APPENDIX 8

Spatial Emission Estimator
(SEE)





























































































































































































Spatial Emissions Estimator
(SEE): Overview and User
Documentation for Houston-
Galveston- Brazoria
Implementation

FINAL REPORT

Prepared for:

Houston-Galveston Area Council

Prepared by:

Eastern Research Group, Inc.



Eastern Research Group, Inc.

NERG

October 1, 2014




WERG

www.erg.com

ERG Project No: 3924.00.001.001

Spatial Emissions Estimator (SEE):
Overview and UserDocumentation for

Houston-GalvestonBrazoria Implementation

FINAL REPORT

Prepared for:

HoustonGalveston Area Council

Prepared by:

Scott Fincher
Allison DenBleyker
John Koupal

Sandeep Kishan

3508 Far West Blvd., Suite 210, Austin, TX 78731 = Phone: 512-407-1820 = Fax: 512-419-0089
Arlington, VA = Atlanta, GA = Austin, TX = Boston, MA = Chantilly, VA = Chicago, IL = Cincinnati, OH = Hershey, PA
Prairie Village, KS = Lexington, MA « Nashua, NH = Research Triangle Park, NC = Sacramento, CA

Equal Opportunity Employer = Printed on 100% Post-Consumer Recycled Paper



WERG

www.erg.com

Eastern Research Group, Inc.
David Kall
Tarannum Rima

Cambridge Systematics, Inc.

October 1, 2014

3508 Far West Blvd., Suite 210, Austin, TX 78731 = Phone: 512-407-1820 = Fax: 512-419-0089
Arlington, VA = Atlanta, GA = Austin, TX = Boston, MA = Chantilly, VA = Chicago, IL = Cincinnati, OH = Hershey, PA
Prairie Village, KS = Lexington, MA « Nashua, NH = Research Triangle Park, NC = Sacramento, CA

Equal Opportunity Employer = Printed on 100% Post-Consumer Recycled Paper



Spatial Emissions Estimator (SEE): Overview and User Documentation
for HoustonGalvestor Brazoria Implementation

1.0
2.0

3.0
4.0

5.0

6.0

7.0
8.0
9.0

Table of Contents

INTRODUCTION .ottt eees st e e s ennnsss e s e e e e e aeeeeeeeeeeeeammmraeeeeeeas 1
MODEL DESIGN ..oiiiiiiiiiiiii o eeee s enens sttt e e e e e e e aeeeeeeemmraeeaeeeas 2
2.1 OVEIVIBW....ceeeiieiiiieee e e e s e e e e e e e e e et e et e e eetneaaeeeeaeeeaeeeeesssssnsnn e eeseennnnns 2
2.2 Onnetwork apPrOaChl............uvuiiiieiiii i e errn e e e e e e e e e e 4
2.3 Off-network approach...........ccooo i 6
BENCHMARK RESULTS ..ot 10
USING SEE ... eeee s ennnn e 12
4.1  Getting Started: Requirements, Installation, Configuration, and Executiaril2
4.2 SEE INPULS....uiiiii ettt e e e a e e anenr e 16

4.2.1 Inputs from the GUL..........uuuiiiiiiiiiiiiiiee e 16

4.2.2 Inputs related to the TDM or TRANSVMT......coovviiiiiiiiiieie e 19

4.2.3 Inputs required by MOVES...........ccciiiiiiiiiiieeeeee e 20
4.3 SEE OULPULS....uuiiiiiiiiiii ettt e e sennme et s e e e et s e e eaan e e e eassmanneeeees 33

