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Getting Started In LeachXS Pro

Welcome to LeachXS Pro. This manual helps you in using LeachXS. If you already have entered your
license details and LeachXS has started successfully, go to “The Main Screen” on page 2. If you have
trouble with your license read the section below.

Your license

The welcome screen is displayed right after LeachXS is started and will remain visible until your license is
validated. Normally, it displays the software version number and release date, and the name of the
licensed user.

When started for the first time, LeachXS will prompt you to provide your license data you received along
with your version of LeachXS. Supply the name of the licensed user or company and the accompanying
license key. Be sure that your system has working Internet connection, because LeachXS will verify your
license by querying a central license host.

Depending on the configuration of your firewall and the settings of the Internet options in the
configuration panel of your system, LeachXS may ask you to supply the name of the proxy server and the
proxy address. Usually, your system administrator will be able to supply this information.

License verification

Because you have a license for a limited number of copies and a limited amount of time, LeachXS will try
to verify your license every time you start it. However, this doesn't mean that you need to have an
Internet connection available all the time. If you don't have an active connection when you start
LeachXs, it will skip the verification stage if the last time a successful validation has been taken place is
less than 15 days ago. Only if the last successful validation was more than 15 days ago and there is still
no Internet connection available, LeachXS will refuse to continue.

Verification steps
During the verification stage, LeachXS will check if your license is valid. Your license is valid if:

1. The number of installed copies of the license does not exceed the number of licenses you have.
2. The expiration date of your license has not been exceeded.

Note that a single license will allow you to install LeachXS on at most two different systems.

Obtaining verification information

After the installation of LeachXS a separate entry is created in the LeachXS programs section in your
start menu: . You can use this validation program to:
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e Inspect details of the verification procedure. A popup window will appear with the requests to and

answers from the central license host.

e Force validation. This is useful when you are about to use your computer for a while without having
an Internet connection. After a successful validation procedure, it is guaranteed that you can use
LeachXS for 15 days before a next validation procedure is mandatory.

Note that this is the only way to guarantee a 15-day usage: the normal LeachXS program doesn't verify
your license if the last verification has been less than 3 days ago, thus speeding up the startup process.

The Main Screen

The main screen (see screen capture below) is the entry point into LeachXS. This is the primary

navigation screen that contains the roll-up menu for accessing the major operations in the software. The
top menu bar contains tabs for database management, exporting data for reports, tools for changing the
look and feel of data output and import “cases” from other LeachXS users. See the section “LeachXS

Cases and Case Management” on page 100 in the guide for more details on cases.

LeachXS Pro™

&

el E1 |

[ Daf ls @ Hep

{ |3 ...\Development CBP database Feb_2012 updated.mdb, Select other
database...

Database

Material
references
Verification

Assistance

VANDERBILT UNIVERSITY

; o ru,".

\e,

A ro

DHL

~
/ pare, and Display L ing Data
/ Acid/Base Neutralization Capacity
\ Import or Add New Data RO” up Menu

N

Classic LeachXS Modeli|

S~

-

Advanced Modeling

In the screen capture above, note that the database tab is selected and the current database,
, is indicated in the upper left corner of the screen. This database
is one of two default databases in LeachXS v2.0.0. An alternative default database is the
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The main screen roll-up menu comprises the primary navigation menu in LeachXS with the following
possible selections:

Returns the user to the main screen as shown above.

Used to compare leaching data between replicates of a single material or different materials.

Used to calculate acid/base titrations and project final pH based on the test data obtained from
pH dependence testing.

Used to import new material data (e.g., total contents, leaching test results) into an existing or
user created database.

Used to access chemical speciation and pH-dependent prediction modeling.

Used to access more complex multi-phenomena models.

The majority of this guide will follow the main navigation roll-up menu for v2.0.0 of LeachXS Pro.

Switching Databases in LeachXS

Switching databases in LeachXS can be accomplished only from the main screen by selecting the
Database tab in the top menu bar. The current database is show on the left side of the menu ribbon
(e.g., see the red circle showing the database in this example). To
switch to an alternative database (e.g., the ), click the

icon and navigate to the new database using the pop-up browser window.
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< 14 C:\...\DATABASES\USEPA CCRs 12-2009 rev 1.mdp) Select other | Material

database... | references
\ Database Verification

Assistance

| 9 VANDERBILT UNIVERSITY Dl"&

Analyze, Compare, and Display Leaching Data
Acid/Base Neutralization Capacity
Import or Add New Data
Classic LeachXS Modeling
Advanced Modeling

The default LeachXS databases are stored in a DATABASES folder within the LeachXS User Object folder.
User-created databases can be stored anywhere on the computer. The location of the default databases
folder on the computer is:

My Documents\LeachXS User Objects\DATABASES

The graphical example below shows the procedure for selection of the

Development CBP database Sept_2013 database. From the pop-up browser window, the target
database is highlighted by clicking on the name of the database in the proper folder and opened by
clicking the Open button at the bottom of the browser window.

-

XS Select a LeachXS database =28
—

OU [ Libraries » Documents » My Documents » LeachXS User Objects » DATABASES ~ [ 44| Search DATABASES 2| #1 Select the
Organize »  New folder =~ 0 ® e dEiEbRse
3¢ Favorites Documents library

I Desktop DATABASES

ll Downloads Mame - o ) S Size

"5l Recent Places B «, ”

|Z] Development CBP database Sept 2013mdb  ©  21-11-20131537  Microsoft Access Database 5,460 KB #2 Click “Open

3 Libraries 2] Empty.mdb 21-11-201315:37 Microsoft Access Database 1,600 KB Button

@ T s @ USEPA CCRs 12-2009 rev1.mdb 21-11-201315:36 Microsoft Access Database 9,184 KB

o Music

[ Pictures

i Videos
8 Comnuter k2

File name: Development CEP database Sept 2013.mdb + |MsAccess atabase ("m¢ +

This action will make Development CBP database Sept_2013 the current database in LeachXS.
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LeachXS maintains a history of databases you use. You can select a previously used database by clicking
on the top left LeachXS logo.

