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Abstract

The Toxic Industrial Chemical / Material Intelligence Tool (TICMINT) is a
web application that provides critical chemical and toxicological
information to users quickly and efficiently for the purpose of enacting
safe maneuvers in areas of operations. It provides an in-depth look at the
makeup, properties, and hazardous effects of nearly 400 toxic chemicals of
interest. It also provides background on the chemical makeup of a bevy of
building materials, enabling soldiers in areas of operation to determine the
toxicological risks associated with the combustion of those materials in
their environment. This document’s purpose is to demonstrate the
functionality of the TICMINT web application and provide instructional
material for those managing its content.

DISCLAIMER: The contents of this report are not to be used for advertising, publication, or promotional purposes. Ci-
tation of trade names does not constitute an official endorsement or approval of the use of such commercial products.
All product names and trademarks cited are the property of their respective owners. The findings of this report are not to
be construed as an official Department of the Army position unless so designated by other authorized documents.

DESTROY THIS REPORT WHEN NO LONGER NEEDED. DO NOT RETURN IT TO THE ORIGINATOR.
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Requirements for Use

This web application requires the use of Google Chrome, Mozilla Firefox,
or a similar modern browser in order to function properly. These browsers
can be obtained from their respective sources:

Chrome:

https://www.google.com/chrome

Firefox:

https://www.mozilla.org/en-US/exp/firefox/



https://www.google.com/chrome
https://www.mozilla.org/en-US/exp/firefox/
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1 Introduction

The Toxic Industrial Chemical / Material Intelligence Tool (TICMINT) is a
product of the Understanding the Environment as a Threat program. It is
a web application that provides toxic chemical and material information
for the purpose of supporting maneuver planning. The tool contains
chemical profiles for nearly 400 toxic chemicals of interest, along with the
geographic location of their producers and storage facilities. TICMINT also
provides a method for searching toxic building materials to discover the
potential for toxic chemical release during the combustion of those
materials. The web tool gives military planners the information they need
to enable them to determine the toxicological risks associated with the
release of a toxic industrial chemical or the combustion of a toxic
industrial material in an area of operation.

This guide provides detailed information about the functionalities and
features that are contained in the TICMINT web application, along with a
thorough description of the usage of those features.
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2 Access

A key design concern when producing the TICMINT application was ease
of access. TICMINT was constructed as a web application (as opposed to a
native desktop application) to enable access across a range of devices
without complicated or brittle installation requirements. Rather, users
may simply access the site, log in, and browse the content.

This section provides details regarding accessing the TICMINT web
application and a high-level overview of the components contained
therein.

When accessing the site at the beginning of a session, ensure a Common
Access Card (CAC) is inserted into the computer. Next, navigate to
https://ticmint.erdc.dren.mil using a modern web browser. Upon doing so, a
prompt will appear and ask for the CAC PIN. After entering their PIN, the
user will be taken to the TICMINT web application (Figure 1):

Figure 1. Toxic Industrial Chemical / Material Intelligence Tool (TICMINT) front page.

HIGHEST POSSIBLE CLASSIFICATION IS UNCLASSIFIED // FOR OFFICIAL USE ONLY
Home Search Tool Building Materials Data Impor Help & Re

A *ERDC

Toxic I"ndu’Strlanlcals/MatenaIs Intelligence
Tool

o

TIC/TIM Intelligence Tool

Use our search interface and data functions for access to an extensive collection of
toxicological data for numerous examples of toxic industrial chemicals (TICs) and
materials (TIMs) gathered by expert researchers.

e

The application has special roles for content editors, and these roles will be
automatically applied as required when users log in to the site. For
example, if a user has been assigned an editing role in the application,
then those editing permissions will be automatically applied without any
additional credentials or user input. Please refer to Section 7 of this
document for more information regarding the editing of content.
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3.1

Application Overview

TICMINT has three primary functions. These functions are Chemical
Search, Building Material Search, and Data Import. Chemical Search
enables users to search for individual chemicals based on criteria such as
industry usage, and then view in-depth details about the specified
chemical. Building Material Search functions similarly, allowing the user
to search for a particular type of construction material and identify its
chemical byproducts. The Data Import function allows site administrators
to upload new chemical and building material data to the tool, providing a
means to keep information current and maximally useful.