4.3.1 Instructions for Reading Outputs using the GUIL..............cccoeeviieeee. 33

4.3.2 Instructions for Reading Outputs using the MySQL Query BrowseB4
TRANSVMT UPDATES ..ottt eeee s 34
5.1 Running TRANSVMT with new speed model..............ooooiiiiiiien s 35
5.2  Input Files Required for New Speed Model............cooovviiiimeeiiieeieiiiiiins 36
OPPORTUNITIES FOR INVENTORY IMPROVEMENT  ...ccccceiiiiiiiiieeeeeieen 42
6.1 Updating speed MOdel............oooiriiiiiiiimemeiecceeeeee e 42
6.2 AddingHeavyd ut y A h.otf.. .. .S.p.0.t. SO 42
6.3  Updating vehicle starts based on travel model................cccoorieeeeei 44
6.4  Updating LongHaul VMT and Idle HOUTIS.............ueiiiiiiiiiiiiieeniiiiiecceeeeeee 44
6.5 Adding ROAA Grade..........cceeiiiiiiiiiieeeeee e 45
6.6  USINg ACtU@l SPEEAS... ...ttt 45
CONCLUSIONS ...t eeee sttt eenenss sttt e e e e e e aeeeeeeeesemmmreeeeeeesd 45
ACKNOWLEDGEMENTS ...ttt ieee et e e s sesss e eeeeaaaaaaeeas 46

Attachment A: TRANSVMT Analysis

List of Appendices

Appendix A: Existing TRANSVMT Input Files
Appendix B: Facility Type Codes




Spatial Emissions Estimator (SEE): Overview and User Documentation
for HoustonGalvestor Brazoria Implementation

Appendix C: Speed Reduction Factors from New Speed Model
Appendix D: Speed Reduction Facténam Current Speed Model
Appendix E: Speed Factors for Free Flow Speed and LOS E Speed in Current Speed Model

Appendix F: Sample JCF file
Appendix G: Sale Inputs for New Speed Model




Spatial Emissions Estimator (SEE): Overview and User Documentation
for HoustonGalvestor Brazoria Implementation

List of Tables

Table 1. Benchmark Comparison of SEE and MOVES County Scale.Runs.................. 10
Table 2. Project Scale (@retwork) MOVES inputs for SEE..........cccoooiiiiiiiiiiccciiciiiee, 20
Table 3. County Scale (GNetwork) MOVES inputs for SEE.............cooiiiiiiiicciiiieeeeenes 21
Table 4. File naming requirements &df User supplied MOVES inputs..............cccccuvvvvnnnn. 21
Table 5. Details for the AVFT Table User INAUL............cccuiiiiiiimmmiieeeeeeee e 22
Table 6. Details for the Fuel Formulation Table User Input.Error! Bookmark not defined.
Table 7. Details for the Fuel Supply Table User InpuL............cooooiims 25
Table 8. Details for the I/M Coverage Tallser INPUL............ooeviiiiiiiiiiieeees 26
Table 9. Details for the Source Type Age Distribution Table User Input.............ccccceueee. 27
Table 10. Details for the Population Table User INPUL.............coooiiiiiicce 28
Table 11. Details for the Meteorology Table USer INPUL...........coooiiiiiiieemieeeees 29
Table 12. List of SEE ancillary input files, theurpose, and when they need updating by User.
......................................................................................................................................... 30
Table 13. Details for the County Lookup SEE Ancillary File...........cccoovvviiieeeiiiiei 30
Table 14. Details for the Dummy Speed SEE Ancillary File.............ooovvviiiccriiiiiiiiiiiiinn 31
Table 15. Details for the Extended Idle Allocation SEE Ancillary.File............................ 31
Table 16. Ddils for the Link Definitions SEE Ancillary File.........cccoooiiiiiiiiiiiceeiiiiieeee. 31
Table 17. Details for the Road Type Lookup SEE Ancillary.Eile............ccccooiiiieeevviinnnnns 31
Table 18. Details of the Time Periods Designation SEE Ancillary.FEile........................... 32
Table 19. Details of the VMT Mix SEE Ancillary File.............ooooiiiiiiieeei 32
Table 20. Details of the TXLED Adjustment Factor SEE Ancillary File................cc.eun..e. 32

List of Figures

Figure 1. Overview Of SEE FIQW........coooiiiiiieiee e 4
Figure 2. Start Allocation Example (Harris County AM Peak)............coooiiiiiiienreiiiieiii 8
Figure 3. Park Allocation Example (Harris County AM Peak)...........coooiiiiiiiienn i 8
Figure 4. Potential Extended Idle Locations from Truck Stop Plus database................... 9
Figure 5. NOX results by LINK/TAZ (12 AM).......uuuuuiiiiiiiiiiiiiiieeeiiiiieeeeeeeeeeeeeee e e e e s ememeeeeeae s 11
Figure 6. NOX results by liINK/TAZ (6 PM)......coooi oot eeee e 12
Figure 7. SEE GUI Input tab, shown grepulated with values................cceevvviiiieecciiiinnnnne. 18
Figure 8. INPUL DIAlog BOX.......ciiiiiiiiiiiiiiiei et e e e e e s ees e e e 36
Figure 9. Average Speed Distribution with New Speed Madel.............ccoooiiveee s 42
Figure 10. Bayport Container Terminal, POHOUSION.............ccooiiiiiiiiieen i 43