‘ Note that a list of objects that are previously used appears in many dialogs of LeachXS.

Getting Data In and Out of LeachXS

The default databases in LeachXS contain leaching test and material property data collected from a
broad range of studies and projects. The user can compare their own data to selected data within these
default databases by importing their data into the database. Microsoft Excel® workbooks used as the
basis for uploading data into LeachXS are provided in the form of Microsoft Excel® templates for each of
the leaching tests in the Leaching Environmental Assessment Framework (e.g., EPA Methods 1313
through 1316). Comparison graphs and numerical data prepared in LeachXS may be exported to
Microsoft Excel® workbooks. In addition, LeachXS Pro has the capability to allow users to share “cases”
with another user.

Naming Conventions in LeachXS

The material name is specified in the Microsoft Excel® data template prior to loading data into LeachXS.
When loaded into the software, a parenthetic extension is added to each test replicate indicating the
type of data, the material replicate, and the test replicate. Replicate tests are stored as separate
“materials” within the database distinguished by the test replicate identifier in the extension. The
extension includes a letter (i.e., “P” for pH-dependent data, “C” for percolation column data, “B” for
batch L/S dependent data, and “M” for mass transport data) followed by two numbers. The first number
indicates the replication of the solid material sampling (e.g., “1” for the 1* sampling, etc.) while the
second number indicates the replication of the test method (e.g., “2” for the 2™ test replicate, etc.).

Global window layout

Many editors and windows in LeachXS have a common layout.
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Application Quick Access Ribbon menu with
logo Toolbar ribbon bar
| ‘ins‘ s Constituent Compa‘ fofa Granular Material == g
e

lJ Case Manager [ values below DTL

o 1T HR

Open... Create  Save Save
As...

@ Help

Load Case Save Case

Granular Constituents Comparison

Follow the steps below to select materials and constituents to analyze and graph leaching data

Step 1: Select pH Dependent Data
Skip this step to exclude pH dependent data

Step 2: Select Percolation L/S Data Step 3: Select Constituents

Skip this step to exclude percolation and LS
data

Pick the constituents that are the subject of
‘your comparison

Concrete VCO (vaults, CBP) (P,1,1) Concrate VCO (vaults, CBP) (C,1,1) Ba Select...
Ca
[[] Include own pH Graphing Options s
R B Show LS <-> Release {mg/kg)
Display Units Show LS <-> Concentration
Show pH <-= Leaching in mafkg

¥] Show LS <-> pH
Show pH <-= Leaching in ma/L ow LfS <> p

© Linear /S axis @ Logarithmic L/S axis

Composition and Availability Step 4: Graph and Export Data

[F] Show total composition, if available
[[] Show availability, if available

Curve Fitting and Weights

[[] Show fitted E valuas
[ Show fitted exponentizl model

Click View Graph to generate graphs and
export data based on your selections above.

View Graph >

Database

Usage... Weights [None -

ﬁ Case: Concrete VCO (vaults,CBP)

e

Changed indicator

Current case

Application logo

If you click on the , @ small window will pop up with two panes. The left pane contains
functions for copying the window or the entire screen to the clipboard or printer and for closing the
window. The right pane contains the most recently used cases (see “LeachXS Cases and Case
Management” on page 100 for an explanation of what a case is). If you click on a case it will be opened

in the editor or window.

Quick Access Toolbar

The is expanded if you click on it. It contains the same functions as the left pane of
the . In addition, there are functions to manipulate the position and behavior of the
ribbon bar. Many editors have two small icons to save or cancel edit operations:

Pressing the green icon will save your changes and close the editor. The red icon cancels all edit
operations before closing.

| JJ Case Manac
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Note that you can add your own buttons to this toolbar: right-click any button on the ribbon bar and select

Ribbon menu with ribbon bar

The ribbon menu contains most functions that are available in a window or editor. Related functions are
grouped together in ribbon tabs and within a tab, organized in tab groups. Many editors have a tab
for saving cases and loading previously saved ones.

Changed indicator

This small icon shows up if you have made any changes in the data that is presented.

Current case

This part of the window displays the current case you are working on.

Database

If you keep your mouse steady on this icon, a small window pops up with information on the database
that is currently selected in LeachXS.
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Analyze, Compare and Display Leaching Data

Data visualization, comparison and reporting are conducted by selecting

The

. The following menu screen results:

@9 s LeachXS Pro™ =] E] -

= |J Database | yExport i Tools @ Help

Current database: "~ v
{J ...\Development CBP database Feb_2012 updated.mdb Select other  Materil
database references
Database Verification

» Welcome

Analyze, Compare, and Display Leaching Data

Compare Materials for Selected Constituents
Granular Materials (pH and L/S dependence)

Monolithic Materials (pH and time dependence

Compare Constituents from a Selected Material
Granular Materials (pH and L/S dependence’
Monolithic Materials (pH and time dependence

Field Monitoring Data

View Time Series, Full- and Pilot-Scale

Statistics and Quality Control

Assistance

Develop Reference Data Sets and Statistics
Compare Materials to Statistics of a Reference Data Set
Quality Control for Leaching Evaluation of Materials and Products

Acid/Base Neutralization Capacity
Import or Add New Data

Classic LeachXS Modeling
Advanced Modeling

menu screen provides options for:

View and analyze the results of leaching tests for a single constituent for one or more materials
or material replicates. Links provide access to windows for
and

View and analyze the results of leaching tests for multiple constituents in a single material or
material replicate. Links provide access to windows for
and

Compare field data as time series or scale-up series from field measurements.
This section is not described in this version of the guide.

