Tile | fébout, | ManualMode | Batch Mods

CT-EMFAC models on-road wehicle emissions for criteria pollutants, Mobile Source Air
Tozice (MSATS) and carhon dioxide (COz). The tool’s underlying emission factor
information 1s based on the California Air Resources Board (CARB) EMFAC2007 on-
A batch mode version of the UC Davis CT-EMFAC tool road emissions model and the MSAT speciation factors provided by CARB. The
emission processes modeled by CT-EMFAC are:
»  Running exhaust - pollutants emitted from the tailpipe while vehicles are traveling,
»  Runming losses - evaporative enussions that occur during wehicle operation.

CT-EMFAC

Prepared by: Song Bai. Jeff Prouty. Douglas Eisinger [Sonoma Technology. Inc.])
Prepared for: San Diego Association of Governments and Caltrans District 11

Original CT-EMFAG Authorship Information EMFACZ007 provides ernission factors for 13 vehicle classes (various types of cars,

trucks, buses, and other vehicles). As a default, CT-EMFAC uses composite fleet-
UC Davis-Caltrans Air Quality Project average emmssion factors based on EMFACZ007 assumptions concerning the mix of the
httpiAQP.engr.ucdavis. edu 13 vehicle classes operating in a given area. However, for project analyses, CT-EMFAC

Task Orders Mo. &1 and 67 users have the option of varying the fraction of the fleet that falls mto the trucks and

nontrucks categones. In CT-EMFAC, medium-duty and larger vehicles are considered
Feng ', Research Assistant Dr. Deb Niemeier, Frincipal Investigator trucks; all other wehicles are considered nonirucks. This distmetion 18 hased on
Dr. Sona Bai, Post-Doctoral Scholar Dept. of Civil and Env. Engineering EMFACZ007 classifications and on the fact that most project analysts consider medivm-

Dr. Douglas Eisinger. Progiam Manager U"‘Eil\’e's‘slﬁ o‘FdCﬂfumia duty and larger vehicles to e trucks for transportation planning purposes
ne Shields Ave.

Davis, CA 95616
The medurmn-duty and larger velicle fleet includes both gasolne and diesel-powered

Fraparad for -
X . vehicles. Therefore, when a CT-EMFAC user either selects the default fleet miz or
Califomia Department of Transportation N
Division of Transportation Planning defines the percent of the fleet equal to trucks, the truck percentage includes both
Mike Brady, Senior Environmental Planner gasoline and diesel-powered trucks. The tool automatically apportions the truck fleet
A=t e Cnfimty Coed it mto appropriate diesel- and non-diesel fractions, hased on EMFACZ007 data. The tool
Environmental Program, MS-32 " .
1120 N Sirest then uses the diesel portion of the truck flest to calculate diesel-related emissions such as
Sacramento, CA 94274 diesel particulate matter.

[916] B53-0158

Ak o CT-EMFAC was first released in 2007 (Version 1.5). Subsequent releases (Version 2.0,
February 1, 2008, Version 2.6, May 29, 2008) improved calculation of diesel-related
The sty beam gratefuly acknowledges the generous suppot ernissions and corrected a software problem related to modeling San Diego-area
provided by Dennis Wade, Califomia Air Resources Board
Als0, Au'wang provided important quality assurance support etmssions. Version 3.0 (_Februaxy 19, 2010} added t_he ahility to output diesel exhaust
during the database and model development work efforts organic gas (DEOG) emissions, This release (Version 4.0, March 26, 2010) adds the
ability to run multiple project scenarios in a batch mode. Versions 3.0 and 4.0 were
prepared by Jeff Prouty, Song Bay and Douglas Eisinger at Sonoma Technology, Inc
(STI). with permission from U.C. Dawis. Complete model documentation 15 available wia
Caltrans: <http:/www. dot. ca. govho/env/air/pages/ctemfac license htm®>

Frepared it resporse fo

A request to create a hansportation project level emissions analysis tool baved on
the Calitornia A Flesources Board EMFAC2007 smissions model,

Figure 2-1. Title and About tabs in CT-EMFAC v4.0.

