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Scope of Work
1. Background

Air pollution is the fifth largest cause of death in the world.! Volatile organic compounds (VOCs) can also
undergo chemical reactions with atmospheric oxidants to form major atmospheric pollutants, such as
photochemical ozone (O;) and particulate matter (PM).** Traditionally, a significant portion of the VOCs
from the urban environment comes from traffic and tailpipe emissions, power plants, and residential
combustion.* During the past few decades, as VOC emission reduction strategies have been successfully
implemented, traffic related VOC emissions have decreased rapidly, leading to an increase of the relative
contribution of other types of VOCs.> With this changing emission profile of carbonaceous compounds in
urban areas, volatile chemical products (VCPs) have become one of the most significant sources of
anthropogenic VOCs.* 7

VCPs typically consist of organic species from consumer products and business activities, including
cleaning agents, printing inks, personal care products, pesticides, and coatings.”” Compounds such as
decamethylcyclopentasiloxane (D5-siloxane), ethanol, alkenes, and monoterpenes are major VCP emission
sources in the urban environment.®’ Recent studies conducted in New York City, Los Angeles, and a few
European cities have shown that VCPs account for half of the petrochemical VOCs in urban areas,
comparable to or exceeding the emissions of a summer forest.'> " However, as VCP emission is strongly
dependent on the number and type of consumer and business activities as well as population, there are
significant variations in the spatial and temporal distributions and dominant species of VCPs among
different cities.®

Currently, the emissions of VCPs from residential, commercial, institutional, and industrial sources have
been included in the National Emissions Inventory (NEI) as the solvent utilization sector *. In Texas, VOC
emissions from motor vehicles decreased from 486.4 Gg in 1996 to 70.5 Gg in 2021 based on the State Tier
1 criteria air pollutants emission trends data,'> but VOC from solvent utilization only decreased from 321.5
Gg to 216.9 Gg in the same period. Such trend highlights an increasing relative importance of VCP in VOC
emissions within the state of Texas. Even though NEI-based emission inventory demonstrates that more
than 70% of the VCPs in Texas are emitted from consumer and commercial solvent use, these emission
estimates might still be lower than reality."® For instance, McDonald et al."' showed that the VCP emissions
at Los Angeles based on NEI might be a factor of 2-3 lower. Seltzer et al.* also developed a new VCP
emission inventory (VCPy) based on a new modeling framework. In this framework, the emission of an
organic compound from a product depends on the magnitude of the product use timescale and the
evaporation timescale of the component. Emission occurs if the evaporation timescale is less than the
assigned product use timescale, leading to additional increase in VCP emission. The estimated 2017 VCP
emissions in Texas from the VCPy inventory is 247 Gg, almost 20% higher than the NEI estimation of 212
Gg.* However, there is no measurement data to verify the accuracy of either emission inventories in Texas.

Emissions of VCPs are dominated by oxygenated compounds, alkanes (such as acetone, isopropyl alcohol,
propane, and isobutane), and personal care products (such as D5-siloxane and monoterpenes).* Even though
certain oxygenated compounds are typically not highly reactive in the formation of tropospheric Os as
indicated by their low Maximum Incremental Reactivity (MIR) values,'* personal care products, one of the
top three VCP categories of consumer products (e.g., personal care and household products, such as
cleaning products and detergents), could contribute to significant Os; formation.'> These personal care
products often contain fragrances such as monoterpenes, which can readily react with atmospheric oxidants
such as OH, NOs, and O3 due to their double bond structure, thus having relatively short atmospheric
lifetimes compared with alkanes from vehicle emissions and other types of VCPs.'% ! The MIR values of
monoterpenes are comparable to major aromatic compounds from motor vehicles (e.g., toluene MIR = 3.97
vs. d-limonene MIR = 3.99),'* highlight the importance of VCP in ozone formation in the urban area.
Coggon et al.'” estimated that the emission of anthropogenic monoterpene in New York City is 14.7-24.4
kg d' km?, mostly from fragranced VCPs. These high emissions rates are similar to the summertime