Throughout this section, these functions will be elaborated on, and brief
descriptions of how they work together will be provided.

Chemical Search

The Chemical Search page (https://ticmint.erdc.dren.mil/search) (Figure 2) allows
users to search for specific chemicals by name or industry type.

Figure 2. Chemical search page.

HIGHEST POSSIBLE CLASSIFICATION IS UNCLASSIFIED // FOR OFFICIAL USE ONLY

Home Search Tool Building Materials Data Import Help & References

Search using the TIC/TIM Intelligence Tool

n

Search

Industry Type Sub-Industry Type

(E)-2-Pentene
Industry Use: N/A

(Z)-2-Pentene
Industry Use: N/A

To search for chemicals, type the search term in the search field. The
chemical results will filter automatically as the user types.

For additional filtering, select an industry type and subindustry type from
the dropdowns below the search field. Choosing an option from the


https://ticmint.erdc.dren.mil/search
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industry dropdown will unlock the subindustry dropdown and
automatically filter results (Figure 3).

Figure 3. Chemical Search filter dropdowns.
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Search using the TIC/TIM Intelligence Tool

Search

o~
chloro =~
Industry Type Sub-industry Type
33: Manufacturing (products metalic) 334: Computer and Electronic Product Manufacturing
1,1,2,2-Tetrachloroethane m
Industry Use: N/A

Other Miscellan... | Computer System... | Pharmaceutical ... | Steel Product M... ISR CRRL TS [

Chloroform m

Industry Use: N/A
C |

0il and Gas Ext... | Navigational, M... | Nonmetallic Min... | Water, Sewage a... REIRSITNNCITFOTNCR cick:s showmers. |

Epichlorohydrin m

Industry Use: N/A

A

Plastics Produc... | Warehousing and... | Other Nonmetall... | Waste Treatment... EpAa Rl TG IGIT]

ftems per page: 10+ 1-30f3

To view the complete chemical information, click the green “More Info”
button. Clicking on any of the blue industry buttons within a search result
will filter the results further, using that industry.

3.2 Building Material Search

The Building Materials search page (https://ticmint.erdc.dren.mil/building-materials)
allows users to search for specific building materials by name and see a list
of what chemicals are contained within those building materials

(Figure 4).
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Figure 4. Building Material search page.
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Search Building Materials

Building Material

Carbon monoxide from Extruded polystyrene

Other Names: Flue gas, monoxide, carbonous oxide, and carbon (I1) oxide

Odor: No

Source: Materials containing carbon, incomplete cobustion of any organic material
Symptoms: Headache, nausea, vomiting, dizziness, fatigue, and weakness feeling.

Hydrogen cyanide from Extruded polystyrene m

Other Names: Prussic acid, hydrocyanic acid, and formonitrile

Odor: Bitter almond

Source: Produts composed of carbon and nitrogen, polyurethane, polyamides, acrylics, waol.

Symptoms: Exposure to lower concentrations of hydrogen cyanide may produce eye irritation, headache, confusion,
nausea, and vomiting followed in some cases by coma and death

To search for building materials, type or select the name of a building
material from the autocomplete field above the search results. To view the
complete chemical information, click the green “More Info” button.
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4.1

Chemicals

The chemical data housed in TICMINT provide users with vast insight into
the physical and toxicological properties of particular compounds that may
be encountered in the field. At a quick glance, users of the tool can broadly
understand the impacts of interacting with these substances and know
how to mitigate the risks.

This section provides an overview of the chemical detail pages, the
information they house, and how to read the values stored therein.