! Available from: http://www.dot.ca.gov/hg/env/air/software/camfetc/CTEMFAC-12-07-Final-Documentation.pdf.
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%
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Total WMT Wolurne [vph] Road Length [mi]  Mumber of Hours
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Awerage Vehicle Idiing Time [minshr] [cumently unavailable]

Pallutarts:

Figure 2-2. Manual Mode tabs in CT-EMFAC v4.0.

2.3

Overview of CT-EMFAC v4.0 Batch Mode

As shown in Figure 2-3, the Batch Mode tab in the GUI allows users to (1) select
pollutants to be analyzed in the pollutant check-box list; (2) browse and load an input .xls
spreadsheet file; (3) specify an output .xls spreadsheet file name and location; (4) select all or
any number of the scenarios for a project alternative to be analyzed in a batch-mode run; (5)
quality check and review input data (title, vehicle miles traveled [VMT] by speed distribution,
area, analysis year, and fleet mix); and (6) initiate the batch-mode run to generate emission
factors and total emissions results for all selected scenarios.
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B¥) CT-EMFAC v4.0 FEX

Fallutants

T0G co MO 50x oz Al
PM10 PM25 Diesel PM DEOG
Benzene Acrolein Acetaldehyde Formaldehyde 1.3-Butadiens
Altermative
Input File: | | Browse
Output File: | | Browse
Title: | |
Scenarios
Select Which 5cenarios to Run
All
WMT Input Drata

Flace and Time
Geographic Area: () State (O AirBasin () County |

Analysiz Year I_ Season: ) Summer ) Winter () Annual
Peak Vehicle Mix Off-Peak Yehicle Mix
Trucks [%)] Other [%) Sum [%] Trucks [%) Other [%] Sum [%)
| | [ 1o | | | 1o
[ Emizsion Factars Orly Run

Figure 2-3. Batch Mode tab in CT-EMFAC v4.0.

3. USING CT-EMFAC V4.0 BATCH MODE

To run the CT-EMFAC v4.0 batch mode for a given project alternative, users need to
create an input spreadsheet using a pre-formatted file supplied with the tool. Users load the input
spreadsheet via the Batch Mode tab in the GUI and can quality-check input data and generate an
output spreadsheet with emission factors and total project emissions. The following sections
provide step-by-step instructions for users to complete a batch-mode run in CT-EMFAC.

3.1  Creating a Batch-Mode Input File

A pre-formatted input spreadsheet template is provided in the CT-EMFAC v4.0 software
package; the template should be used to create project inputs for a batch-mode run. This input
spreadsheet file is an Excel workbook with five worksheets, each of which is associated with a
particular scenario of a project alternative. The input worksheet is designed to accept roadway

5
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segment travel data as well as other basic input parameters for emissions calculation. The five
worksheets, each organized in the same format, include Existing, Opening Day No Build,
Opening Day Build, Horizon Year No Build, and Horizon Year Build.

A sample input worksheet (for an Existing scenario) is shown in Figure 3-1.
Specifically, a scenario identified in a worksheet includes two sections: the top section in the
worksheet illustrates the project alternative title and roadway segment-level travel data (VMT by
speed distributions for peak and off-peak periods, respectively), which is based on
post-processed travel demand modeling data. The bottom section includes basic input
parameters: title of the scenario, geographic area, analysis year, season, and vehicle mix (i.e.,
truck percentage for peak and off-peak periods). The input template has embedded drop-down
lists (for geographic area, analysis year, and season) that allow users to quickly specify input
information.

B3 Microsoft Excel - CT-EMFAC Input Example.xls

(] Fle  Edit Yiew Insert Format  Took  Data  Window Help Type aquestion for help = & X
NESHREo SR TEIS RS 908 -8 2 g -

G P . B BT 1| e RS b ]

: pial -0 -8 U= Hi$ e o WA EE| -0 A MM o) ——— - ZH

A2 - &
A | B I C s T T ¢ T % T &w [ I [ 3 T & | ¢ [ M | § | &=

1 |VMT Distribution by Speed by Segment Hypothetical Freeway Widening Project Alternative