Spatial Emissions Estimator (SEE): Overview and User Documentation
for HoustonGalvestor Brazoria Implementation

Figure 11. Heawputy Truck NOx Emissions, Bayport Terminal.............c..ooovvvviieemrennnnnn 44

Vi



Spatial Emissions Estimator (SEE): Overview and User Documentation
for HoustonGalvestor Brazoria Implementation

1.0 INTRODUCTION

Under contract with the Houstdgalveston Area Council #&AC), Eastern Research
Group, Inc. (ERG) and Cambridge Systematics, Inc. have developed a modeling framework for
estimating regional enoad emission inventories of criteria, toxic and GHG emisdansach
hour of a day with highly detaitsepodotspanibal one
traditional travel network such as truck stops and port terminals. This framework has been
named the Spatial Emissions Estimator (SEE) and empl®@¢B$52010b at both the project
and county scale to cover all needed emission processes in accord with EPA modeling guidance
(1). The first implementation of SEE has been completed for the HeGstimestorBrazoria
(HGB) metropolitan area of Texas, andeemed HGBSEE. Among the novel features of the
first HGB-SEE implementation are a) the application of MOVES project scale to develop a
regional emissions inventory, which introduces the possibility of including road grade impacts at
an areawide level; b) allocation of offnetwork emissions to transportation analysis zones based
on travel demand model origin/destination matrices and spatial analysis of truck extended idle
locations. For future implementation, the framework can be extended to inclugeduia
emi ssion Ahot spotsod not already accounted fo
terminals and distribution centers. HEGHEE also incorporates an updated version of a link
processing script (TRANSVMT) developed by the Texas Transportatstitute (TTI). The
updated TRANSVMT includes the option of a new sppest processing model which provides
a broader range of average network speeds, to allow a more accurate assessment of speed
distribution and related emissions across the HGB area.

The SEE framework provides a comprehensive system for estimating regional emissions
per EPA guidance, and a platform for further customization to account for emissicsmtsot
The high degree of spatial detail lends itself well to improving input #bad emissions to
photochemical air quality model frameworks, which require hourly emission estimates often by 1
or 4km grid cell. Finally, the ability to account for road grade in regional emissions analysis
adds a new dimension previously focused amyproject level hot spot analysis for MOVES.
This report presents an overview of the broader FEEE design, results of benchmark runs
compared to MOVES2010b run in county scale inventory mode, detailed user documentation for
the first implementation diGB-SEE, and updates to the TRANSVMT utility. A discussion of
how the framework could be expanded to improve the emissions inventory from this benchmark
baseline is also included.
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2.0 MODEL DESIGN
2.1 Overview

The HoustorGalvestorBrazoria modeling domain cevs eight counties in Southeast

Texas, encompassing one of nationds | argest o
with a population of over 6 million people.-BIAC6s tr av el demand model ir
area with approximately 68,000 ungjtadway links and 5,000 travel analysis zones (TAZs).

H-GACOs motivation for a new modeling tool was

conformity-level analysis while estimating emissions for each link and zone in the HGB area. An
additional motivatio was to have a framework that could account for emissions from-heavy

duty trucks that occur at specific locations not accounted for on the travel network, the foremost
being terminals at the Port of Houston, as well as numerous distribution centersamnouses

with a high concentration of trucks.