Analysis of material sets relative to statistical representations and quality control objectives.
This section is not described in this version of the guide.
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Displaying the Results of Leaching Data

The operation for comparing leaching test results is similar for both granular and monolithic materials.
Therefore, the procedure for displaying leaching data will be shown through an example of comparing
results for granular materials. To compare leaching test results for one or more granular materials,
select link under the

title.

(é.‘:“ B LeachXS Pro™ e B

= |J Database | $Export i Tools @ Hep

Current database: v \/
{3 ...\Development CBP database Feb_2012 updated.mdb Select other ~ Materil
database... | references
Database Verification

H Welcome

Analyze, Compare, and Display Leaching Data

Compare Materials for Selected Constituents
Granular Materials (pH and L/S dependence;

Monolithic Materials (pH and time dependence)

Select to display
leaching data

Compare Constituents from a Selected Material
Granular Materials (pH and L/S dependence)

Monolithic Materials (pH and time dependence

Field Monitoring Data

View Time Series, Full- and Pilot-Scale

Statistics and Quality Control

Assistance

Develop Reference Data Sets and Statistics
Compare Materials to Statistics of a Reference Data Set
Quality Control for Leaching Evaluation of Materials and Products

Acid/Base Neutralization Capacity
Import or Add New Data

Classic LeachX5 Modeling
Advanced Modeling

The following window is displayed.
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Granular Material Comparisons

r_‘. XS -
LLW | )l case Manager |

Granular Materials Comparison

Follow the steps below to select materizls and constituents to analyze and graph leaching data

Graphs Layout @ Help

) values below DTL

Step 1: Select pH Dependent Data

Skip this step to exclude pH dependent data

Delete

Step 2: Select Percolation L/S Data

Skip this step to exclude percolation and LS

data
Select...

Delete

Clear Clear

Add overall polynomial fit curve Graphing Options
Show LS =-> Release (ma/kg)
Show L/S <-= Concentration (mg/L}
Show LjS <-= pH

Include percolated materials in graph
Display Units

Show pH <-=> Leaching in ma/kg

Show pH <-= Leaching in ma/L

Composition and Availability

P Show fitted E values
Show total compaosition, if available

Show fitted exponential model values
Show availabilty, if avalable

Usage... None
Material Line Scheme Material Line Scheme
<Default> <Default>
[ pefauk | [ edt. | [ select.. | || [ pefauk | [ Edic. | [ select. |

Step 3: Select Constituent

Pick the constituent that is the subject of your

comparison

Clear

Usa pH Dependent regulatory thresholds

7.00

10.00

Select...

Include own pH
[F1 show indicatar lines

Select...

Step 4: Graph and Export Data

data for more than one contituent at a time.

View Graph >

Click View Graph to generate graphs and export data based on your selections above. Click Bulk Export to generate an Excel workbook with graphs and

Bulk Export >

<unnamed case>

I

The
The process for displaying data includes:

window is divided into four zones with stepwise guidance for each zone.

Select data to be displayed as a function of pH and options for displaying the data (if
comparison of pH-dependence is not desired, this step may be skipped)

Select data to be displayed as a function of L/S and options for displaying the data (if
comparison of L/S dependent data is not desired, this step may be skipped)

Select a constituent to be compared (mandatory)

View or Export the selected data.

Selecting Data from the Database

The example below will illustrate the process of selecting datasets from the current database for

comparison, although the process is the similar for selecting percolation or L/S data. Begin the process

of selecting pH dependent data by clicking on the
window.

button in the

zone of the

10
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The

Granular Material Comparisons.

o
L‘—" |J Case Manager |t

Granular Materials Comparison

Graphs Layout

(=] Values below DTL @) He

Follow the steps below o select materials and constituents to analyze and araph leaching data

Step 1: Select pH Dependent Data

Skip this step to exclude pH dependent data

Step 2: Select Percolation L/S Data

Skip this step to exclude percolation and L/S
data

(

Add overal polynomial fit curve

Include percolated materials in graph
Display Units

Show pH <-> Leaching in ma/kg

Show pH <-> Leaching in mg/L

Composition and Availability
Show total composttion, i avaiable
Show availabiliy, if avaiable

select...

Graphing Options
Show L/S <-> Release (ma/ka)
show L/S <-> Concentration (mg/L)
Show L/S <> pH

Curve Fitting and Weights
Show fitted E values
Show fitted exponential model valies

Step 3: Select Constituent

Pick the constituent that is the subject of your
comparison

Clear

Use pH Dependent requlatory thresholds
Regulatory Thresholds

Select...

Usage... Hone
Include own pH
Material Line Scheme Material Line Scheme [C] show indicator lines
‘ <Defauft> ‘ <Defaule> Indicator Lines Definition
[ pefaur | [ Edr.. | [ seker. | [ pefauk | [ Edt.. | | sekct. ] [ ndicator ines Selact

Step 4: Graph and Export Data

data for more than one contituent at a time.

