
 

Scope of Work 

 

Project 22-019 

 

Refining ammonia emissions using inverse modeling and satellite 
observations over Texas and the Gulf of Mexico and investigating its 

effect on fine particulate matter 
 
 

Prepared for 

 
The State of Texas Air Quality Research 

Program (AQRP) 
 
 
 
 
 
 
 

By 

University of Houston 

4800 Calhoun Road 

Houston, Texas 77204-5007 

 

Principal Investigator 

Yunsoo Choi 

 

 
 

August 2022 
Version 1 

 
QA Requirements: Audits of Data Quality: 10% Required 

Report of QA Findings: Required in Final Report 
 
 
 

NOTE: The Workplan package consists of three independent documents: Scope of Work, 
Quality Assurance Project Plan (QAPP), and budget and justification. Please deliver each 
document (as well as all subsequent documents submitted to AQRP) in Microsoft Word format.



 

Approvals 
 
This Scope of Work was approved electronically on 09/01/2022 by Elena McDonald-Buller, The 

University of Texas at Austin 

 
Elena McDonald-Buller 

Project Manager, Texas Air Quality Research Program 
 
 
This Scope of Work was approved electronically on 09/07/2022 by Khalid Al-Wali, Texas 
Commission on Environmental Quality 

 
Khalid Al-Wali  
Project Liaison, Texas Commission on Environmental Quality 
  



 

1-  Background 

As ammonia (NHଷ) emissions exacerbate air quality and contribute to the formation of inorganic 

fine particulate matter (PMଶ.ହ), they are detrimental to human health by contributing to 

cardiovascular disease, asthma, and respiratory dysfunction (Pui et al., 2014; Cheng & Wang-Li, 

2019). Owing to the contribution of NHଷ concentrations to the formation of PMଶ.ହ and its nonlinear 

relationship to the formation of ammonium nitrate (Zhu et al., 2015), the contribution of NHଷ 

becomes even greater. It affects air quality and climate change by altering radiative forcing through 

aerosol formation (Hauglustaine et al., 2014), modifying the carbon flux (Pinder et al., 2013), 

modifying the phase of secondary inorganic aerosols (Yang et al., 2018), enhancing light absorption 

caused by organic aerosols (Huang et al., 2018), and heterogeneous ice nucleation (Kumar et al., 

2018). NHଷ also plays a major role in the nitrogen cycle by altering the nitrogen-containing 

compounds, including nitrous oxide (NଶO) and nitrogen oxide (NO୶) (Xu Zhenying et al., 2019). 

Excessive amounts of NHଷ deposition can also harm sensitive ecosystems through soil acidification 

(Howard, 2011), loss of biodiversity (Carfrae et al., 2004), and eutrophication (Paerl et al., 2002). 

Although NHଷ emissions significantly affect air quality, climate change, and public health, 

insufficient measurements have complicated the investigation of its effects (Momeni et al., 2022). 

Furthermore, the scarcity of related observations has resulted in significant uncertainties in modeling 

NHଷ and designing regulatory control plans (Paulot et al., 2014). Scarcity of reliable information 

regarding the spatial and temporal distribution of emissions, emission factors, management practices, 

and farming plans (Zhu et al., 2013; Zhu et al., 2015) have also resulted in uncertainties in bottom-

up NHଷ emissions inventories. 

 

Inverse modeling approaches using observational data are a well-known method of constraining 

modeling predictions and refining emissions inventories. Observational data often used for inverse 

modeling techniques are those obtained from remote sensing, such as ammonia (NHଷ) columns from 

the Cross-track Infrared Sounder (CrIS) instrument. Although remote sensing data have significantly 

contributed to our understanding of the spatial patterns of pollutant columns, they are often limited 

because of deficient spatial and temporal coverage and a significant level of uncertainty associated 

with measurements. As opposed to remote sensing data, chemical transport models (CTM) provide 

comprehensive data with a high spatiotemporal resolution of all species, our information from CTM, 

however, is also uncertain due to the numerical representation of chemical and physical processes in 

the atmosphere, as well as uncertainties in modeling inputs. As inverse modeling techniques help 



 

leverage strengths in modeling data and observations, they improve modeling predictions by 

accounting for uncertainties in both predictions and observational data. 