Previously, HGACb6 s emi ssion inventory devel opment
of programs developed by TTI which combine MOBILE6 emission rates with travel activity data
to estimate emission as the roagviak level (2). As part of the upgrade to MOVESGAC
desired not only linkevel emissions for running emissions, but also emissions at the TAZ level
for the offnetwork emission processes of vehicle start, evaporative and-tdegviruck
extendeddle. This required full integration of link travel and zdyesed trip activity from the
H-GAC travel model. For zoAevel extended idle emission, this also involved estimating
specific locations of truck idling based on GIS analysis of truck stopeiRGB area. For use
of the emissions in SIP and conformity analysis, a primary requirement was that SEE produce an
inventory consistent with that estimated with MOVES run in county scale inventory mode and
devel oped based on EPAOGs modeling guidance.

Broader software requirements were a simple-@tillen system, ability to model base
and projection years per conformity requirements, flexibility in output aggregation (e.g. link,
zone, county, region), and ability to use MOVES database tables direatiyptly seeded data
not provided by travel model activity data. The latter requirement allows the user to employ the
MOVES county data manager (CDM) framework to populate tables containing necessary input
data such as vehicle population, fuels, inspectiamitenance, meteorology and age distribution.
In this way, execution of SEE parallels that of MOVES in terms of input preparation, a key
difference being the use of travel demand model output directly to provide major activity inputs
such as VMT, averaggpeed and road type distribution. The modeling suite makes use ef a pre
processing utility that prepares raw travel demand model output for use in SEE, known as
TRANSVMT. TRANSVMT was first developed by TTI to produce lildvel activity for

2
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emissions mdeling from raw travel model output by pgsbcessing link speeds, and creating
links to represent bidirectional travel and trips within a travel zone (i.e. intrazonal links). For
SEE, TRANSVMT was updated by Cambridge Systematics to give the usetithreafusing

an updated TTI speed pgatocessing model that results in a broader, and more realistic, range
of network speeds.

Another requirement was the ability to quickly incorporate updates to SEE when new
versions of MOVES are released. To addtbss SEE was designed to use direct MOVES runs
as much as possible, while relying on supplemental scripting for calculations that are universal to
different MOVES versions. The conceptual design of SEE realizes this goal to a high degree, in
that it is pssible for the SEE approach to rely almost exclusively on direct MOVES runs and
output. The need for improved runtime performance did require moving some MOVES
calculation steps outside of MOVES using PERL scripts, so that direct MOVES runs could focus
on producing the output needed for these calculation steps.

Figurel shows an overall flow of SEE. The data canisters in red denote input data
preparation before rining SEE. Beginning with raw travel demand model output (traffic
volume and average speed by link; trip origins and destination by TAZprpcessing for SEE
includes running the updated TRANSVMT script to produced hourlyléakl volume and
speeds.SEE also requires data in MOVES input table format fortmawvel related inputs. For
allocation of extended idle emissions, a table of idle activity allocation factors by TAZ is also
required. For HGBSEE, the MOVES and idle allocation inputs were depetl and provided to
H-GAC, and will generally be rased for HGBSEE runs until a change in input is desired by H
GAC. Preprocessing of travel demand data is required for each unique travel model run or to
invoke the alternate speed ppsbcessing route.

Once the inputs have been prepared, to execute SEE the user makes basic input/output
selections in a simple GUI. Within SEE, themetwork and ofinetwork approaches are
different but integrated into one system, with common input/output datalRRE&4. scripts set
up and execute a separate set of MOVES runs foretwork and ofinetwork emission
processes and then pgsbcesses the MOVES results into laikd zondevel emissions, or
sum to a coarser level of aggregation as specified by the Tie posfrocess scripts also
implement the Texas Low Emission Diesel (TXLED) program reductions. The details of the on
and offnetwork processes are discussed in the following sections.
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Figure 1. Overview of SEE Flow
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2.2  On-network approach

Within SEE, onnetwork and ofnetwork emissions are generated through a separate set
of MOVES runs which share basic inputs for fuels, meteorology, age distribution, I/M and
vehicle population. Cmetwork emissions (except ramps andrming loss evaporative
emissions, as described below) are generated using MOVES project scale runs combined with
PERL scripts that scale emissions to every link in the HGB area, for each hour of the day. This
approach allows bottomp calculation of reginal emission inventory from individual links,
while retaining the spatial distribution of travel network emissions. Using MOVES at the project
scale to estimate linkevel emissions also introduces the possibility of including road grade in
regional emision inventory estimates. This was not implemented in ¥8EE because the
HGB modeling domain is fundamentally flat, and road grade effects are assumed to be small in
the regional inventory. However, for areas with more varied terrain, this featureaiouldor
estimation of a potentially meaningful grade effect on overall inventory.