Click View Graph to generate graphs and export data based on your selections above. Click Buk Export to generate an Excel workbook with graphs and

View Graph > Bulk Export
<unnamed cse> [T
will show up:
—— = B
31 @ )= Sample Selector Ll_uj
L_] Sample Manager -, Samples ‘W= Filtering @) Help
A Sl
Clear || Expand Colapse Show/Hide
All All
Edit Group Sample Information
Available Samples Selected Samples (4)
All Available | Often Used | Favorites MHame ‘
Name = Test Type Test Subtype e C[4 items] “~

[ Blast Furnace Slag BFS (CEF) (F,1,2)
[T] coal Fiy Ash FAF (CBF) (C,1,1)

[T coal Fly Ash FAF (CBP) (C,1,2)

[F1 Coal Fly Ash FAF (CBP) (C,1,3)

[T] coal Fiy Ash FAF (CBP) (P,1,1)

[F] Coal Fly Ash FAF (CBF) (P,1,2)

[ Concrete ¥CO (vaults, CBF) {C,1,1)
[C] Concrete vCO (vaults, CBP) (C,1,2)
Concrete VCO {vaults, CBF) (P,1,1)
Concrete VCO (vaults, CBP) (P,1,2)
[7] concrete VCT (vaults, CBP) (C,1,1)
[F] Concrete VCT (vaults, CBF) (C,1,2)
Concrete VCT (vaults, CBP) (P, 1,1)
Concrete VCT (vaults, CBP) (P,1,2)
[T Mortar BGM rev1 (tank grout, CBF) (C,1,1)

pH Dependence  US-EPA Method 1313

Percolation US-EPA Method 1314
Percolation US-EPA Method 1314
Percolation US-EPA Method 1314

pH Dependence  US-EPA Method 1313
pH Dependence  US-EPA Method 1313
US-EPA Method 1314
US-EPA Method 1314
pH Dependence  US-EPA Method 1313
pH Dependence  US-EPA Method 1313
US-EPA Method 1314
US-EPA Method 1314
pH Dependence  US-EPA Method 1313
pH Dependence  US-EPA Method 1313
USEPA Method 1314

Percolation
Percolation

Percolation
Percolation

Percolation

4| m

Concrete VCO (vaults, CBF) (P,1,1)
Concrete VCO (vaults, CBP) (P, 1,2)
Concrete VCT {vaults, CEF) (P, 1,1)
Concrete VCT (vaults, CBP) (P,1,2)

.|

h

For a complete description of the

, see chapter “The Sample Selector” on page 121.

Select the same samples as shown in the screenshot above:

Cement VCO (vaults, CBP) (P, 1, 1)
Cement VCO (vaults, CBP) (P, 1, 2)

Cement VCT (vaults, CBP) (P, 1, 1)
Cement VCT (vaults, CBP) (P, 1, 2)

Be sure to select the pH Dependence tests of these materials.

11
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Leave the Sample Selector by pressing the small green button in the top left corner. The samples will
list in the

show up in the

Displaying

Granuler Material Comparisons

r,w K& b
LL“’ |J Case Manager |-

Granular Materials Comparison

Graphs Layout

3 Values below DTL @ Help

Follow the steps below to select materals and consttuents to analyze and graph leaching dats

Step 1: Select pH Dependent Data

Step 2: Select Percolation L/S Data

Skip this step to exclude percolation and L/S
data

Skip this step to excude pH dependent data
Concrete VCO (vautts, CBP) | [ select...
Concrete VCO (vaults, CBP) |

Concrete VCT (vaults, CBP) (| | Delete
Concrete VCT (vautts, CBP) |

Own pH...

C —— »

[7] Add overal polynomial it curve
Include percolated materals in graph

Display Units

Show pH <-> Leaching in mg/kg

Show pH <> Leaching in mg/L

Composition and Availability
[E] Show total composttion, if avaiable
[E] Show avaiabilty,  available

Graphing Options
Show L/S <-> Release (ma/kg)
Show L/S <-> Concentration (ma/L)
show L/S <-> pH

Curve Fitting and Weights
Show fitted E values
Show fitted exponential model values

Step 3: Select Constituent

Pick the constituent that is the subject of your

Step 4a: Graph

Click View Graph to

comparison generate graphs
and export data
based on your
selections.
Clear
Use pH Dependent reguiatory thresholds
Regulatory Thresholds (=T CED
Step 4b: Export
H 7.00 Click Bukk Export to
generate an Excel
H 10.00 workbook with
graphs and data for
Hi 0 more than one

contituent at a
time.

Usage... None
[T Include own pH
Material Line Scheme Material Line Scheme [C] show indicator lines
[ <Default> ‘ <Default> Indicator Lines Definition
[ vefoutt | [ Edt.. | [seect. ] | [[oefouk | [ Edk. | [selec. ] ||| ndicator ines Select...

|2 <unnamed case>

Selected Data

After selecting the data sets for comparison, the
date sets in the appropriate windows. The example below includes selected data for both pH dependent
and percolation column data (selected through a similar series of steps initiated by clicking on the

button

in the zone).

screen will show the

Granular Material Comparisons

8- .

Granular Materials Comparison

|1l Case Manager

Graphs Layout =1 Values below DTL

Follow the steps below to select materials and constituents to analyze and graph leaching data

@ Help

Step 1: Select pH Dependent Data

Skip this step to exclude pH dependent data

Step 2: Select Percolation L/S Data

Skip this step to exclude percolation and L/S
data

Concrete VCO (vaults, CBP) |
Concrete VCO (vaults, CBP) |
Concrete VCT (vaults, CBP) (|
Concrete VCT (vaults, CBP) (|

Select...

Delete

Own pH...

[l —— v

Concrete VCO (vaults, CBP) |
Concrete VCO (vaults, CBP) |
Concrete VCT (vaults, CBP) ||
Concrete VCT (vaults, CBP) (|

Select....