monoterpene emissions for a typical forest in the United States.® In the populated urban regions, such as
New York City, where O3 formation is VOC-limited, VCPs account for more than half of the 20 ppb
maximum daily average 8-h (MDAS) Os attributed to anthropogenic VOCs. Previous study also showed
that representing the oxygenated VOCs from the VCPs (oVCPs) explicitly in photochemical mechanisms
could lead to approximately 15-20% increase in peroxyacetyl nitrate (PAN) concentrations compared to
simulations with oVCPs represented by hydrocarbons.® The higher PAN predictions could enhance the Os
formation in downwind areas.'® '’ Recent studies demonstrate that VCP-derived SOA contributes to half of
the background SOA in Los Angeles and significantly reduces the bias of ozone and PM mass
concentration.*’

As the fourth largest city in the US, with more than 7 million people in the surrounding areas, Houston has
no reported ambient measurements of the VCP to our knowledge, highlighting the urgent need to update
the VCP emission inventory in the Greater Houston Area validated by ambient measurements with detailed
spatial and temporal resolution. The recent VCPy emission inventory also shows higher than expected VCP
emissions in the Greater Houston Area,* further demonstrating the need to use real-world measurements to
constrain the uncertainties in model parameterization. In addition, current modeling results sometimes
underpredict peak O3 concentrations on high O3 days in Houston.'® ' An improved understanding of VCPs
in the Houston area may also improve predictions of O3 concentration in the Greater Houston Area, bridging
the gap between modeled and measured O3 concentration.

2. Scientific Objectives

Based on the research gap listed above, our primary hypothesis is that the VCPs in the Greater Houston
Area account for a significant portion of the total VOC emission and have important implications on
the regional ozone concentrations that were previously not captured by the emission inventory and
models. To address this hypothesis, our primary goal is to use existing field measurement data to provide
temporal, spatial, and seasonal information of the VCPs in the Greater Houston Area and use a high spatial
resolution regional chemical transport model with a detailed photochemical mechanism to further improve
the VCP emission inventory and understand the impacts of VCP on air quality, including ozone.
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Figure 1. Overview of our research approach and objectives that address the overarching project hypothesis



Based on the overarching goal, we identified three major scientific objectives for this proposed research:
(1) conduct field measurements of a broad range of VOC:s, including oxygenated VOCs and monoterpenes,
in the Greater Houston area using the Vocus Chemical Ionization Time-of-Flight Mass Spectrometer
(Vocus CI-MS) on a mobile platform; (2) characterize seasonal difference of VCP concentrations in
Houston; and (3) improve understandings of how VCP affect air quality in the Houston, including MDAS
0;. These three scientific objectives will be described in detail in section 3.

Our proposal directly addresses the AQRP research priority areas “Improve emission inventories” and
“Changing emission patterns in Texas”. The proposal takes a multidimensional approach using
observations from “TRACER-AQ measurement”, data analysis, and modeling studies to improve
understanding of “emission inventories”, “changes in the emission impacts of industrial sources”, and
“emission impacts of population growth in areas with limited current monitoring”. The results from this

study will be publicly available to the scientific community.
3. Scope of Work

An overview of our approach is shown in Figure 1, which encompasses analyzing previous field
measurement data and combining measurement data with detailed photochemical models and two latest
sets of VCP emission estimations, i.e., the National Emissions Inventory (NEI) and VCPy.* The seasonality
difference of VCP in the Houston area will also be understood. Lastly, the updated VCP emission inventory
will be used to estimate the contribution of VCP to local ozone concentrations. The scientific research
objectives will be accomplished by the following three tasks.