 

With this grant, Grantee will conduct an inverse modeling study over the state of Texas and the 

Gulf of Mexico using Community Multiscale Air Quality (CMAQ) models with the implementation 

of NHଷ remote sensing data from CrIS for 2019. Grantee will analyze NHଷ emissions from mobile, 

area, and point sources and emissions from anthropogenic and biogenic sources. In the inverse 

modeling study, Grantee will use satellite observations to update NHଷ emissions to constrain 

associated emissions, which are highly uncertain owing to a lack of NHଷ observations, resulting in 

errors in bottom-up calculated emissions. We will employ the iterative Finite Difference Mass 

Balance (iFDMB) inverse modeling technique to revise NHଷ emissions with respect to CrIS 

observations. Since running the iFDMB is computationally expensive and requires numerous 

iterations, using a reduced complexity CMAQ model (RCCM) for simulations will reduce the burden 

of computations while maintaining the accuracy of predictions. After updating the emissions 

inventory, Grantee will investigate the effect of adjusting NHଷ emissions on atmospheric chemistry, 

including PMଶ.ହconcentrations, and PMଶ.ହ inorganic and organic constituents. 

 

2-  Statement of Work 

2-1- Objectives of the Present Study 

Grantee shall produce a Draft and a Final Report detailing the following: 

1. A detailed list of input files from other models and emissions inventories including meta-data 

describing their sources and parameterizations or configurations such as but not limited to: 

a. U.S. EPA National Emissions inventory for 2017 (NEI2017) for emissions in Texas 

b. The Cross-track Infrared Sounder (CrIS) satellite data for 2019 

c. Sparse Matrix Operator Kernel Emissions (SMOKE) model for emission processing 

d. Weather Research & Forecasting (WRF) model and Meteorology-Chemistry Interface 

Processor (MCIP) for meteorological simulations; and 

e. Community Multi-scale Air Quality (CMAQ) model for air quality. 



 

2. Documentation of pre-processing, installation, and testing of necessary modeling components; 

3. Specifications of model configurations employed including details regarding the modeling 

domain, vertical layer structure, initial and boundary conditions, WRF physics options, ‘nudging’ 

methods and datasets applied, if any, chemical mechanism (e.g., CB05), method(s) of horizontal 

and vertical advection, method(s) of diffusion, and other major CMAQ configurations (e.g., 

lightning, chemistry, aerosols, clouds); 

4. Validation and diagnostic methods employed for quality assurance of simulations using available 

in situ or remotely-sensed measurements. This will be performed in accordance with EPA 

guidelines regarding model evaluation.  

5. Results of validation and diagnostic methods and error-checking including diagnostic plots and 

standard model performance statistics and visualizations including normalized mean bias (NMB), 

normalized mean error (NME), mean normalized bias (MNB), mean normalized error (MNE), 

root mean squared error (RMSE) and the coefficient of determination (r2); and 

6. Characterization of model estimates obtained after updating emissions such as mean and 

maximum values at locations, measures of uncertainty, identification of instances of large relative 

differences between priori and posterior and other measures as appropriate. 

 

2-2- Specific Implementation Tasks 

2-2-1- Preparation of model input files, comprehensive satellite, in situ, and modeling 

data for the iterative Finite Difference Mass Balance (iFDMB) method, perform 

photochemical modeling, and create an archive of results  

(Dr. Yunsoo Choi and Ph.D. students, Mahmoudreza (Semko) Momeni, Arash Kashfi Yeganeh, Hadi Zanganeh 

Kia) 

Grantee or its designee shall acquire and appropriately modify input files required for 

meteorological and photochemical modeling using CMAQ and the inverse technique. Such input 

files include point, area, mobile and biogenic source emissions inventories and also NHଷ satellite 

data. Simulation parameters are shown in Table 1. 