Delete

() —— v

[F] Add overall polynomial fit curve

[C] Include percolated materials in graph
Display Units

Show pH <-> Leaching in ma/kg
Show pH <-> Leaching in mg/L

Composition and Availability
[F] Show total composition, if available
[F] Show availbilty, if available

Graphing Options

Show L/S <-> Release (ma/ka)
Show L/S <-> Concentration {mag/L}
[E] show LfS <-> pH

Curve Fitting and Weights
[£] show fitted E values
[£] show fitted exponential model values

Step 3: Select Constituent

Pick the constituent that is the subject of your
comparison

Sel

Clear

Use pH Dependent regulatory thresholds
Regulatory Thresholds

Select...

[E] Include own pH
Material Line Scheme Material Line Scheme [ show indicator fines
‘ <Default> | <Defautt> Indicator Lines Definition
[ vefar | [ Edt.. | [ sekct.. | || [ pefuk | [ Edt.. | [ select.. ] || dicator ines:

Step 4a: Graph

Click View Graph to
generate graphs
and export data
based on your
selections.

View Graph

Step 4b: Export

Click Bulkk Export to
generate an Excel
workbook with
graphs and data for
more than one
contituent at a

time.

\# <unnamed case>

[T

If desired, modify the graphs to be displayed by marking the check boxes on the

and the

under

under

. Multiple graphs may be shown at one time. Data plotted

12



LeachXS CBP Version 2.0 User’s Guide (rev. 0)

as a function of pH may be displayed as concentration in units of mg/L or as mass release in units of

mg/kg. For L/S dependent data, the eluate pH, concentration, or release may be plotted as a function of

L/S.

r

L] Case Manager |_

Granular Material Comparisons

Granular Materials Comparison

Graphs Layout

Values below DTL @ Help

Follow the steps below to select materials and constituents to analyze and graph leaching data

Step 1: Select pH Dependent Data

Skip this step to exclude pH dependent data

Step 2: Select Percolation L/S Data

Skip this step to exclude percolstion and L/S
data

Concrete VCO (vaults, CBP) || | select...

Concrete VCO (vaults, CBP) |
Concrete VCT (vaults, CBP) ||
Concrete VCT (vaults, CBP) (|

Own pH...

< n r

Concrete VCO (vaults, CBP) | | Select...

Concrete VCO (vaults, CBP) |
Concrete VCT (vaults, CBP) (
Concrete VCT (vaults, CBP) |

Delete

[] Add overall polynomial fit curve
[F] Include percolated materials in graph

Play Units
Show pH <-> Leaching in mg/kg

Show pH <-> Leaching in ma/L

Composition and Availability
[F] Show total composition, if available
[] Show availability, if available

Show L/S <-> Release (mag/ka)
Show L/S <-»> Concentration (mg/L)
Show L/S <-> pH

Curve Fitting and Weights
[] Show fitted E values
[F] Show fitted exponential model values

Step 3: Select Constituent

Pick the constituent that is the subject of your

comparison

Clear

Use pH Dependent regulatory thresholds

Regulatory Thresholds

Select...

Usage... Weights
[F] Incdude own pH
Material Line Scheme Material Line Scheme [ show indicator lnes
‘ <Defauit> | <Defauit> Indicator Lines Definition
[ peur | [ edr.. | [ select.. | || [ pefaut | [ Edt.. | [ select. ] |[[ <toin

Step 4a: Graph

Click View Graph to
generate graphs
and export data
based on your
selections.

View Graph >

Step 4b: Export

Click Bulk Export to
generate an Excel
workbook with
araphs and data for
more than one
contituent at a

time.

# <unnamed case>

[T

In the Step 3: Select Constituent zone, select a constituent to display by clicking on the Select button.

v

Granular Material Comparisons

:Eg

L_j Case Manager |_

Granular Materials Comparison

5 Graphs Layout

=l values below DTL @ Help

Follow the steps below to select materials and constituents to analyze and graph leaching data

Step 1: Select pH Dependent Data

Skip this step to exclude pH dependent data

Step 2: Select Percolation L/S Data

Skip this step to exdude percolation and L/S
data

Concrete VCO (vaults, CBP) | &]

Concrete VCO (vaults, CBP) |
Concrete VCT (vaults, CBR) ||

Concrete VCT (vaults, CBP) (|
» own pH...

Delete

< e

Concrete VCO (vaults, CBP) | | Selact...

Concrete VCO (vaults, CBP) |
Concrete VCT (vaults, CBP) |

Concrete VCT (vaults, CBP) ( -

< T b

Delete

[F] Add overall polynomial fit curve

[F] Include percolted materials in graph
Display Units

Show pH <-> Leaching in mg/kg
Show pH <-> Leaching in mgfL

Composition and Availability
[F] Show total compasition, if available
[F] Show availability, if available

Graphing Options

Show L/S <-> Concentration (ma/L}
Show L/S <-» pH

Curve Fitting and Weights
[] Show fitted E values

[F] Show fitted exponential model values

Pick the constituent that is the subje

Show L/S <-> Release (mag/ka) Lo

Step 3: Select Constituent

comparison

Use pH Dependent regulatory thresholds

Regulatory Thresholds

Select...

[F] Include own pH
Material Line Scheme Material Line Scheme [ Show indicator lnes
‘ <Defauit> | <Default> Indicator Lines Definition
[ pefourc | [ edt.. | [ select.. | || [ peut | [ Edite | [ select. ] ||| Mo indicato

Select...

Step 4a: Graph
Click View Graph to
generate graphs

)nd export data

ased on your
selections.

View Graph =

Step 4b: Export

Click Bulk Export to
generate an Excel
workbook with
graphs and data for
more than one
contituent at a

time.

\# <unnamed case>

The Constituent Selector will show up to assist you in selecting a constituent.

13
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N
Constituent Selector @M

S22

@ selection | @ Help
%%
Delete Clear
Edit

Available Constituents Selected Constituent
Al Often Used I Favorites Mame .

