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1 Introduction 
NEXUS is a user-friendly NEXUS multi-pollutant analysis tool that allows for the 
identification of areas with multipollutant air quality issues (ozone, PM2.5, and air 
toxics) and screening of these areas to assist EPA and others to determine whether a 
multipollutant, risk-based approach might be of value for that area to pursue. It 
provides map, chart and tables to display information about multipollutant issues for 
regions, and also vet the list of areas to get to a small number of truly viable 
candidates for which users can discuss possible collaboration(s) with state/local 
agencies.  

1.1   Computer Requirements 
Ø NEXUS requires a computer with: 
Ø .Net Framework Version 4.0 or higher. 

Ø Microsoft Visual C++ 2013 Redistributable.  
Ø 64-bit Windows 7/Windows 8/Windows 10. (767 MB) 

Ø GB RAM or greater. 
Ø 10 GB free disk space or greater. 

1.2   Installing/Uninstalling NEXUS 
1.2.1 Installing NEXUS Software 

Ø Download NEXUS Software Package from the Google Drive:  
Ø https://drive.google.com/open?id=1Xl3VqtlRXeBt_FrfHpuCZYumxjqMR

9hL; 

Ø Double click NEXUS v1.3 setup.exe to install the program, it will appear the 
following figures. 
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Fig. 1 Setup Window 

Ø Click “Next” button, users could choose install location in Fig. 2.  
 

 
Fig. 2 Choose Install Location 

Ø Click “Next” button, it will show the “Ready to Install” window as shown in 
Fig. 3. 
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Fig. 3 Ready to Install 

Ø Click the “Install” button and NEXUS will be installed. 
 

 
Fig. 4 Installation Processing 
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Fig. 5 Installation Complete 

Ø Click the “Finish” button and installation complete. 

1.2.2 Install Nexus Data 

Ø Download NEXUS Data Package: NEXUS 1.5 Data.exe(1.89GB) from the 
Google Drive:  
https://drive.google.com/open?id=1Xl3VqtlRXeBt_FrfHpuCZYumxjqMR9hL 

Ø Double click NEXUS v1.3 Data.exe to install the data. 

1.2.3 Uninstalling NEXUS 

Ø Click “Uninstall NEXUS”  to uninstall the 
program, it will appear the following figure. 

 

 
Fig. 6 Confirm for uninstallation 
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Ø Click “Yes” button, system will start to remove the NEXUS program as shown 
in next figure. 

 
Fig. 7 Removing NEXUS 

Ø After a few seconds, uninstallation will finish. 

1.3   Contacts for Comments and Questions 
For comments and questions, please contact the South China University of 
Technology, Environmental Simulation and Information Laboratory via email at: 
zhuyun@scut.edu.cn, or contact the Center for Community Modeling and Analyses 
System (CMAS) at the University of North Carolina at Chapel Hill via email at: 
cmas@unc.edu. 

2 Terminology and File Types 
The first section of this chapter explains common terms used in this user’s manual and 
in the software, and references, where possible, other sections in this manual to find 
more detailed information. Section 2.2 describes in detail the necessary format for 
data files that can be read into NEXUS. 

2.1   File Types 
Ø NEXUS Project File: An existing NEXUS project file.  
Ø Data Source Files: A set of source files providing the input data for NEXUS.   
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Ø Table 1 presents the names, format, data description and data source of the 
different files. 
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Table 1 Data Source Files 

Data Input 
File Names 

Data 
Format 

Data 
Description 

Data 
Source 

Data 
Perio

d 

2014 
O3_PM2.5 

Fused 
Ambient_Risk.

gdb  

Geodataset 

O3/PM2.5 
ambient & 
risk data at 
county/cens
us tract level 

from OAQPS MP team 2014 

2014 NATA 
Risks.gdb Geodataset 

Air toxics 
ambient & 
risk data at 
county/cens
us tract level 

from OAQPS MP team 2014 

“Ozone and 
PM2.5 DV> 

Ozone” 
Excel 

O3 design 
values at 

county level 

From EPA public website: 
https://www.epa.gov/a

ir-trends/air-

quality-design-values 

2013 
to 

2018 

“Ozone and 
PM2.5 DV > 

PM2.5” 
Excel 

PM2.5 design 
values at 

county level 

From EPA public website: 
https://www.epa.gov/a

ir-trends/air-
quality-design-values 

2013 
to 

2018 

“2018 EPA 
Ozone and PM 

Advance 
Areas.gdb” 

Geodataset 
O3 & PM2.5 

Advance 
Areas 

from OAQPS MP team 2018 

“Index of Deep 
Disadvantage 

– Final 
Data.xlsx” 