Chemical Information Overview

The chemical information page displays details and characteristics
pertaining to a specific chemical (Figure 5). The user is presented with a
wide variety of details ranging from production locations to toxicological
impacts and more. The page is divided into sections, details of which
follow.
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Figure 5. Chemical information page.

HIGHEST POSSIBLE CLASSIFICATION IS UNCLASSIFIED // FOR OFFICIAL USE ONLY

1.1,2,2-
= YL Tetrachloroethane G
cl Industry Use: N/A °
- o

SOUTH oceA
AMERICA

Leaflet | @ CpenStreethap contributors

Properties
CAS Number: = Edit  79-34-5

Industries:  Edit Manufaeturing (products non-metallic)

Petrochemical Manufacturing l§ Synthetic Dye and Pigment Manufacturing
Synthetic Dye and Pigment Manufacturing

Industrial Gas Manufacturing
Other Chemical Product and Preparation Manufacturing

+34 more industries

Building Materials:  Edit N/A

Physical Properties

Chemical Physical States Color Odor Chemical Storage States  Melting Point  Boiling Point Vapor Density Water Solubility
Liquid nfa nfa nfa -41.1889°C 1457380 57925 dimensionless  0.0180422 mol/L
NFPA Properties
Health Flammability Reactivity Special
3 n/a n/a n/a

Tox Properties

8 hour Air MEGs (mg/ma3) 1 hour Air MEGs (mg/m3) 10 minute Air MEGS (mg/m3)
Negligible  Marginal Critical Negligible ~ Marginal Critical Negligible  Marginal Critical
n/a nfa n/a n/a n/a nfa nfa n/a nfa
Add producer

4.2 Chemical Production Locations

For chemicals that feature this data, locations of known producers will be
displayed on a map at the top of the chemical detail page (Figure 6). This
information is further detailed in the chemical producers table (discussed

in Section 4.5). Hovering over the pin will also display the name of the
chemical producer.
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Figure 6. Chemical production locations.
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Search Tool Building Materials Data Import Help & References

Industry Use: N/A

. \H\ %(gt’r%ighloroethane C c

Edit

Leafiet | © OpenStreatMap contributors

4.3 Chemical Industries and Building Materials

This section displays the chemical’s Chemical Abstracts Service (CAS)
number along with a list of all known industries that leverage it (Figure 7).
Clicking on a blue industry badge will then perform a search for other
chemicals that also fit this criterion. Clicking the “more industries” text
below the badges will display any additional industries (if applicable).

It is important to note that the blue industry badges listed are at a
subindustry level. Some chemicals may have hundreds of associated
industries.

Figure 7. Chemical industries and building materials.

Properties
CAS Number:  edit 74-90-8

[l WS (ISSN TR Manufacturing (products metalic) l Primary Metal Manufacturing

Alumina and Aluminum Production and Processing fll Machinery Manufacturing il Industrial Machinery Manufacturing

Building Materials:  Edit

Building materials (represented by orange badges) show what materials
are known to contain the specified chemical. Clicking on an orange badge
will perform a search for other chemicals that also fit this criterion.
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4.4 Chemical Physical, National Fire Protection Agency (NFPA), and
Toxicological Properties

This section displays information pertaining to the chemical’s physical
characteristics (storage state, melting/boiling point, water solubility, etc.),
as well as Military Exposure Guidelines (MEGs), which indicate how long
humans can withstand exposure to the chemical at varying levels (Figure
8).

Figure 8. Physical, National Fire Protection Agency (NFPA), and toxicological property tables.
Physical Properties
Chemical Physical States Color Odor Chemical Storage States  Melting Point  Boiling Point Vapor Density Water Solubility
Liquid n/a n/a nia -47.1889 “C 145738 % 57925 dimensionless  0.0180422 mol/L
NFPA Properties
Health Flammability Reactivity Special

3 n/a n/a n/a

Tox Properties

8 hour Air MEGs (mg/m3) 1 hour Air MEGs (mg/m3) 10 minute Air MEGs (mg/m3)
Negligible Marginal Critical Negligible Marginal Critical Negligible Marginal Critical
n/a n/a nfa n/a n/a nfa n/a n/a nfa

4.5 Chemical Producers

The Chemical Producers table (Figure 9) shows the entities that produce
this chemical and where they are located. These locations are listed as
georeferences, which are used to populate the map at the top of the page.