MName = = Inorganic [1 item] ~

Inorganic [77 items] -~ A | _ Ca

Ag

Al

As

Au

B

Ba

Be

Bi

Br

cd

Ce

a

CNT i

Select by Typing (Press Alt-T)

[E)

For a complete description of the Constituent Selector, see chapter “The Constituent Selector” on page
128.

Select constituent Ca as in the example and hit the small green button in the top left corner.

The last step before displaying data is to click the View Graph button as indicated below.

Granular Material Comparisons

:EIQ

J‘@ :
L_] Case Manager

Granular Materials Comparison

i+ Statistics

Graphs Layout

=] values below DTL &) Help

Follow the steps below to select materials and constituents to analyze and graph leaching data

Step 1: Select pH Dependent Data

Skip this step to exclude pH dependent data

Step 2: Select Percolation L/S Data

Skip this step to exclude percolation and L/S
data

Concrete VCO (vaults, CBP) | %}

Concrete VCO (vaults, CBP) |
Concrete VCT (vaults, CBP) |

Concrete VCT (vaufts, CBP) (
Own pH...

Delete

4 m b

Concrete VCO (vaults, CBP) | | sSelect...

Concrete VCO (vaults, CBP) |
Concrete VCT (vaults, CBP) |

Concrete VCT (vaults, CBP) (

< m r

[F] Add overal polynomial fit curve

[F] Include percolated materials in graph
Display Units

Show pH <-> Leaching in mg/kg
Show pH <-> Leaching in mg/L

Composition and Availability
[F] Show total compaosition, if available
[] Show availability, if available

Graphing Options

Show L/S <-> Release (ma/ka)
how LfS <-> Concentration (mgj/L)
Show /S <-> pH

Curve Fitting and Weights
[] Show fitted E values
[] Show fitted exponential model values

Step 3: Select Constituent

Pick the constituent that is the subject of your
comparison

2

[F] Use pH Dependent regulatory thresholds

Regulatory Thresholds

<HNo thresholds selected>

Select...

[ Include own pH
Material Line Scheme Material Line Scheme [ show indicator lines
| <Default> | <Default> Indicator Lines Definition
[ Default ] [ Edit... ] [ Select... ] [ Default I [ Edit... I I Select... ] | <Mo indicator lines:

Step 4a: Graph

Click View Graph to
generate graphs
and export data
based on your
selections.

7 N
G=D)
X

\ /‘
Step 4b: Export

Click Bulk Export to
generate an Excel
workbook with
graphs and data for
more than one
contituent at a
time.

k Export >

\# <unnamed case>

[T]

The following is an example display of selected data:

14
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Lés‘ = Granular Material Comparisons - Unnamed = | (5|
A7 | ©Export | [ Ede View @ Help
— =
| 22
CEE=C
Export
Al
ToExcel | Export Layout
»
- pH dependent concentration of Ca pH dependent release of Ca Ca cancentration as functionof L/S
10000 100000 = 1000
— - ‘ 2
=3 ’&:,ﬂé{:&, =%
= = \ T 10000 \ ?
£ 1om = = N =
£ £ £
] 100 5
£ i g ['& I
E & 100 E
o 38
10 jul
z 4 1] i) 10 1z 14 2 4 B g 10 12z 14 100
PH PH
CEPICP, L)
o T (vaults, CEPYP,12)
w
5
~
L=
-E Cumulative release of Ca pH as function of LS
2 100000 12,6
M
% o000 124 | A b oty
g A
g% 1000 / = B8
2E A ax i, -
2 100 = ==
3 = 1.8
10
o1 1 10 100
Us (Lkg) e
—&— Concrete YCO (vaults, CBR)(C, L1}
—#— Cancrete WCO (waults, CBPICC, 12)
—d— Concrete WCT (vaults, CBP(C,L1)
Concret te WCT [vaults, CBR(C,1.2) . 1]
slope=1.0 Concrete YCT (vaults, CEPI(C,1.2)
This graph window is detached from the window. This means that you

can make another comparison, show its graphs and compare that window with the one above.

In order to edit the way that LeachXS formats the graphs displayed when the button is
selected, the graph format for each type of figure can be modified using the function on
the top ribbon bar.

Exporting Charts to Microsoft Excel®

When the charts displayed by the View Charts button have been edited as desired, the charts and
associated data shown may be export to Microsoft Excel® from the screen using the menu
ribbon under the tab on the top menu bar highlighted in the example below.

15



LeachXS CBP Version 2.0 User’s Guide (rev. 0)

Granular Material Comparisons - Unnamed = | B |
o Edit View @ Help
2z
Export Layout
»
pH dependert concentration of Ca pH dependert release of Ca 3 concentration as function of LfS

10000

100000 1000
) et gl o] = | 3
) E==T =¥
g [ \ G 10000 \ §
< om0 e = 1\ =
H g ]
2 = 1000 5
5 § [ E
2 T 1w d
E 3
10 10 100
2 4 6 8 W 1z 14 z 4 & 8 10 1z 14 [i} 100

== Concrete YCO (vaults, CEPI(P, L
== Concrete ¥CG (vauls, CBPI(P, 12)
—_

ate WCT (vauls, CBP)(P,1,1)

Cancrete VCT (vauls, CEP)(P,12)

Concrete YCT (raults, CBP)(C,1.2)]

o
9
c
]
2
2 Cumulative release of Ca pH as Function of L/S
2 100000 126
2
3 1000 124 P =g
g s P RS
22 il Liz2
= o T Fdh—
£ 100 —_ "
d 1.8
10
01 1 10 100
s (Ukg) 01 1 10 100
L3 (Likgy
—®— Concrete YCO (waults, CBRIC, 1]
—&— Concrete WCO (wadlts, CEPIC, 12 == Concrete WCO (wadlts, CEPIC, 1]
—d— Conerete VCT (vaults, CER)(C, 1L —+— Concretz VCO Cvaults, CBPYC,12]
Cancrats VCT (vauks, CBR)(C, 1) it Concrats WCT (uaults, CEP)(C, 1,8

slope=1.0 Concrete ¥CT (vauls, CBP)(S,12]

To export an individual pane in the output window, click within the white area to highlight it and then
select . To export the all charts, select . Follow the instructions on the
resultant screen shown below.