Excel 

Index of 
poverty/disa
dvantage at 
county level 

from Univ. of Michigan 
website: 

https://poverty.umich
.edu/projects/underst
anding-communities-
of-deep-disadvantage/ 

2017 

“NEI_County_
CAPs.gdb” 

“NEI_Facility_
HAPs_CAPs.g

db” 

Geodataset 

Major 
emission 

sources and 
facility info. 
of CAPs & 

HAPs at 
county level 

From OAQPS public 
website: 

ftp://newftp.epa.gov/
EPADataCommons/OAR/OA
QPS/NEI/NEI_Facility_

HAPs_CAPs.zip and 
ftp://newftp.epa.gov/
EPADataCommons/OAR/OA
QPS/NEI/NEI_County_CA

P.zip  

2008, 
2011, 
2014 

 
  



WA 5-03: Task 10 User’s Manual for NEXUS 1.5   EPA Contract EP-D-12-044 

UNC-EMAQ (5-03)-053.v1 11  September 30, 2020 

 

“2014 NATA 
Emissions” 

Access 
Database 

(*. accdb) 

NATA 
emissions 
data from 
2014 NEI 
database, 
including 
various 
source 
groups 

From EPA public website: 
https://www.epa.gov/n
ational-air-toxics-
assessment/2014-nata-

assessment-
results#emissions 

2014 

“Class1_Feder
alAreas.gdb” Geodataset 

Mandatory 
Class 1 
Federal 
Areas 

From Mandatory Class 1 
Federal Areas Web 

Service: 
https://edg.epa.gov/d
ata/public/OAR/OAQPS/
Class1/Class1Areas.zi

p 

— 

3 Main Interface 
The main interface of NEXUS is shown in Fig. 8. NEXUS has three modules, 
including Data Viewer, Data Query and Data Input.  
 

 
Fig. 8 Main Interface of NEXUS 

Ø Click File button on the menu of the main interface, there are four options that 
users can choose. 
1) Click Open button, locate the *. projx file and open it. 

2) Click New button to create a new project. 

3) Click Save button to save a created project. 
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4) Click Exit button to exit the NEXUS. 

Ø Ø Click Data Viewer button on the menu of the main interface to enter the Data 
Viewer module, which allows users to display data in different kinds of way, 
including map, chart, and table. 
Ø Ø Click Data Query button on the menu of the main interface to enter the Data 
Query module, which allows users to view query results to provide air quality, toxic 
exposure, population and location data to identify “multipollutant” areas. 
Ø Ø Click Data Input button on the menu of the main interface to enter the Data 
Input module, which allows users to edit the data sources of a NEXUS project. 

4 Data Viewer Module 
In this module, users can display data from data sources defined by the Data Input 
module. Data Viewer Module includes four submodules: (1) Map, (2) Chart & 
Table, (3) Data and (4) Log/Msg. As shown in Fig. 9, there are two panels at the 
interface of Data Viewer Module, the setting panel is on the left while the viewer 
panel is on the right. 
 

 
Fig. 9 Main Interface of Data Viewer 

4.1   Data Viewer Settings 
There are four different options at the setting panel of Data Viewer, including 
NEXUS Project, PM2.5, Ozone and Air Toxics, as shown in Fig. 10. In this module, 
users can choose and set up standard values of concentrations and risks for the 
selected pollutants, which will be applied to the viewer panel.  
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Fig. 10 Setting Panel of Data Viewer 

Ø NEXUS Project: allows users to directly open a case that has been successfully 
run and saved without having to run again. 
Ø PM2.5: allows users to set up standard values for PM2.5, including annual PM2.5 
standard concentration, daily PM2.5 standard concentration, top risk percentile 
and the checked items will join to display on the viewer panel.  
Ø Ozone: allows users to set up standard values for ozone, including 8-hr ozone 
standard concentration, top risk percentile (based either on mortality number 
(person per year) or mortality rate (per 10K per year)). The checked items will join 
to display on the viewer panel. 
Ø Air Toxics: allows users to set up a standard value for air toxics, including top 
risk percentile, cancer risk top percentile and non-cancer risk top percentile. 
The checked items will join to display on the viewer panel. User also can check the 
Advanced Option to get more settings for air toxic. 
Ø Advanced Option: allows users to set up standard values for more air toxic 
pollutants, including heavy-metal HAPs top percentile, gas & VOC HAPs top 
percentile, heavy-metal HAPs concentration and Gas & VOC HAPs 
concentration. Users can choose a specific pollutant using the drop-down list and 
the selected items will join to display on the viewer panel. 