2 | Entire Corridor Segment! Segment? Segment3 Segmen
EE Speed Bin ID Speed Range Tot VMT Tot% PKVMT PK®% OP VMT OP % PK % OP % PK % OP % PK % OP % PK
| 4 | 1 <5 mph 0 000 0 0.00 o 0.00 0.00 000 0.00 0.00 000 0.00 0.
B3l 2 5 mph - 10 mph 0 0.00 ] 0.00 0 0.00 0.00 000 0.00 0.00 000 0.00 i
| 6 | 3 10 mph ~ 15 mph 43424 085 43424 228 i} 0.00 0.00 0.00 0.00 0.00 000 0.00 0
| 7 4 45 mph ~ 20 mph 8496 047 3496 045 o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 i}
= 5 20 mph ~ 25 mph 12404 024 0 0.00 12404 0.39 0.00 0.00 0.00 0.00 000 000 i}
EE [ 25 mph ~ 30 mph 13331 0.26 13331 070 0 0.00 0.00 000 0.00 0.00 000 000 i
10| 7 30 mph ~ 35 mph 25156 0.50 25156 132 i} 0.00 0.00 000 0.00 0.00 000 0.00 0
| 11| 3 35 mph ~ 40 mph 37050 073 37050 195 0 0.00 0.00 0.00 0.00 0.00 0.00 000 i}
112 | 9 40 mph - 45 mph 146274 288 45216 238 101058 318 0.00 0.00 0.00 0.00 0.00 000 &
13 | 10 45 mph - 50 mph 82174 162 56743 293 25431 0.80 0.00 000 0.00 0.00 000 000 18.
14 | 11 50 mph ~ 55 mph 240617 474 151268 795 69349 281 377 000 6.41 0.00 2366 0.00 0
|15 | 12 55 mph ~ 60 mph 549561 1082 322071 1687 226780 714 429 0.00 9.24 0.00 12.04 0.00 24,
| 16 | 13 60 mph ~ 65 mph 1138767 2242 330963 1740 80704 25.42 1493 72 33.20 0.00 1919 000 3
| 17 14 65 mph ~ 70 mph 2752476 5478 BETIET 4561 1915609 6027 7897 a279 114 10000 4511 100,00 45
| 18 | 15 =70 mph 0 0.00 0 0.00 i} 0.00 0.00 0.00 0.00 0.00 000 0.00 0.
| 19 | Total S0B0Z31 100 1901765 100 3178446 100 118532 195365 105403 159497 42403 62305 1162
20
21 Scenario:|2006 Existing Conditions
| 22 |Geographic Area:|San Diego
| 23| Analysis Year: {2008
| 24 | Season:|Annual
| 25 Truck %
|26 | PK:| 10 3
27 OP:| 10 |%
| 28 |
29 |
E
Edl
(32
33 |

34 v
4 4 » w\Existing,{ Opening Day No Buld / Opening Day Buld £ Horizon Year Mo Buid 4 Horizon Year Buid / < >
ipraw g |Autoshapes= N N O A EH 4l 53 B & | S-F-A-==2= @ J!

Ready NUM

Figure 3-1. Sample input worksheet for a CT-EMFAC v4.0 batch-mode run.

3.2  Using the Batch Mode User Interface

Once the input file is prepared, users need to use the Batch Mode tab and follow six steps
(see Figure 3-2) to complete a batch-mode run in CT-EMFAC v4.0.
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Step 1: Select pollutants to be analyzed from the “Pollutants” check-box list. Users
can select “All” or “None” buttons, or use check boxes to select specific pollutant names to
include in a batch-mode run. Once the pollutants are selected through the GUI, each batch-mode
run will provide emission estimates for the same set of selected pollutants for all five scenarios
associated with a project alternative.

Step 2: Browse and load the input spreadsheet file in the “Input File” text box.
Once the file is loaded, the GUI will display input information including the title of the studied
project alternative, available scenarios, VMT by speed distribution data, and other basic input
parameters. If users modify the existing loaded input spreadsheet file, they can save the file,
reload the changed input file by using either the “Browse” function and opening it again, or by
placing the mouse cursor in the “Input File” text box with the file name and pressing the “Enter”
key.

Step 3: Browse or manually type an output file name in the “Output File” text box.
As a default, the output spreadsheet file will be saved in the “Input-Output” sub-folder in the
CT-EMFAC program folder. Users can either browse for an existing spreadsheet file, or type a
file name and press the “Enter” key to create a new output file (the full file path will appear in
the text box). Users should note that to complete a batch-mode run, the output spreadsheet must
be closed.