@5 = Export Chart(s) [ 2
AELT

jorkbook | 6 Help

New... Pick.

Select
» | Workbook and Worksheet(s) To Export To
C:\Wsers\Andy Garrabrants\Desktop\LXS-GM-Test.xisx

@Granular-Ca Renam

Existing Worksheets

Rename,

Delete Al

Assistance

Use alternative material names efine.

Report materal attributes to sheet:

Export

Output data may be written to a new Microsoft Excel® workbook for the output by clicking on the

icon and designating a filename and location. Alternatively, output data can be overwritten to an
existing Microsoft Excel® workbook by clicking on the icon and navigating to an existing workbook.
An available option is the ability to rename the samples as they will appear in the Microsoft Excel® sheet
by marking the check box next to and designating new names for the
data sets in the pop-up window (see example below). Sample properties for the output materials can be
included in a separate worksheet in the output workbook by checking (not

16
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checked in the example). When all desired options, click on the

Microsoft Excel® file.

.:Elg

#1 Select Excel workbook

(new or existing)

‘lés' 5 Export Chart(s)
e = workbook | @ Help
|| p—

[ Y B
New... Pick...
e
Select View

» Workbook and Waorksheet{s) To Expert To

| Ci\usersiSeignette-d\pocuments\ eachXS \Example 1xdsx

#2a Rename data series

button to generate the output

s Define Material Alias Names

[ESEEERC)

Assistance

'gGranular-Ca R R
(optional) —
14 )
= Edit
K K
. Clear
Existing Worksheets All
Clear

1@ Help

®

Undo

urrent Selection | All

#2b Assign alternative

Delete Al
MName

names (optional)

Move up

Move down

Alias

O (vaults, CBP)(F,1,1) VCO, pH dependence 1

(P,1,2) VCO, pH dependence 2

Concrete VCT (vaults,

Concrete VCT (vaults, CBPI(P, 1,2)
Concrete VCO (vaults, CBP)(C,1,1)
Concrete VCO (vaults, CBP)(C, 1,2)
Concrete VCT (vaults, CBP)(C, 1,1)
Concrete VCT (vaults, CBP)C, 1,2)

[C] Report material attributes to sheet: |Material Attributes

Use alternative material names

J

Depending on the amount of information for output, generating an output Excel file may take several
button. When the export is
tab on the ribbon menu to open

minutes. A green progress bar will be shown to the left of the

complete, click the button on the group of the

the resulting Microsoft Excel® workbook.

(A= |= Example Ldsx - Microsoft Excel B
Home | Insert  Pagelayout  Formulas Data Review  View Developer  Team c@o @R
EE cut - ) ) m H FEH X Autosum -
& cu Calibri TR B SiWrapTexd General ﬂ #}5 ﬂb == 3’\ | Hrosum ’;? ﬁ
“— 3 copy~ =2 — - & Fin - .
Paste B ru-|m- &A Merge & Center - « %, s | %000 Conditional Format Cell | Insert Delete Format Sert & Find &
- < Format Painter RS = B e 2 % Formatting - as Table - Styles ~ - - | Qcears Fiter- Select~
Clipboard Font Alignment HNumber Styles Cells Editing
AL - |
A B cC ] E F G H ] J K L M N a P o R E] T u W i ® he F Ak AB AT
12 pH dependent concentration of Ca pH dependentrelease of Ca Ca concentration as function of L/S Cumulative release of Ca
3| 10000 . 1E+05 - 1000 ., 100000
R e e - =N g -+ e | g B o000
3 1000 3 = 1E+0s 3 =
5 3 et £ S 1000 =
= £ R oo = |~ L & 24
o r
T g W ¢ g 1Ev02 g i Y 2
5 % H [ ] —, H
5| 5w 2 5 2 o1 1
o 8 1 6 1 [ 2 4 3 s 10 12 1|8 01 1 00 | % L/S (L/kg)
H H H H /s (L, z —_—
g 3 L. L 3 15 (Lka) & e Conerere VO watles, GBRGL L
= o VD) pH dependence 1 o VD, pH dependence 1 o Conrae VoD wauits, GPIGLT] H —+—Concrae VOO waults, CBRY(C1.2)
14 | —e—\@D, pH dependence 2 |~ VD, pH dependence 2 4 Concrete V0D weults, CBRYC1.2) E i Concrete VICT (wults, GBR(C1L,1)|
15 —aConr e VCT (v, CBPYP.L) s Concrae VCT (reults, CPP.L1) & Conr e VT (veits, CBPCL1) Conarae VCT (s, BGL2)
6 Conorete VCT (veuits, CBPYP.1,2) Goncrete VCT (vauits, CBFY(P.1.2) Gonorete VCT (awts, (BRY(C1.2)| sope=1.0
1w
18
19 i
M < » [ Index | Charts . Granulr-Ca .~ ¥J [« il ] 0]
Ready | | [ET@ 0% U )

Data for multiple constituents may be exported to Microsoft Excel® using the button in the

window in a similar manner.
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Modifying Display and Export Figure Properties