After the input settings are completed, users can click the “Apply” button to apply the 
current settings and view the results immediately on the viewer panel. Users can also 
click the “Save” button to save the current setting as a NEXUS *. projx file, which 
will take a few minutes. Users can view the running messages at the bottom of the 
data viewer area, as shown in Fig. 11. 
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Fig. 11 Running Messages 

4.2   Map 
In the Map submodule within the Data Viewer Module, users can identify areas with 
different air pollutant issues, based on the standard values setting. An area could have 
one of the issues—Air toxics, Ozone, or PM2.5 (daily and/or annual), two of each, or 
all three. Areas with different kinds of issues will be displayed in unique colors, as the 
legend shows. Users can also perform different operations on map (e.g., size-
maximize or size-restore). When moving the mouse over a colored region on the map, 
a tip containing the county name and air pollutant issue associated with each county 
will be displayed as shown in Fig. 14.  
 

 
Fig. 12 GUI of Map Module 

Ø Set up Threshold: As shown in the green box in Fig. 13, this module shows all 
the selected threshold settings for the project. Users can change the standard value 
of pollutants and view the recalculated results.  
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Ø Zoom and Map Control: As shown in the red box in Fig. 13, these options 
control zooming in/out and panning the map display, and allow users to select the 
map service. For example, click on the  button to select the Identify tool first, 
then while clicking on the map to select a region, the data content of this region will 
be shown on the Selected Data Content panel, as shown in Fig. 14. 
Ø Legend Controls: As shown in the yellow box in Fig. 13, it identifies the issues 
in different colors. More detailed customization of the map display legend is 
available by clicking on Layer Controls section. As shown in Fig. 15, users can both 
select the color series for display and customize the color for a single piece in the 
configure window.  
Ø Base Map: As shown in the blue box in Fig. 13, users are allowed to select 
online base maps or boundary lines for the Map module from the drop-down list.  
Ø Region Selection: As shown in the blue box in Fig. 13, users are allowed to 
select a region to zoom through the drop-down list. 

 

 
Fig. 13 Map Window with Highlighted Map Controls 
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Fig. 14 View Data Content of Selected Region on Map Window 

 

 
Fig. 15 Configure Window of Circle Color Bar 

Ø Major Emission Sources: As shown in Fig. 16, users can click on the Chart 
and Table Tab, then click on Major Emission Sources option in the drop-down list 
to enter the module interface. Under this module, users can click the pollutant title 
to overlay emission sources on Map. And users can also click on a specified 
emission source maker to view it on map.  
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Fig. 16 Major Emission Sources Option 

Ø Top X Emission Sources: As shown in Fig. 17, users can click on the Top X 
Emission Source option in the drop-down list to enter the module interface. Under 
this module, users can screen the pollutant sources and view the screening results 
in chart. Users can also click on a specified emission source marker in the result list 
to view it on map. 

 

 
Fig. 17 Top X Emission Sources Option 

4.3   Chart & Table 
4.3.1 Non-Attainment Area 

In this module, as shown in Fig. 18, users are allowed to view the non-attainment 
counties list, based on the user-defined standard values for pollutants. Users can also 
view detailed data of all counties that are identified as non-attainment areas below the 
current threshold value. 
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Fig. 18 Set up Threshold for Screening and Display the Results in Non-Attainment Area 

Ø Set up Standard Value: As shown in the yellow box in Fig. 19, users are 
allowed to set up standard values for pollutants, which will be used for screening 
non-attainment areas.  
Ø Data Detail: As shown in the green box in Fig. 19, details information of all 
non-attainment areas filtered based on the current standard setting will be listed. 
Users can check the areas on the list and click “Apply” to add them to the chart 
display.  
Ø Output: As shown in the blue box in Fig. 19, users are allowed to export the 
detailed data of the current screening results to a .csv file by clicking the “Output” 
button.  
Ø Chart Option: As shown in the red box in Fig. 19, right-click on the chart, it 
will display a selection box contains options to Copy the chart to the clipboard, 
export (Save Image As) an image of the chart and print the chart. The “Show Point 
Values” right-click option enables the values of a bar to be displayed when the 
mouse hovers over the bar. The Change Title and Legend right-click option enables 
customization of the variable names, title, and axes. 



WA 5-03: Task 10 User’s Manual for NEXUS 1.5   EPA Contract EP-D-12-044 

UNC-EMAQ (5-03)-053.v1 19  September 30, 2020 

 
Fig. 19 Non-Attainment Area Window with Highlighted Configuration Options 

4.3.2 Major Emission Sources 

In this module, as shown in Fig. 20, users are allowed to query emission sources in 
the selected region according to the selected pollutants and the top x results will be 
listed. Users can also click on a pollutant or a marker to view the emission sources on 
map. 
 