Step 4: Check and/or highlight available scenarios in the “Scenarios” box. After the
input spreadsheet (for a specific project alternative) is loaded, the GUI will automatically display
five scenarios in a list (the “Select Which Scenarios to Run” box). Users can select “All” or
“None” buttons, or use the check box before each scenario title to select specific scenarios to
include in a batch-mode run. By clicking the scenario title in the list or using arrow keys, users
can highlight a scenario and view its input information displayed in the GUI.

Step 5: Quality-check input data for the selected scenario. The data shown in the
“VMT Input Data” box is used in CT-EMFAC to calculate total emissions for each roadway
segment. If desired, users can visually check these data before running the tool (e.g., they can
check the total VMT by segment and the percent distribution by speed bin). Users can also
check the basic input parameters for “Place and Time”, “Peak Vehicle Mix”, and “Off-Peak
Vehicle Mix” in the Batch Mode tab display for the selected project alternative. The input
information displayed is read-only; users need to make changes in the input spreadsheet file and
reload updated input information.

Step 6: Specify output option and initiate the batch-mode run. The CT-EMFAC
v4.0 batch mode can generate both emission factors and total emissions for the selected
scenarios. If users select “Emission Factors Only”, the output spreadsheet will include only
composite running exhaust and running loss emission factors. Clicking the “Run” button will
start the batch-mode run; a progress bar and a pop-up message will inform users about the
progress and completion of a batch run. Users can click the “Exit” button to close the program at
any time (not during a run).



Sonoma Technology, Inc.

CT-EMFAC v4.0

CT-EMFAC v4.0 User’s Guide

Title About Matual Mode Batch Mode
Step 1 — > Folutants
TOG o MOx 50 coz All
PM10 PM25 Dissel PM DEOG
Benzene Acrolein Acetaldehyde Formaldehyde 1.3-Butadiens
Alemative
Step 2 ——»  InputFile: |CACT-EMFAC-v4, 0-Beta2\rput-Output CT-EMFAC Input Example. ss j
Step 3 ——» OutputFile [C:\CT-EMFAC-v4.0-Beta 2\ nput-Dutputs CTEMFAC Dutput Example. sls
Title: -Hypothetical Freeway "Widening Project Altemative
Scenanios
Step 4 — B> Select Which Scenarios to Run
3] 200 Eisting Canditions 2030 Horizon Year No Build Al
\[+] 2015 Opening Day Mo Buid 2030 Horizon vear Build
|[¥] 2015 Opening Day Build |
Step 5 — > VMT Input Data
- Entire Cormidor Segment] Segment2 Se ™
Speed Bin D Speed Range TotWMT | Tot | PKVMT | P X OPYMT  OP % PR OP= PKZ| OP%
1 <8 mph 0| 000 0| 0.00 0f oo 0.00) 000 000 .00
2| Smph ™~ 10 mph 0} ooo 0] 0.00 0| ooo 000 000 oo o.o0
3| 10mph ~ 15 mph 43424 | 085 43424 2.28 0| onoa 000 000 000 o000
4 15 mph ~ 20 mph 2496 | 017 8456 | 0.45 0 000 0.00 0.00 0.00 0.00
5| 20 mph ~ 25 mph 12404 | 024 0] 0.00) 12404| 039 000 000 000 .00
B | 25 mph ~ 30 mph 13331 0260 13331 070 0| onoo 000 000 oo o.o0
7 | 30 mph ~ 35 mph 25156 050 25156 1.32 0| onoa 000 000 000 000
8 35 mph ~ 40 mph 37050 | 073 37080 1.95 0 000 0.00 0.00 0.00 0.00 v
& >
Place and Time
Geographic Area; () State () AirBasin () County San Diego
Analysis Year 2008 Seasor: () Summer () winter  (5) Annual
Peak Yehicle Mix Off-Peak Vehicle Mis
Trucks [7] Other [%) Sum [%] Trucks (%) Other [%] Sum [%]
10 50 100 10 g0 100
Step 6 —P» [ Emission Factors Only

Figure 3-2. Sample CT-EMFAC v4.0 batch mode GUI with input data loaded.