Figure 9. Chemical Producers table.

Producers

Name Countries Georeferences
Chemlyte Solutions - [Prodi Contract
emlyte Solutions - [Producer/ Contract CHINA (30.30814,120.08974)
Manufacturer/Distributor]
Simagchem Corporation CHINA (24.473034,118.109487)
Nord UK Limited (f lly Melrob-
ordmann UK Limited (formally Melrol UNITED KINGDOM (53.172342,-2.220558)
Eurolabs) - [Distributer]
Avantor Performance Materials, Inc. UNITED STATES (40.5548128172496,-75.4169168952252)

Harrell Industries, Inc. UNITED STATES (34.9510230803709,-80.9694439579515)
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4.6 Additional Properties

The Additional Properties table displays additional details that augment
the informational tables displayed in previous figures (Figure 10).

Figure 10. Additional Properties table.

Additional Properties

Atmospheric Oh Rate Constant: 0

Density: 1.5953 g/em?®

Flash Point: 45.601 °C

Heat Of Combustion: -834.64 kJ/moal
Henrys Law Constant: 0.000367 atm m*/meol

Itf 40 Data Hazard Probability: Seldom

4.7 Related Chemicals

The Related Chemicals section provides links to chemicals that were also
displayed on the Chemical Search page (if the user arrived here after
performing a search) (Figure 11).

Note: If the user navigates directly to a chemical without going through
the searching process, this section will be empty.

Figure 11. Related Chemicals section.

Related Chemicals ©
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5.1

Editing Content (for Administrators)

The data import functionality of TICMINT enables administrators to keep
the site’s content up to date and expand the utility of the tool through
continued extension of the database.

This section will cover how to upload and edit chemical and building
material information.

Importing Data

The Import New Data page (https://ticmint.erdc.dren.mil/data-import) allows for
direct bulk import of chemical data via Excel files (Figure 12). To upload,
simply drag the file into the designated area on screen, or click the
“Browse for file” button.

Figure 12. Data import page.

HIGHEST POSSIBLE CLASSIFICATION IS UNCLASSIFIED // FOR OFFICIAL USE ONLY

ool Building Materials Data Import Help & References

Import New Data

Use the file upload feature below to automate importing new chemical data. You can download a template for the Excel file here.

You can find an example here

Edit Columns Field v

L

Drag and drop file here

or

Browse for file

Once the file has been uploaded, click the “Submit” button (Figure 13). The
file will be parsed and the data saved to the database.


https://ticmint.erdc.dren.mil/data-import
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5.2

Figure 13. Submit Excel file.

or

Browse for file

Template.xlsx m

The page also includes two Excel files administrators can download. One is
a clean template used to modify, upload, and submit (Figure 14). The other
is a sample of how the Excel file should be formatted.

Figure 14. File upload sample.

Fd

D Example - ) Sheet oy

&+ Share A

- inser .
- % Calibri (Body) ~|[11 | A~ Av Wrap Text 5 L z Q = [‘}
5 Delete h
Paste ez uls Al N ¢ c Format  Cel = . Sot4 Find&  Create and Sh:
2 - B Formats @ Fier  Select ‘Adobe PDF
Open recovered workbooks? Your recent changes were saved. Do you want to continue working where you left off? 2 No
N2 X i
A s c o € [ 5 i
1 NAME cas i a_avg | Boiling Point_q_avg| Density q_avg | Dissociati a_avg | Flash Point_g_avg qavg| q_avg | Kovats Rete:
2 [Chiorosceta Taehyde 107200 31612 87.06667111 119 8782222222
3 [acetaldehyde 75070 1S8E11 2051367863 0783 6785 3874092593 ‘116879 00000657
4 acetor 67641 219613 56.00620278 07845 20 1801044448 0000035
5 amm; 7664417 3328332778 000069 925 132 3828
o
7
8
Editing Data

Chemical data can be edited directly on the chemical detail pages. If the
user has sufficient privileges, an “Edit” button (denoted with either the
text “edit” or a pencil icon) will be displayed next to all editable fields

(Figure 15).