  



 

Table 1: Simulation parameters 

Simulation Parameter Description Comments 

Simulation Episode January 1-December 31, 2019 
Excluding model “spin-up” period needed to 
account for boundary conditions 

Simulation domain State of Texas and Gulf of Mexico  

Resolution 12 km Texas  

Simulation runs 
“a-priori” run (emissions or concentrations 
before updating) and “a-posteriori” run 
(emissions or concentrations after updating) 

 

Evaluation metrics 

Normalized Mean Bias (NMB) 
Normalized Mean Error (NME) 
 Mean Normalized Bias (MNB) 
 Mean Normalized Error (MNE) 
 Root Mean Squared Error (RMSE)  
Index of Agreement (IOA)

Used for both WRF and CMAQ 

 
2-2-1-1- WRF runs 

i- Domain setup 

The WRF domains have sizes of 132×126 for the 12-km domain covering Texas, as depicted 

in Figure 1. 

 

Figure 1: The modeling domain with WRF. 

 
ii-  Input analysis data for WRF 

We will use North American Mesoscale Forecast System (NAM) reanalysis datasets as input 

for running the WRF model. The NAM data (https://rda.ucar.edu/datasets/ds609.0/) has a horizontal 



 

resolution of 12 km with a 6-hour temporal resolution. If there were missing data in NAM, we would 

use National Centers for Environmental Prediction (NCEP) North American Regional Reanalysis 

(NARR) data (https://rda.ucar.edu/datasets/ds608.0/) to fill the missing data. 

 
iii- Proposed major WRF configurations 

Proposed WRF options are shown in Table 2 below. The first guess and boundary conditions 

will be generated by NAM reanalysis datasets. 

 

Table 2: WRF model configurations for this study 

WRF Version V4.2 (V3.8*) 

Microphysics Lin et al. Scheme 

Long-wave Radiation Rapid Radiative Transfer Model for GCMs (RRTMG) 

Short-wave Radiation Rapid Radiative Transfer Model for GCMs (RRTMG) 

Surface Layer Option Pleim-Xu 

Land-Surface Option Unified Noah LSM (Land Surface Model) 

Urban Physics None 

Boundary Layer Scheme ACM2 (Pleim) scheme 

Cumulus Cloud Option Kain-Fritsch 

* If there were issues for the WRF 4.2 version due to updates on the supercomputer, WRF 3.8 version would be used. 

 

2-2-1-2- CMAQ runs with the 2017 National Emissions inventory 

i- Emission processing 

Emissions input for running the Chemical Transport Model (CTM) will be obtained from the 

National Emissions Inventory (NEI) (Eyth et al., 2022). EPA provides information on the emission 

of pollutants in the atmosphere through the National Emissions Inventory (NEI), which is a 

comprehensive and detailed estimate of air emissions of criteria pollutants, criteria precursors, and 

hazardous air pollutants from different air emissions sources such as NEI point sources, NEI nonpoint 

sources, NEI onroad sources, and NEI nonroad sources. We will use the NEI modeling platform that 

uses NEI emissions inventory and Sparse Matrix Operator Kernel Emissions (SMOKE) to spatially 

and temporally allocate the emission values to modeling grids. Emissions from natural sources will 

be estimated with Biogenic Emissions Inventory System (BEIS3). The mobile emissions will be 

processed based 2017 Motor Vehicle Emission Simulator (MOVES) output within the NEI package. 

NEI modeling platform 2017 will be used to produce emissions at 12km spatial resolution for Texas 

for the whole year of 2019. 



 

ii- Generating meteorological input using MCIP 

Meteorological input for CMAQ will be processed using MCIP over the WRF output.  

 
iii- Proposed major CMAQ configurations 

Proposed major CMAQ configurations are shown in Table 3. 

 
 

Table 3: CMAQ model configurations for this study. 

CMAQ version V5.0.1, the latest is v5.3.2 

Domain size 121×115 

Chemical Mechanism 

cb05tucl_ae5_aq: Carbon-Bond version 5 (CB05) gas-phase mechanism 

with active chlorine chemistry, updated toluene mechanism, fifth-generation 

CMAQ aerosol mechanism with sea salt, aqueous/cloud chemistry 

Lightning NOx emissions Included by using inline code 

Horizontal advection Yamartino Scheme  

Vertical advection WRF omega formula 

Horizontal mixing/diffusion Multiscale  

Vertical mixing/diffusion Asymmetric Convective Model version 2  

Chemistry solver 
Euler Backward Iterative (EBI) optimized for the Carbon Bond-05 

mechanism  

Aerosol physics and chemistry Aerosol module version 5 (AERO5) for sea salt and thermodynamics  