Task 1: Determine the spatial and temporal distribution of VCPs in the Greater Houston Area

Texas A&M g
Mobile Van

@ DOE TRACER Campaign Site
@ Background Site

== TRACER Deployment Path
== Additional Deployment Path

Figure 2. Field deployment map of the Texas A&M Mobile Van. The blue line
represents the deployment route during the TRACER campaign. The green line
represents the additional deployment path after TRACER, to further capture VCP
emissions. The green solid dots are background sites where there is limited VCP
emission compared with urban areas. The van will sample at two background sites
for each deployment. Inset is the preliminary calibration data of VCPs using Vocus
2R CI-MS.

PI Zhang is part of the Texas A&M TRACER team and will collect ambient gas and particle data during
the TRACER Intensive Operation Period (IOP) in the summer 2022. Specifically, Texas A&M University
Rapid Measurements Van (TRAM van) will be deployed to measure the urban climate and atmospheric
composition across the Greater Houston Area (GHA). The TRAM van includes a Vocus 2R Chemical



lonization Mass Spectrometer (Vocus 2R CI-MS) and Vocus Inlet for Aerosols (VIA). Prior studies
demonstrate that Vocus 2R CI-MS and VIA are capable of providing a comprehensive chemical
characterization of atmospheric VCPs.”® VIA consists of a precisely controlled heating tube that can be
heated up to 250 °C. When aerosol particles pass through the VIA, the organic species will be evaporated
into the gas phase and then be detected by the Vocus CI-MS. Having VIA is especially useful because the
oxidation products of VCP-derived monoterpenes have lower volatility and can partition between the gas
and particle phase.””*' A combination of the regular Vocus CI-MS and VIA-Vocus system will be able to
detect the total amount of VCPs and their oxidation products in the gas- and particle-phase. As shown in
the inset of Figure 2 above, our preliminary Vocus CI-MS data show strong linearity of several key VCP
compounds. Further analysis shows that the Vocus CI-MS can reach ppb to ppt detection for these VCP
species after considering the stability of the baseline. We will further extend our work based on the method
described by previous studies to detect two hundred major VCP species.”®

Full quantification of the monoterpenes and their oxidation products can help constrain ozone formation
from the VCPs. In addition, other atmospheric relevant parameters, including the temperature, relative
humidity, aerosol mass loading, and O3, will also be recorded by the meteorological station and a Soot
Particle Aerosol Mass Spectrometer (SP-AMS).

During this project, the TAMU mobile lab will drive from the upwind direction of Houston to the downwind
direction for the whole 4 month-time of the summer. Typically, the mobile van will start sampling from the
northwest part of Houston, driving across the downtown area, and then reach the southeast part of Houston
by early afternoon, then returning to the northern part of Houston by early evening (blue line in Figure 2),
based on the pre-defined TRACER deployment plan. In October-November, the PI will use the TRAM van
to circle around Houston based on the blue- and green-shaded routes in Figure 2 for an additional 10-15
days to capture additional VCP emission patterns. In January-February 2023, the PI’s team will again
sample VCP emission patterns using the mobile platform based on the blue and green-shaded routes in
Figure 2. The proposed work takes advantage of the existing TRACER deployment and instrumentation so
the PI’s team can get familiar with the mobile instrumentation and operational procedure, to save cost in
the October-November and January-February deployment.

Before, during, and after the field study, Vocus CI-MS will be optimized and calibrated with common VCP
compounds spanning a wide range of volatilities and atmospherically relevant relative humidity (RH)
conditions. An enhancement ratio (ER), which is defined as Eqn. (1), can be used to calculate the
contribution of VOCs from VCP sources.

[VOClin city_[VOC]background (1)

ER =
[Reference VOClin city—[Reference VOClpackground

The reference compounds for the traffic emission and biogenic emission are benzene and a-pinene,
respectively. Eqns. (1) can be used to quantify VOCs from VCP contributions by calculating the ER value.®
When ER value is higher than 1, there is VCP contribution in the VOC concentration. In addition, the
positive matrix factorization (PMF) and multilinear engine (ME-2) methods will also be applied to both
Vocus CI-MS and VIA-Vocus data to identify the VOCs from VCP sources.?