To change the values, simply click the edit button and a form will be
opened. Once the changes are made, click “Save,” and the changes will be

committed and the page reloaded.
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Figure 15. Example of editing the chemical building materials list.

Properties
CAS Number:  Edit  106-98-9

(IlelVE (TSR "I i anufacturing (products non-metallic) [l Chemical Manufacturing

Resin, Synthetic Rubber, and Artificial and Synthetic Fibers and Filaments Manufacturing

Resin and Synthetic Rubber Manufacturing [ Synthetic Rubber Manufacturing

Building Materials:  Edit i ii

Physical Properties

Building Material
Extruded polystyrene

Extruded polys.. B

Building Material *
Extruded polystyrene

4 [qaustries: | Edit Manuracturing (products non-metallic) | Che

Resin, Synthetic Rubber, and Artificial and Synthetic Fibers and Filam¢

Resin and Synthetic Rubber Manufacturing § Synthetic Rubber Man
Building Materials:  Edit Extruded polystyrene

Physical Prope

Chemical Physical States Color Odor Chemical Storage States M
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6.1

6.2

Additional Content

This section covers additional content on the site that is not directly tied to
the chemical database.

Site Map

The site map displays a list of all locations contained within the website
(Figure 16). It can be found by following the link in the footer.

Figure 16. Site map.

HIGHEST POSSIBLE CLASSIFICATION IS UNCLASSIFIED // FOR OFFICIAL USE ONLY

Home Search Tool Building Materials Data Import

Site Map

Home Page

Search Page

Site Map Information Quality Privacy & Security Contac

&#ERDC

~

Help & References

The Help & References page provides access to additional resources such
as the user’s guide and application programming interface documentation
(Figure 17). It can be found by following the link in the header.
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Home

Figure 17. Help & References page.

HIGHEST POSSIBLE CLASSIFICATION IS UNCLASSIFIED // FOR OFFICIAL USE ONLY

1 Tool Building Materials Data Import

-
- W&References

Users' Guide

Click the icon to open the TIC/MINT Users' Guide (PDF)

API Help

Use the URL below to retrieve chemicals by their CAS number via our API. The example shown will retrieve Chlorine.

Via Web Browser

https://ticmint.erdc.dren.mil/api/chemicalcas/7782-50-5

Via Command Line

curl https://ticmint.erdc.dren.mil/api/chemicalcas/7782-50-5

6.3 Contact Page

More Questions?

Head over to the contact page .

The Contact Us page provides a form for users to submit questions to the
TICMINT team (Figure 18). It can be found by following the link in the

footer.

Figure 18. Contact Us page.

HIGHEST POSSIBLE CLASSIFICATION IS UNCLASSIFIED // FOR OFFICIAL USE ONLY

Search Tool Building Materials Data Import Help

"\Contact Us

Have Questions or Need Information?
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7.1

7.2

Troubleshooting and Frequently Asked
Questions

This section covers troubleshooting advice for the application as well as
some frequently asked questions.

Question: How do | obtain permissions to edit data?
Currently you will need to be manually added to the user list.

Question: | don’t have edit access, and | know | am on the user
list. What is wrong?

There is a good chance this is due to caching (e.g., arriving at the site
without a certificate available, and the web browser is caching that). To
remedy this, clear your browser cache and restart the browser.



ERDC/ITL SR-23-3

17

Abbreviations

API
CAC
CAS
MEG
NFPA

TICMINT

Application Programming Interface
Common Access Card

Chemical Abstracts Service
Military Exposure Guidelines
National Fire Protection Agency

Toxic Industrial Chemical / Material Intelligence Tool
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