Cloud Option Asymmetric Convective Model (ACM)  

Initial Condition (IC) / Boundary 

Condition (BC)  
Default static profiles 

 
 
2-2-1-3- Preparation of comprehensive satellite and in situ observations 

i- Cross-track Infrared Sounder (CrIS) 

In this project, we will use the Cross-track Infrared Sounder (CRIS) satellite observations for 

NHଷ. The CrIS instrument is an infrared sounder onboard the sun-synchronous satellite Suomi 

National Polar-orbiting Partnership (SNPP) (Shephard & Cady-Pereira, 2015) mission, launched in 

October 2011, with a mean local daytime overpass time of 13:30 and a mean local nighttime overpass 

time of 01:30. CrIS provides an across-track scanning swath width of 2,200 km and a nadir spatial 

resolution of 14 km (Dammers et al., 2017). For the preparation of the CrIS satellite observations for 

this project, we will employ a CrIS observation operator developed by Momeni et al. (2022). In the 

next sections, the CrIS observation operator is explained. 



 

ii- In-Situ observations 

To evaluate the output of models (WRF and CMAQ) and also, the inverse method, we use 

NCEP Meteorological Assimilation Data Ingest System (MADIS) (https://madis.noaa.gov/) for 

meteorological parameters, surface measurements from the AMoN 

(http://nadp.sws.uiuc.edu/AMoN/) for NHଷ concentrations, the South Eastern Aerosol Research and 

Characterization Network (SEARCH) networks, and ammonium (NHସ
ା) wet deposition 

measurements from the National Atmospheric Deposition Program (NADP) network 

(http://nadp.slh.wisc.edu/ntn/). Additionally, remote-sensing data from the CrIS satellites will also 

be employed. 

 

2-2-2- Preparation of the iterative Finite Difference Mass Balance (iFDMB) to refine 

ammonia emissions  

(Dr. Yunsoo Choi and Ph.D. students, Mahmoudreza (Semko) Momeni, Arash Kashfi Yeganeh, Hadi Zanganeh 

Kia) 

2-2-2-1- iterative Finite Difference Mass Balance (iFDMB) 

In this project, we will apply the iFDMB inverse modeling to refine the NHଷ emissions 

inventories  implemented by Momeni et al. 2022. In the iFDMB, a-priori concentrations retrieved 

using a forward model will be used to linearize the sensitivity of the column density (Ω) to NHଷ 

emissions (𝐸) at every grid point. Then, top-down emissions (𝐸௧) are calculated at each iteration as 

follows: 

𝐸௧ ൌ 𝐸௔ሺ1 ൅ ଵ

ఉ

ஐ೚ିஐೌ

ஐೌ
ሻ, (1)

where 𝐸௔ presents a-priori emissions from the previous iteration, Ω௢ the observed column, Ω௔ the 

simulated column, and 𝛽 the initial sensitivity given as: 

𝛽 ൌ
୼ஐ

ஐൗ
୼ா

ாൗ
. (2)

A perturbation of 20% to the a-priori emissions, 𝐸, is applied in each grid to determine the 

initial sensitivity. The iteration process is repeated until the normalized mean error (NME) of new 

emissions with respect to the emissions calculated from the last iteration is less than 1% or 2%. In 

Figure 2, a schematic diagram of iFDMB is shown. 
 

 



 

 

Figure 2: Schematic diagram of how iFDMB works (source: Chen et al., Atmos. Chem. Phys. 

Discuss., 2020). 

 

2-2-2-2- Reduced-Complexity CMAQ Model (RCCM) for 𝐍𝐇𝟑 

The iFDMB technique performs multiple model simulations to be converged to the final 

results. To reduce the computational cost, a Reduced-Complexity CMAQ Model (RCCM) will be 

employed to simulate NHଷ. In the RCCM, NHଷ and NHସ
ା are considered as two tracer pollutants of 

the model, and all of the chemical processes of other species are turned off. The developed RCCM 

included dry and wet deposition, the transport of NHଷ and NHସ
ା, and NH୶ partitioning; the subroutine 

of ISORROPIA-II in the aerosol module calculates the gas-particle partitioning of NHଷ and NHସ
ା. In 

this project, we will evaluate the RCCM over Texas using the comparison between the concentration 

of NHଷ, NHସ
ା, sulfate (SOସ

ିଶ), and nitrate (NOଷ
ି) simulated by the RCCM and those by the full model 

to make sure that the RCCM model produces reasonable results. 