The combined data from the mobile van facility, the Vocus 2R CI-MS, VIA, and other mobile van
measurements, including AMS, will provide crucial key information in understanding the spatial and
temporal variabilities of the VCP and their oxidation products in the Greater Houston Area. These ambient-
derived data will also be used as constraints to optimize the VCP emissions using a high spatial resolution
regional chemical transport model, as described in Task 2.

Task 2: Characterizing the Seasonality Difference of VCP in the Houston Area

VCP emissions are highly dependent on human activities. The spatial and temporal distributions of VCPs
in the Greater Houston area will likely show a strong seasonal difference during to different emission
profiles and human activities between different seasons. Our study proposes to be the first to understand



the seasonal difference of VCP emissions and concentrations in an urban area.

To understand the seasonal differences of VCP emissions, we plan to deploy the Texas A&M Measurement
van twice during the funding period to cover both fall and winter VCP emission profiles of the Houston
Area. We plan to test and condition the mobile van for the first 1-2 weeks and then measure the mobile van
for 3-5 weeks each between October-November 2022 and January-February 2022. We aim to deliver 10-
15 days of useful data between each deployment, so in total we should obtain 20-30 days of useful data
between the whole funded periods that can capture the seasonality variation of VCP emissions in Houston.
The data collected from these two time periods will be analyzed to compare the VCP composition,
concentration, and spatial distributions to understand the differences of VCPs in the ambient environment
between fall and wintertime in a metapolitical areas.

In addition, the seasonal difference of VCP can be used to improve model simulations. Two sets of VCP
emissions from the traditional models will be compared with our field measured seasonal data. The first set
of emissions will be based on the 2017 and 2020 emissions provided by US EPA, generated using the 2017
NEI data. Emissions for 2022 will be estimated using linear interpolation using 2017 and 2020 emission
estimations. The second set of emissions will be based on the VCPy emission inventory from US EPA with
the most recent update of the VCPy inventory.* We plan to use the county-level trend from recent years to
estimate emissions in 2022. Detailed VOC speciation profiles to generate speciated VCPs in the VCPy
inventory will be obtained from US EPA and processed using the SpecDB program from Dr. William Carter
of UC Riverside.?” Emissions from other emission sectors will be generated using the 2017 and 2020 NEI
emissions, linearly interpolated to 2022. Lightning NOx emissions will be calculated inline using flash
counts from the National Lightning Detection Network (NLDN).

Biogenic emissions will be generated using the latest version of the Model of Emissions of Gases and
Aerosols from Nature (MEGAN) v3.2. To better represent biogenic emissions from urban vegetations, the
default Leaf Area Index (LAI), total vegetation cover, and BVOC emitting tree fractions in the MEGAN
input database for the urban Houston areas will be replaced by the 1-km resolution dataset developed from
AQRP project 20-007. The improvements in the input data will allow a more accurate estimation of the
monoterpene concentrations from biogenic sources in urban areas so that the impact of monoterpenes from
VCPs can be differentiated.

Two sets of CMAQ runs will be conducted using the two sets of VCP emissions to cross-validate our
seasonal VCP measurement data. Model performance statistics for O3, NOx, and PM 5 will be statistically
evaluated to ensure that the model captures the general feature of air pollution during the study periods.
The predicted concentrations of major gaseous VCP species, including the oVOCs, isoprene, and
monoterpenes, will be compared with measurements from Task 1. Gas and particle phase monoterpene
tracers (pinic acid, pinonic acid, and MBTCA) will also be compared with measurements to provide further
evaluation of the monoterpene emissions. In addition, VOC measurements of major hydrocarbon species
at the automatic gas chromatography (auto-GC) sites throughout the Greater Houston area will also be
compared with observations. The inventory that leads to better overall model performance will be selected
for further improvement to assess the impacts of VCPs on Oz and SOA, as described in Task 3.