3.3 Retrieving a Batch-Mode Output File

The batch-mode run results are saved in a Microsoft Excel workbook with multiple
worksheets. The first worksheet includes a summary table of total emissions by pollutant for
each of the five scenarios of a project alternative. Pollutant-specific bar charts for total
emissions based on the summary table are also provided to facilitate comparisons among the five

scenarios (see Figure 3-3).
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Figure 3-3. Sample CT-EMFAC v4.0 batch-mode output summary with graphs.

The next several worksheets, each corresponding to one of the five scenarios, include
composite emission factors (grams per mile for running exhaust emission and grams per minute
for running loss emission, for peak and off-peak periods) and segment level emissions (see
Figure 3-4 for sample outputs). If users generate only emission factors (by checking “Emission
Factors Only” in the GUI), the output file will include only the scenario output worksheets with
emission factors results.

The rest of the worksheets in the output file, each for a specific pollutant selected for the
batch-mode run, include line graphs and data for roadway segment emissions by scenario (see
Figure 3-5 for sample outputs).
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Figure 3-4. Sample CT-EMFAC v4.0 batch-mode output for a scenario.

10




Sonoma Technology, Inc. CT-EMFAC v4.0 User’s Guide

B3 Microsoft Excel - CT-EMFAC Output Example.xls QE'[E'
@_] File Edit Wew Insett Format  Tools Data  Window  Help Type agquestionforhelp = o & X
=N MRS TS WEN e o[ e N e IR | E NN |
EIP Pt [ 7 1o 13 | 2 By | ver hanges, ., End Reviss !
{ Arial -0 -[B]7 U= 8 % s B3 EERRA-RY HufaeN|
Al i i
A [ B I E [ G H—
1
2 | Benzene (giday)
=N —— 2006 Existing Conditions - - - -2015 Opening Day Mo Build ——2015 Opening Day Build
14 s 2030 Horizon Year No Build =—2030 Horizan Year Build
5l 400
1 6
| 7| 3500 4
1 6
En 3000 4
1o 2500 A
B
112 | 2000 4
13
iz 1500
| 15 | 1000 A
16
E 500 4
% 0 . . . ‘ . . ‘ . . . . . . ‘
=l n & & & 1) & Q Q g e N 2 Ny
% e(’\" (’\" o o" (’\" = o" @.’\ Q \" @.’\ \" s @.’1' Q{lf
23
| 24 | Benzene (g/day) 2006 Existing Conditions 2015 Opening Day No Build 2015 Opening Day Build 2030 Horizon Year Mo Build 2030 Herizon Year Build
| 25 | Segment! 2680 1386 1525 917 993
| 36 | Segment? 2239 11585 1271 763 826
| 27 | Segment3 865 445 493 295 320
| 25| Segmentd 2357 1213 1338 797 864
| 29 | Segments 1724 486 975 580 628
| 30 | Segments 1983 1021 123 BED 724
| 31| Segment? 2434 1251 1376 806 873
| 32| Segment8 1580 789 867 503 545
| 33 | Segmentd 806 409 450 265 287
| 34 | Segmentl0 1086 536 550 348 374
35 | Segmentl1 1641 834 918 540 585
| 36 | Segment12 2477 1262 1385 321 833
| 37 | Segment13 2934 1537 1691 1003 1093
| 38 | Segmentld 3405 1732 1806 127 1221
| 39 | Segmentld 2467 1264 1364 821 830
40| Segmentl6 1441 737 a11 483 523
A1 Segment1? 2132 1098 1208 753 783
| 42 | Segment18 3N 1603 1764 1046 1134
| 43| Segmentld 120 B15 B76 401 435
EER Segment20 1211 620 BE2 405 435
| 45 | Segment21 1405 723 795 475 514
K &
4« v Wy Total Emissions Summary £TOG 400 /NOx £ 50x /€02 £ PM10 / PM2.5 f Diesel PM /DEOG b Benzene { Acrolein £ Acetaldehyde { Formaldehyde | < >
iDraw~ g |Autoshapes N N O A [ Al s @l @ S-F-A-=== @ ﬂ!
Ready NUM

Figure 3-5. Sample CT-EMFAC v4.0 batch-mode output for a pollutant.
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