 
2-2-2-3- CrIS Observation Operator 

In order to employ the iFDMB technique to improve NHଷ emissions, satellite data from the 

CRIS satellite observations will be used for this project. For operating the iFDMB, only valid pixels 

with quality flag values exceeding 3 will be selected. 

To apply the iFDMB inverse modeling and to also compare model estimates to satellite 

observations, we will use the vertical column of the model by summing a modeled partial column 

from Herron-Thorpe et al. (2010), which is in molecule cm-2, as follows: 

𝑉𝐶𝐷௜ ൌ ௖೔

ଵ଴ల ൈ
௅೅೔ൈ௉೔ൈேಲ

ோൈ்೔
, (3)

where the i index is the level number, 𝑐 the concertation of NHଷ in ppmv, 𝐿்௜ the model layer 

thickness, 𝑃 the pressure in pascals, 𝑁஺ avogadro's number, 𝑅 the molar gas constant, and 𝑇 the 



 

temperature in Kelvins. By substituting the equation of state and the hydrostatic equation into 

Equation (3), the vertical column density can be given by 

𝑉𝐶𝐷௜ ൌ െ𝑐௜ ൈ Δ𝑃௜ ൈ 2.119 ൈ 10ଵସ. (4)

For CrIS, since the averaging kernel is provided, we will calculate the column density by 

using the observational operator, 𝐻, to estimate the model NHଷ profile: 

𝑯c ൌ c𝒂 ൅ AሺMc െ c𝒂ሻ, (5)

where 𝑐 is the model-estimated NHଷ profile, 𝑀 a matrix that maps the space of the model to 

the space of CrIS, 𝐴 the averaging kernel, and 𝑐௔ the a-priori NHଷ profile (Shephard et al., 2011). 

The total vertical column density of the model is calculated as 

𝑉𝐶𝐷 ൌ ∑ 𝑉𝐶𝐷௜௜ . (6)

 
2-2-3- Top-down estimation of 𝐍𝐇𝟑 emissions inventory and the evaluation of updated 

emissions inventory 

(Dr. Yunsoo Choi and Ph.D. students, Mahmoudreza (Semko) Momeni, Arash Kashfi Yeganeh, Hadi Zanganeh 

Kia) 

We will adjust NHଷ emissions using the CrIS NHଷ column retrievals by the iFDMB. 

Following this method, we will develop adjusting factors to modify NHଷ emissions until they reach 

an optimum state in which NHଷ concentrations are close to the CrIS observations (shown in Figure 

2). In this project, our domain covers the whole of Texas and some part of the Gulf of Mexico and 

the NHଷ emissions will be updated over these regions. After adjusting the emissions, the CMAQ 

model will be run with the configurations and inputs listed and described in the previous sections, 

with a-priori emissions (emissions before updating) and a-posteriori emissions (updated emissions) 

in 2019. Model-measurement comparisons will be made for ammonia and inorganic fine particulate 

matter, and the model evaluations will be made as per the metrics listed in Table 3. We will evaluate 

adjusted emissions by the comparison of in-situ and satellite observations with concentrations 

modeled by a-priori emissions and a-posteriori emissions. To address this uncertainty, we will first 

compare NHଷ, NHସ
ା, SOସ

ିଶ, and NOଷ
ି species modeled using the a-posteriori and a-priori emissions 

with those measured by surface stations (if available) and then we will analyze the spatial distribution 

of the species. Over Texas (land), we will use both satellite and in-situ observations to evaluate a-

posteriori and a-priori emissions and to also find the uncertainty in NHଷ emissions. To address this 

uncertainty, we will compare the NHଷ, NHସ
ା, SOସ

ିଶ, and NOଷ
ି species modeled using the a-posteriori 

and a-priori emissions with those measured by surface stations and then we will analyze the spatial 



 

distribution of the species. Over the Gulf of Mexico, we consider only NHଷ species and we will 

compare the NHଷ vertical column density modeled using the a-posteriori and a-priori emissions with 

those obtained from CrIS satellite observations. In the final, we will analyze the spatial distribution 

of the species over Texas and the Gulf of Mexico. 