Task 3: Assess the effects of urban VCPs on air quality, including MDAS8 O; and monoterpene SOA.

In this study, emissions of major primary VOCs from different sources, including the oVOCs and explicit
monoterpenes, will be tracked using different model species. For example, the d-limonene from personal
care products and biogenic emissions will be represented by two model species, D-LIMONENE X1 and
D-LIMONENE_X2. These species will have identical chemical reactions and products, so the overall
reactivity of the simulated atmosphere is not changed. By this approach, the contributions of VCPs to the
ambient VOC concentrations can be directly determined.

The emissions of individual oVOCs and monoterpenes can be improved using a multilinear regression
approach, as shown in Eqn. 2,



Cpred = alcp’l + achjz + -+ anCp,n (2)

where Cpred is the improved prediction of the total concentration of the one VCP species. Cyi is the predicted
concentration of the VCP from the i™ source. n is the total number of sources explicitly tracked in the
CMAQ simulation. The a values are the estimated emission adjustment factors of the VCP for different
sources. The adjustment factors are determined by optimizing the objective function Q shown in Eqn. 3,

Q = Qo+ 10,
N N
2 2
= > (1 Conss = 10 Cyrea)” +2 Y (Ina) 3)
i=1 Jj=1

where N is the number of available observations. The first part of the equation, @, is a unique function
with log-transformation to quantify the difference between predicted and observed VOC concentrations, as
opposed to the sum of the squares of the residuals used in regular multilinear regression analyses. As
explained in detail in our previous work,” the log-transformation better estimates the regression coefficients
for log-normally distributed atmospheric data. In this study, the additional penalty term (@) is included to
constrain the adjustment factors so that they do not lead to unrealistically large changes in the estimated
emissions. The L-curve method will be used to find the optimal lambda value in Eqn. 3.%

In addition to applying this method to one species at a time, the analysis can also include all observed VOCs
simultaneously to determine the overall VOC emission adjustment factors for each source. In addition to
the VOCs observed from the mobile measurements, observations of major hydrocarbon species at the
automatic gas chromatography (auto-GC) sites throughout the Greater Houston area will also be included.
The concentrations of the observations and predictions will be normalized so that the high and low-
concentration species can both contribute to determining the emission adjustment factors. Both approaches
will be explored, and an optimized emission inventory will be generated.

A final set of CMAQ simulations will be conducted to evaluate the impact of consumer VCPs on MDAS
O; and monoterpene SOA. Three simulations will be conducted: (1) without emissions of VCPs; (2) with
VCPs emissions from other sectors but without consumer VCPs, and (3) with all VCP emissions. The
difference between the cases will allow us to determine the impact of VCPs, and consumer VCPs on O;
and SOA concentrations in the area. In addition to the brute-force approach to determine the impacts of
VCPs on O3, a source-oriented CMAQ model*™*' will also be applied to determine source contributions to
O; from VCPs. The source-oriented model uses a version of lumped SAPRC mechanism, thus also serves
the purpose of assessing the impact of representing the oVCP species implicitly vs. explicitly on O;
formation. A preliminary study using the source-oriented model for east Texas was performed for
September 2017, using the 2017 NEI. Figure 3 shows an example of the MDAS O3 source apportionment
results at an urban monitor site in Houston (Houston Bayland Park). It shows that VOCs emitted from non-
combustion sources (mostly solvent utilization) have high contributions to anthropogenic O; that are on par
or higher than those from gasoline and diesel vehicles.
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Figure 3. Predicted MDAS8 ozone (black line, right y-axis) and observations (red circles, right y-axis) at the Houston
Bayland Park, both in ppb, for September 2017, alongside the contributions of different emission sectors to non-
background ozone (ppb, left y-axis).