 
Fig. 20 Query Emission Sources in Major Emission Sources 

4.3.3 Top X Emission Sources 

In this module, as shown in Fig. 21, users are allowed query emission sources and 
view the top X screening results in chart. Users can also click on a marker to view the 
emission sources on map. 
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Fig. 21 Top X Emission Sources 

4.4   Data 
Data module provides more tabulated detailed information about different regions, as 
shown in Fig. 22. It also provides filter and group tool for data viewing and allow 
users to export data for further study.  
 

 
Fig. 22 Data Window 

Ø Save: As shown in the red box in Fig. 22, users are allowed to save the current 

pager record or all records to a *.csv file by clicking the  button. 
Ø Filter: As Fig. 23 shown, users are allowed to filter the data with self-defined 
keywords.  
Ø Group: As Fig. 24 shown, users are allowed to group the data on the current 
page according to a selected column. To group the data, users should click on an 
item of chart header first for selecting the grouping basis, then check the “Group” 
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box to get the grouping results. 
 

 
Fig. 23 Filter Tool in Data Window 

 

 
Fig. 24 Grouping Tool in Data Window 
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5 Data Input Module 
In this module, users can define data sources for NEXUS in the setting area and 
preview input files in the data preview area, as shown in Figure 25. The data 
information for different sources can be found in chapter Error! Reference source not 
found. Error! Reference source not found. 

 
Fig. 25 Main Interface of Data Input 

Ø NEXUS Project: allows users to directly open a case that has been successfully 
run without having to run again. 

Ø Load File/Dataset: As shown in the red box in Fig. 26, users can click the  
button to load input files for NEXUS. Users are allowed to define data sources for 
NEXUS geodatabase, air toxic geodatabase, O3 & PM2.5 DV (multiple years DV 
data), advanced area, poverty/disadvantage data, major emission, sources, NATA 
emission sources and class areas. Both serial and csv file can be edited/updated with 
recent DV data from EPA.  
Ø File/Dataset Preview: As shown in the green box in Error! Reference source 
not found., users can click the  button to preview files or datasets in the data 
viewer area. 
Ø Save: users can click the “Save” button to save the current setting as a NEXUS 
*. projx file, which will take a few minutes. 
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Fig. 26 Load and Preview File/Dataset 

The Data Preview module supports several operations for data viewer, including 
keyword filter, group filter and output records to *.csv. 
 

Ø Keyword: users can filter the data on the current page with self-defined 
keywords.  
Ø Group: users can group the data on the current page according to a selected 
attribute. To group the data, users should click on an item of chart header first for 
selecting the grouping basis, then check the “Group” box to get the grouping results. 
Ø Use Filter: users can check the option to filter data according to the field 
condition. 
Ø Output Records to *.csv: users can save the current pager record or all records 

to a *.csv file by clicking the  button. 
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6 Data Query Module 
In this module, users can query data by multiple conditions and view the result in map 
and table. It includes three parts: (1) Data query filter; (2) Map and (3) Attribute table. 
 

 
Fig. 27 Main Interface of Data Query 

Under data query filter, it provides 7 filter panels (Region selection, PM2.5 
ambient/risk, O3 ambient/risk, air toxic, non-attainment areas, advance areas, 
poverty/disadvantage areas and class I areas) for users to check filters of interest. 
Besides, it provided a “Configure Data Query Filter” module for users to custom 
those filters as needed, as shown in Fig. 27. 
 

 
Fig. 28 Configure Data Query Filter Module 
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Under Map, the results that match those selected filters in Data query filter module 
will be shown in Map.  

Ø Layer: As shown in the green box in Fig. 29, users can check or uncheck each 
filter under the layer panel on the left. 
Ø Zoom and Map Control: As shown in the red box in Fig. , these options control 
zooming in/out and panning the map display, and allow users to select the map 
service.  

 
Fig. 29 Map Module of Data Query 

Under Attribute table, the results that match those selected filters in Data query filter 
module will be also listed in this table. 

Ø Filter: users can check the option to filter data according to the field condition. 
Ø Show selected record on map: users are supported to select one or more 
records to show in map 
Ø Make the window float: user can take out the “attribute table” to make it 
floating as shown in Fig. . 
Ø Output Records to *.csv: users can save the current pager record or all records 

to a *.csv file by clicking the  button. 



WA 5-03: Task 10 User’s Manual for NEXUS 1.5   EPA Contract EP-D-12-044 

UNC-EMAQ (5-03)-053.v1 26  September 30, 2020 

 
Fig. 30 Make the Attribute Table floating 

 
 