 

2-2-4- Investigation of PM2.5 concentrations using updated emissions inventory  

(Dr. Yunsoo Choi and Ph.D. students, Mahmoudreza (Semko) Momeni, Arash Kashfi Yeganeh, Hadi Zanganeh 

Kia) 

We will explore changes in PMଶ.ହ concentrations after adjusting the NHଷ emissions inventory 

and calculating the contribution of inorganic PMଶ.ହ in total PMଶ.ହ. In inorganic PMଶ.ହ, NHଷ tends to 

neutralize SOସ
ିଶ first and then reacts with NOଷ

ି if free NHଷ exists, and when the regime is ammonia-

poor, ammonium nitrate will be low or close to zero; otherwise,  when SOସ
ିଶ is not present to be 

neutralized by NH3, the NHଷ reacts with NOଷ
ି (Seinfeld & Pandis, 2016). We will investigate 

changes in the chemistry of particles resulting from changes in NHଷ emissions. We will show the 

contribution of updated NHଷ emissions in PMଶ.ହ. 

 

2-2-5- Comparison between model output using a-priori emissions and those using a-

posteriori emissions to quantify the magnitude of ammonia over Texas and the Gulf f 

Mexico 

(Dr. Yunsoo Choi and Ph.D. students, Mahmoudreza (Semko) Momeni, Arash Kashfi Yeganeh, Hadi Zanganeh 

Kia) 

As indicated in the previous sections, the CMAQ model will be run with the configurations 

and inputs listed and described in the previous sections, with a priori emissions in 2019. Model-

measurement comparisons for a-priori and a-posteriori cases will be made for ammonia and fine 

particulate matter, and the model evaluations will be made as per the metrics listed in Table 3. The 

model performed using a-priori and a-posteriori emissions will be evaluated against in-situ 

measurements from several sources, such as surface measurements from the Ammonia Monitoring 

Network (AMoN) (http://nadp.sws.uiuc.edu/AMoN/) and the SouthEastern Aerosol Research and 

Characterization Network (SEARCH) networks, and NHସ
ା wet deposition measurements from the 

NADP network (http://nadp.slh.wisc.edu/ntn/). Additionally, remote-sensing data from the CrIS 

satellites will also be employed. 



 

3-  Work Schedule 

Task Sep 
2022 

Oct 
2022 

Nov 
2022

Dec 
2022

Jan 
2023

Feb 
2023

Mar 
2023

Apr 
2023

May 
2023 

Jun 
2023 

July 
2023

Aug 
2023

Preparing met data  

Running met model (WRF) 

Evaluating met model result 

Preparing emission data 

Running emission model (SMOKE) 

Preparing satellite and in-situ data 

Running framework (iFDMB) 

Running standard CMAQ with a-
priori and a-posteriori emissions 

Evaluating a-priori and a-posteriori 
NHଷconcentrations  

Evaluating a-priori and a-posteriori 
NHଷconcentrations  

Investigating PMଶ.ହ concentrations 
using updated emissions  

Comparing model output using a-
priori emissions with those using a-
posteriori emissions 

Technical Reports 

Financial Reports 

Quarterly Reports 

Draft Final Report 

Final Report 

AQRP Workshop 

 

4-  Deliverables  

A set of electronic files containing input files (a priori emissions, meteorology, 

configurations), the output of iFDMB framework (a posteriori inventories and convergence files), 

and output results of CMAQ modeling under a priori and a posteriori emissions inventories and dates 

requested following the specified protocols. 