4. Qualification of the Research Organization and Key Personnel

Project Lead PI Dr. Zhang is an expert in atmospheric chemistry, with an extensive background in
integrating Vocus 2R CI-MS, VIA-Vocus, and other chemical characterization tools for the study of the
atmospheric transformation of gases organics encompassing a wide range of volatilities leading to
secondary organic aerosol (SOA). He has performed laboratory and field measurements of atmospheric
gases and particles, including participation in several field campaigns and led a dozen laboratory
collaborations. To date, Dr. Zhang has received two collaborative federal grants as the lead or co-lead PI
as well as funding from national laboratories and local entities. Dr. Zhang’s extensive experience in
characterizing atmospheric composition using Vocus 2R CI-MS and SP-HR-ToF-AMS during his NSF
Postdoctoral Fellowship and his appointment at Texas A&M, as well as his involvement in the TRACER
campaign and access to the mobile van data, make him uniquely aligned for this research to address the
need for analytical methods for real-time characterization and quantification of VCP and their aerosol
products in the urban environments.

Project Unfunded Collaborator Dr. Ying is an air quality expert with 20 years of experience in urban and
regional air quality modeling and air pollution source apportionment. Dr. Ying’s research has been
supported by the US EPA, National Institutes of Health (NIH), Texas Air Research Center (TARC), Texas
Transportation Institute, and the Texas Air Quality Research Program (AQRP). Dr. Ying is the key
developer of the source-oriented approach for source apportionment of gaseous and particulate pollutants
in regional chemical transport models. The source-oriented technique has been implemented in the
Community Multiscale Air Quality (CMAQ) model and the California Institute of Technology/University
of California, Davis (CIT/UCD) model. These models have been applied to study source and source-region
contributions to primary and secondary gaseous and particulate pollutants in the US, Mexico, and China.
Dr. Ying is also experienced in working with complex photochemical models. His research group is one of
the few in the world currently implementing large semi-explicit photochemical mechanisms (such as the
Master Chemical Mechanism) for ozone and secondary organic aerosol studies in regional air quality
models.

5. Schedule and Deliverables

This project brings together two teams from the field of experimentalist/measurement (Zhang) with
atmospheric chemistry modeling (Ying) to jointly understand an increasingly important group of species,
VCP, their emission inventory, and their atmospheric implications. This proposed work takes advantage of
the DOE TRACER campaign data to understand urban VCP in the Houston region. In close collaboration
with Co-Lead PI Ying, Lead/Contact PI Zhang will oversee all aspects of the proposed project and analyze
the field data using the Vocus 2R CI-MS and VIA. Co-Lead PI Ying will oversee the modeling of the VCP,
the emission inventory refining, and integrate the seasonal field data collected by PI Zhang for model
validation and improvement. Monthly meetings will be held to discuss progress/plans for ongoing and
future work related to our project objectives, as outlined in our proposed timeline for meeting these
objectives shown in Table 1. Full-day virtual meetings will be held once every 3 months to discuss results
and outline potential publications. We expect to deliver (1) spatial and temporal distributions of VCPs in
the Houston area; (2) characterize seasonal difference of VCP concentrations in Houston; (3) impacts of
VCP on local air quality such as ozone; and (4) 1-3 publications related to the project objectives described
above. Monthly report and quarterly report will also be submitted to AQRP. All the deliverables are listed
below.



Table 1. Timetable of Proposed Work

Year 1

Tasks
Sept | Oct | Nov | Dec | Jan | Feb | Mar | Apr [ May | Jun | Jul | Aug

Task 1: Mobile Lab Field Deployment

Deployment Preparation

Urban VCP Measurement

Laboratory Calibration and Quantification

Data Analysis

Task 2: VCP Season Difference

Measurement Analysis

Inventory Improvement

Task 3: The Impacts of VCP on Urban Air Quality

Effects of VCP on Ozone

Sensitivity Analysis

Publications

Abstract

At the beginning of the project, an Abstract will be submitted to the Project Manager for use on the
AQRP website. The Abstract will provide a brief description of the planned project activities and will be
written for a non-technical audience.