Within SEE, PERL scripts are used to prepare MOVES inputs by converting
TRANSVMT output to MOVES project database link inputs. It is possible to set up MOVES
project sale to run all links in the HGB area directly, for each hour of the day. This approach
was initially attempted to address the desire for more reliance on direct MOVES runs over
external scripting, but abandoned when it became clear that runtime woutshii®tijve. This

4
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led to the development of a streamlined approach, where the links defined for the MOVES

project runs were only those with unique combinations of road type and average speed, known as
Auni que | inkso. Wi t h emaindsrofilinksican be estnmated simply e | i
by scaling emissions from the unique links according to source hours operating (SHO) of each
link, defined in MOVES as VMT divided by the average speed for each link. This process
replicates internal MOVES logiof calculating total emissions in inventory mode. In Harris

County (the largest in the eigbbunty HGB area), using the unique link approach with the exact
postprocessed travel model speeds reduced the number of links to process through MOVES
from roughy 25,000 to 425. This approach made the runtime of SEE manageable; however, in
benchmark runs comparing to MOVES county scale inventory runs, it was determined that a
more exact replication of the MOVES county scale approach could be achieved by defining
unique links not by the exact link speeds, but by the midpoint of the 16 MOVES speed bins the
link would fall into. This replicated the counrligvel ornetwork results better, and had the

residual impact of reducing the number of unique links furthgusta?26 in Harris County (down

from 25,000). This became the default approach for SEE, for optimum runtime performance and
best replication of countgcale results. However, the option for exact speed unique links was
retained, because despite longettime, using exact speeds produces a more refined emissions
estimate. Sensitivity runs comparing the exact speed vs. bin speed approaches found small
emission differences, on the order e? percent.

Differences in the MOVES county and project scalgrapches led to some challenges in
getting the proje¢based SEE results to match MOVES county scale results. The first was that
within MOVES, county scale converts age distributions to travel fraction (fraction of miles
driven by each age), while projesttale does not. This is intentional, as the travel fraction
calculation within county scale is meant to estimate regional trends of older vehicles driving less;
for project scale this calculation iasndédt done
distribution of vehicles in the specific project area. For application of project scale for regional
analysis within SEE, however, the travel fraction calculation needed to be introduo&d.
related challenge was reconciling the VMT mix approach betvpeoject scale and county
scale. County scale uses information provided by the user for total VMT, road type distribution
and vehicle population to estimate a regional mix of source type VMT, on each road type.
Project scale instead uses source typetions for each link (sourceTypeHourFraction). For the
SEE project scale runs, age distributions and SourceTypeHourFractions had to be produced for
MOVES which would replicate the couns$gale travel fraction and VMT mix calculations. To
accomplish thisPERL scripts were developed which adjusted themsrided age distribution
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to account for relative mileage accumulation rates, and to calculate sourceTypeHourFractions by
road type that mimicked the MOVES couwstyale VMT mix approach.

Another chaknge introduced by differences in MOVES project and county scale
approach was freeway ramps. The HGB travel model estimates ramps as separate roadway links,
with variations in speed. Some links classified as ramps are relatively long, e.g. ¥2 mile or more
(the Houston freeway system has many flyovers transitioning from one freeway to another that
contribute to this). Since it was desirable to estimate emissions for these individually in SEE, an
approach was developed to define each ramp as a link in MOMESa unique operating mode
distribution assigned based on average speed. This approach was developed using the operation
mode distributions derived from MOVES county scale runs for restricted roads with ramp
fraction set to 100 percent, for each af MOVES speed bins. However, in implementing this
approach SEE was not able to match the emissions increment at county scale when ramp fraction
derived from the HGB travel model was introduced. The inclusion of-sgragpific link
emissions was ultimateropped, and ramp emissions in SEE are instead calculated using the
county scale runs performed for -ofétwork emissions, based on ramp fractions calculated from
the HGB travel model at the county, rather than link, level. For future improvemenrgslit is
desirable to model each ramp link individually; MOVES2014 will treat ramps as separate road
types, which will make linkspecific ramp emissions in SEE more feasible when updated to
MOVES2014.