 

The expected deliverable date: September 20, 2023 

 

5-  Reporting 

As required, monthly technical, monthly financial status, and quarterly reports as well as an 

abstract at project initiation and, near the end of the project, the draft final and final reports will be 

submitted according to the schedule below. Dr. Choi or his designee will electronically submit each 



 

report to both the AQRP project manager and the TCEQ liaisons and will follow the State of Texas 

accessibility requirements as set forth by the Texas State Department of Information Resources 

(http://aqrp.ceer.utexas.edu/). A representative from the project will present at the AQRP Workshop.  

Draft copies of any planned presentations (such as at technical conferences) or manuscripts to be 

submitted for publication resulting from this project will be provided to both the AQRP and TCEQ 

liaisons per the Publication/Publicity Guidelines included in Attachment G of the subaward. Final 

project data and associated metadata will be prepared and submitted to the AQRP archive. Each 

deliverable and required deadline for submission are presented below. 

 

5-1- 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. 

 

Abstract Due Date: September 1, 2022 

 

5-2- Quarterly Reports 

Each Quarterly Report will provide a summary of the project status for each reporting period. 

It will be submitted to the Project Manager as a Microsoft Word file. It will not exceed 2 pages and 

will be text only. No cover page is required. This document will be inserted into an AQRP compiled 

report to the TCEQ. 

 

Quarterly Report Due Dates: 

Report Period Covered Due Date 

Quarterly Report #1 September-October 2022 October 31, 2022 

Quarterly Report #2 November 2022-January 2023 January 31, 2023  

Quarterly Report #3 February-April 2023 April 30, 2023 

Quarterly Report #4 May-July 2023 July 31, 2023 

 

5-3- Monthly Technical Reports (MTRs) 

Technical Reports will be submitted monthly to the Project Manager and TCEQ Liaison in 

Microsoft Word format using the AQRP Template found on the AQRP website 

 



 

MTR Due Dates: 

Report Period Covered Due Date
Technical Report #1 September 1-30, 2022 October 10, 2022 

Technical Report #2 October 1-31, 2022 November 10, 2022 

Technical Report #3 November 1-30, 2022 December 10, 2022 

Technical Report #4 December 1-31, 2022 January 15, 2023 

Technical Report #5 January 1-31, 2023 February 10, 2023 

Technical Report #6 February 1-28, 2023 March 10, 2023 

Technical Report #7 March 1-31, 2023 April 10, 2023 

Technical Report #8 April 1-30, 2023 May 10, 2023 

Technical Report #9 May 1-31, 2023 June 10, 2023 

Technical Report #10 June 1-30, 2023 July 10, 2023 
 

5-4- Financial Status Reports (FSRs) 

Financial Status Reports will be submitted monthly to the AQRP Grant Manager (RoseAnna 

Goewey) by each institution on the project using the FSR Template found on the AQRP website. 

 

FSR Due Dates: 

Report Period Covered Due Date

Financial Report #1 September 1-30, 2022 October 10, 2022 

Financial Report #2 October 1-31, 2022 November 10, 2022 

Financial Report #3 November 1-30, 2022 December 10, 2022 

Financial Report #4 December 1-31, 2022 January 15, 2023 

Financial Report #5 January 1-31, 2023 February 10, 2023 

Financial Report #6 February 1-28, 2023 March 10, 2023 

Financial Report #7 March 1-31, 2023 April 10, 2023 

Financial Report #8 April 1-30, 2023 May 10, 2023 

Financial Report #9 May 1-31, 2023 June 10, 2023 

Financial Report #10 June 1-30, 2023 July 10, 2023 

Financial Report #11 July 1-31, 2023 August 10, 2023 

Financial Report #12 August 1-31, 2023 August 31, 2023 
 

5-5- 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. It 

will also include a report of the QA findings. 

 

Draft Final Report Due Date: July 31, 2023 



 

5-6- 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. 

 

Final Report Due Date: August 31, 2023 

 

5-7- Project Data 

All project data including but not limited to QA/QC measurement data, metadata, databases, 

modeling inputs and outputs, etc., will be submitted to the AQRP Project Manager within 30 days of 

project completion August 31, 2023. The data will be submitted in a format that will allow AQRP or 

TCEQ or other outside parties to utilize the information. It will also include a report of the QA 

findings. 

 

AQRP Workshop: A representative from the project will present at the AQRP  

Workshop in the August 15, 2022. 
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