Due Date: Ten (10) business day after notice of intent to fund

Quarterly Reports

The Quarterly Report will provide a summary of the project status for each reporting period. It will be
submitted to the Project Manager as a Word doc file. It will not exceed 3 pages and will be text only. No
cover page is required. This document will be inserted into an AQRP compiled report to the TCEQ.

Due Dates:

Report Period Covered Due Date
Quarterly Report #1 August, September, October 2022 October 31, 2022
Quarterly Report #2 November, December 2022, January 2023 January 31, 2023
Quarterly Report #3 February, March, April 2023 April 30, 2023
Quarterly Report #4 May, June, July 2023 July 31, 2023

DUE TO PROJECT MANAGER

Monthly Technical Reports

Technical Reports will be submitted monthly to the Project Manager and TCEQ Liaison as a Word doc
using the Monthly Technical Report Template.

Due Dates:
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Report Period Covered Due Date

Technical Report #1 Project Start - August 31, 2022 September 10, 2022
Technical Report #2 September 1 - 30, 2022 October 10, 2022
Technical Report #3 October 1 - 31, 2022 November 10, 2022
Technical Report #4 November 1 - 30, 2022 December 10, 2022
Technical Report #5 December 1 - 31, 2022 January 10, 2023
Technical Report #6 January 1 - 31, 2023 February 10, 2023
Technical Report #7 February 1 - 28, 2023 March 10, 2023
Technical Report #8 March 1 - 31, 2023 April 10, 2023
Technical Report #9 April 1 - 30, 2023 May 10, 2023
Technical Report #10 May 1 - 31, 2023 June 10, 2023
Technical Report #11 June 1 - 30, 2023 July 10, 2023
Technical Report #12 July 1 - 31, 2023 August 10, 2023

DUE TO PROJECT MANAGER

Financial Status Reports

Financial Status Reports will be submitted monthly to the AQRP Grant Manager (RoseAnna
Goewey, r.goewey(@ceer.utexas.edu) by each institution on the project using the FSR Template.
Due Dates:

Report Period Covered Due Date

FSR #1 Project Start - August 31, 2022 September 15, 2022
FSR #2 September 1 - 30, 2022 October 15, 2022
FSR #3 October 1 - 31, 2022 November 15, 2022
FSR #4 November 1 - 30, 2022 December 15, 2022
FSR #5 December 1 - 31, 2022 January 15, 2023
FSR #6 January 1 - 31, 2023 February 15, 2023
FSR #7 February 1 - 28, 2023 March 15, 2023
FSR #8 March 1 - 31, 2023 April 15, 2023

FSR #9 April 1 - 30, 2023 May 15, 2023

FSR #10 May 1 - 31, 2023 June 15, 2023

FSR #11 June 1 - 30, 2023 July 15, 2023

FSR #12 July 1 -31, 2023 August 15, 2023
FSR #13 August 1 -31, 2023 September 15, 2023
FSR #14 Final FSR October 15, 2023

DUE TO GRANT MANAGER



Draft Final Report

A Draft Final Report will be submitted to the Project Manager and the TCEQ Liaison. It will include an
Executive Summary. It will be written in third person and will follow the State of Texas accessibility
requirements as set forth by the Texas State Department of Information Resources.

Due Date: August 1, 2023

Final Report

A Final Report incorporating comments from the AQRP and TCEQ review of the Draft Final Report will
be submitted to the Project Manager and the TCEQ Liaison. It will be written in third person and will
follow the State of Texas accessibility requirements as set forth by the Texas State Department of
Information Resources.

Due Date: August 31, 2023

Project Data

All project data including but not limited to QA/QC measurement data, databases, modeling inputs and
outputs, etc., will be submitted to the AQRP Project Manager

within 30 days of project completion. The data will be submitted in a format that will allow AQRP or
TCEQ or other outside parties to utilize the information.

AQRP Workshop

A representative from the project will present at the AQRP Workshop in the first half of August 2023.
The selected date will be updated.
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