A final challenge introduced by differences in MOVESjpoband county scale approach
wasonn et wor k evaporative emissions (i.e., runni
evaporative emissions, so thease¢wemkdsiconmsntwesrs
runs within SEE.

While not implemeted in the first version of HGEBEE, using MOVES project scale
provides the opportunity to include road grade in regional emission inventory calculations. This
would require road grade estimates for each link on a network, or at the least the subset where
grade would be significant enough to influence emissions. It could be implemented in SEE by
adding grade to speed and road type in the determination of unique links.

2.3  Off-network approach

Off-network emissions include start (exhaust and crankcasepreviap (permeation,
vapor venting, liquid leaks and refueling) and extended idle emission processes. With the
exception of refueling, these are estimated in SEE with a MOVES county scale run for a
weekday, producing emission results by hour. Refuetimpi estimated in SEE intentionally,

6



Spatial Emissions Estimator (SEE): Overview and User Documentation
for HoustonGalvestor Brazoria Implementation

foll owing the precedent set brgadeéntissiond THeé6s sui t
county scale MOVES run shares input tables with thaeiwork project scale runs for vehicle
population, fuels, fuel techmady, inspection/maintenance, meteorology, age distribution. For

the remaining input tables unique to county scale activity (total VMT, hourly VMT distribution,

road type VMT distribution and average speed distribution), input tables are produced by PERL
scripts that aggregate lidkevel activity estimated by the travel model andprecessed using
TRANSVMT, according to EPAOGs modeling guidanc
network activity is related to enetwork activity (e.g., hours parked @ewls on hours

operating); using aggregated TRANSVMT activity ensures thaetivork activity is consistent

with travel model network results.

The results of the countscale MOVES runs are then allocated to roughly 5,000 TAZs in
the HGB area with PERLcspts and allocation factors by TAZ and time of day. This process
could also happen within MOVES, and was first attempted using MOVES custom domain and
populating the Zone table directly with start, park and extended idle allocation factors. However,
the runtime was prohibitively long, likely because when this approach is used in MOVES the
model is repeating the entire emissions calculation process for each zone, allowing for different
meteorology by zone as would occur with emission inventories atitheadl level prepared for
photochemical air quality modeling. If the same meteorology is used for an entire county, the
level of detail in the internal MOVES allocation approach is unnecessary, and allocation of
emissions to zones can be done througtpacessing. This approach was taken in SEE
because runtime performance was much better.

Allocation factors for start and evaporative emissions are calculated within SEE using
PERL scripts, based on travel demand model origin/destinations by zameallStations are
based on number of trip origins by zone, and evaporative (park) allocations are based on number
of trip ends by zone. These are estimated by the HGB travel model for four time péivdds
peak, Midday, PM peak and Overnighand allecations are estimated for each time period and
applied to the appropriate hourly MOVES results. Example start and park allocations are shown
in Figure2 andFigure3, for the AM peak in Harris County.
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Figure 2. Start Allocation Example (Harris County AM Peak)
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Extended idle allocations by TAZ were developed using GIS analysis of locations where
extended idling will most likely occur across the HGB dree. truck stops, rest stops and other
commercial establishmesthat allow truck idling. For this analysis ERG used the commercially
available Truck Stops Plus database, which contains over 7,300 trucks stops nationwide and
includes all major chain truck stops, as well as independent truck stops (3). This dakadesi
the size category of each truck stop ( less than 20 parking spac&spaeking spaces, and
more than 70 parking spaces), and other relevant detail such as whether overnight parking is
allowed, fees charged for overnight parking, and what ses\aad facilities (e.g. showers) are
offered. These data were deemed useful to determine how much extended idling may occur at
any given location; candidate locations for the HGB area are shawgure4. These were
used to assign extended idle activity to TAZ, and produce the allocation factors applied to
countyscale extended idle emissions by hour.

Figure 4. Potential Extended Idle Locations from Truck Stop Plus database
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3.0 BENCHMARK RESULTS

Initial runs were performed to compare SEE results to MOVES county scale inventory

mode results using inputs developed for the 2018 HGB SIP, and updated travel demand
modeling produced by HGAC. Alihputs were aligned between SEE and MOVES, with
MOVES inputs for meteorology, fuels, inspection/maintenance, vehicle population, age
distribution and fuel technology mix taken directly from SIP inputs posted publicly by the Texas
Commission on Environmerita Qu al i t vy
output for 2018 produced the likvel inputs for the project scale SEE runs, and the ceunty
scale inputs of VMT, hourly VMT distribution, average speed distribution, and road type
distribution. Ths ensured that the SEE vs. MOVES county scale runs were directly comparable.

( TCEQ)

(4)

. SEEOGSs

Results of the benchmark runs are showhahlel, with emission results for HC, CO

andNOXx reported in tons per day (TPD) for each of the eight counties. As shown, the county

level and overall totals for SEE and MOVES county scale are withihalfig@ercent for each

pollutant.

Table 1. Benchmark Comparison of SEE and MOVES County Scale Runs

Benchmark (EPA's Guidance of running MOVES at County Domain/Scale)

2018 Summer Weekday

County CountyName |HC (TPD) CO (TPD) NOX (TPD) VMT (Mi/day) |Population
48201 |Harris 32.78 404.92 56.22| 106,980,215 3,183,222
48039 Brazoria 3.05 31.35 4.54 7,236,298 327,273
48071 Chambers 0.88 10.29 3.65 3,275,260 42,386
48157 |FortBend 4.91 49.20 6.83 11,892,122 587,414
48167 |Galveston 2.28 24.86 3.17 5,849,575 250,959
48291 Liberty 1.30 13.67 2.90 2,966,501 84,882
48339 Montgomery 4.50 47.97 7.37 12,438,787 469,788
48473 [Waller 0.70 9.12 1.74 2,322,507 39,278

8-County Total 50.40 591.39 86.43| 152,961,266 4,985,203

HGB-SEE Results

2018 Summer Weekday

County CountyName |HC (TPD) CO (TPD) NOX (TPD) VMT (Mi/day) |Population
48201 Harris 32.78 405.04 56.10 106,980,205 3,183,222
48039 Brazoria 3.05 31.37 4.54 7,236,300 327,273
48071 Chambers 0.88 10.30 3.65 3,275,260 42,386
48157 |FortBend 4.91 49.22 6.82 11,892,122 587,414
48167 |Galveston 2.28 24.87 3.16 5,849,576 250,959
48291 Liberty 1.30 13.68 2.90 2,966,501 84,882
48339 Montgomery 4.50 48.00 7.35 12,438,783 469,788
48473 |waller 0.70 9.13 1.74 2,322,507 39,278

8-County Total 50.40 591.61 86.25 152,961,252 4,985,203
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Results are produced by SEE at the link and TAZ level for each hour of the day.
Example results of this are shownFigure5 andFigure6 for midnight and 6 PM. The links
reflect ornetwork emission totals, while the zonedaef off-network totals. Note that some
zones show high emissions even at midnight; these are the zones where extended idle emissions
were allocated.

Figure 5. NOXx results by Link/TAZ (12 AM)
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Figure 6. NOx results by link/TAZ (6 PM)

4.0 USING SEE

The first implementation of SEE uses a Microsoft Extiaded user interface to accept
user inputs, execute a series of PERL scripts which set up and run MOVES2010b, and
summarize outputs to the levelofdetais peci fi ed i n the wuser. Thi s
Guide for each of these steps. In general, because SEE was designed to set up and execute
MOVES runs, the user does not need to interact directly with MOVES in execution of the model.
However, agliscussed in Section 4.2, SEE does use MOVES input database tables directly (in
.csv format), meaning that the user will need to be familiar with the format of these tables, and
their creation/modification through EPgrovided tools such as the MOVES Coubiata
Manager (CDM). While MOVES is not run directly by the user in SEE, the user will need to
have basic familiarity with the model and MOVES county database inputs.

4.1  Getting Started: Requirements, Installation, Configuration, and Execution

Requirements SEE requires installation of Microsoft Excel 2007 (or later), ActivePerl
5.16.2 (or later), and MOVES2010b (with its associated MySQL version 5.5.12 installation).
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