The layout of data series displayed in LeachXS or imported from LeachXS can be modified using the

menu on the screen. The example illustrates
formatting for pH dependent data; however the same process can be used to format percolation or L/S
dependent data from this screen as well as monolithic data from the

screen.
Lsx& = Granular Material Comparisons = | B i)
e |J Case Manager |- Statistics Graphs Layout =] Values below DTL @) Help
Granular Materials Comparison
Follow the steps below to select materials and constituents to analyze and graph leaching data
Step 1: Select pH Dependent Data | Step 2: Select Percolation L/S Data Step 3: Select Constituent Step 4a: Graph
Skip this step to exclude pH dependent data Skip this step to exclude percolation and L/S Pick the constituent that is the subject of your Click View Graph to
data comparison gegemterglgpps
C te VCO (vaults, CBP) | C te VCO (vaults, CBP) | lect... Ca oct... and export data
G v g L] [ | O oy o]
Concrete VCT (vaults, CBP) {| Delete Concrete VCT (vaults, CBP) ( Delete
Concrete VCT (vaults, CBP) (| Concrete VCT (vaults, CBP) ( ] Use pH Dependent requlstory threshlds
View Graph >
P e T— + | | Own pH... T — b
[C] Add overall palynomial fit curve Graphing Options Step 4b: Export
[F] Include percolted materials in graph Show L/S <-> Release (ma/ka) 7.00 Click Bulk Export to
Display Units Show L/S <-> Concentration (mg/L) T Efn?ﬁllmn':;ka\::rtah(CEI
Show pH <-> Leaching in mgfkg Show L/ <-> pH 0 ﬁg?giha:ndod:ga for
Show pH <-> Leaching in ma/L Enntltuent ata
ime..
Composition and Availability Curve Fitting and Weights
L [ Show fitted E values Bulk Export >
[F] Show total compasition, if available
[F] Show fitted exponential model values Select...
[F] Show availability, if available
[F] Include own pH
m Material Line Scheme [T] Show indicator lines
< <Default> <Default>
Default Edt... Select... Defautt Edi.. Select... Select...
L ] | | /] ofau ol
B —— [T
The following buttons are available from the menu:
Returns all display settings to their initial condition.
Allows for editing of established line settings.
Allows for definition of line schemes for each data series.
The is displayed after clicking on the button from the
pane. For a complete description, see “The Material Line Scheme Editor” on page 142.
Saving your work
You can save your selections, along with all other options you have set in a file and open or reuse it
later. Such a file is called a . All case management functions can be accessed from the
tab on the ribbon bar. For more information about cases and the , see “LeachXS

Cases and Case Management” on page 100.
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Graph Appearances

The tab contains options to control how chart elements will appear. You can control the
layout of every type of graph, save layouts for later use and change default settings for every graph

type.

ILK‘.'SI = Granular Material Comparisons
EACY | || Case Manager |_ Graphs Layout ] Values below DTL @ Help

ki | 3 ~u ki | 3
ol )l sy 7y
Edit Set as Default = Default From Other Set as Default
Layout Layouts Comparison...  Layouts

Graph pH-Concentration

Selected graph All graphs

The left side of the tab page shows a box containing the type of graph to edit. Click on the down-
pointing arrow to select the type whose layout you want to change.

Next to it there is the button. Pressing this button will reset the current layout to the
layout that is shipped with the installation setup of LeachXS.

Then there is the button. The following windows will appear:
‘LKES‘ Q,;x & )= Chart Layout Editor [ B e - Layout Example
EA0 @ Help
= T = . Chart Title
Qo U
Contents Context Release  About 10000
MNotes LeachXS™ Pro
2 1000 o]
— = _,/
| ” | chart Layout - <unnamed object> g 100 =
Chart secti Chart Al i 10 a-/
a ons rea /
Chart Area Border 1
Cobr  (IEE—— 2 4 6 8 10 12 14
Plot Al . .
- une T X Axis Title
Legend
Interior
Grid 5 T
() Transparent
X Axis @ oo [ ]
¥ Axis Title Annotation
8 ) Hide @ Color: [ —
E Font Tahoma, 12 pts, bold
:
2 Chart Width
Width 3540
—
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The left pane of this window contains chart elements. Clicking on a chart element will show options to
control the appearance of the element in the pane right to it. Next to the you see an
example of how the chart will look like, given the option values in the editor.

The rectangles to the right of a option are buttons. You can change a color by clicking on the
rectangle. The fields to the right of a label are also buttons. You can change a font by clicking on
the label.

Other options on the tab are:

Set the graph layout of the selected graph as default layout for
new cases.

Set layouts for all selectable graphs to their default layouts.

Set all layouts of the graphs of the current case to the layouts of
another case. The will show up to help you
selecting a case.

Make the graph layouts of all graphs in the current case the
default layout for new cases.

More Options

There are quite some options to enhance the graphs and reports with extra data or to control how they
will look like.

General Options

Some options are located in the ribbon bar. These options are described here.

The tab contains a list of options how to show values below the detection limit are
treated in reports and graphs:

. will report and display concentration values below the detection limit as the
detection limit value.

. will report and display concentration values below the detection limit
as half of the detection limit value.

. will report and display concentrations values below the detection limit not
different from other concentration values: the concentration value as stored in the sample database
is shown.

Step 1 options

These options apply to the presentation of pH dependent data.
A least-squares polynomial is drawn through the data
points.

If you have selected any samples in step 2
(percolation L/S data), the concentrations or
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emissions of these samples are included in the pH
dependence graphs.

If this option is checked, total composition values are
included in the pH dependence graphs. You can check
if the selected samples have composition data in your
database by pressing the button.

If this option is checked, availability values are
included in the pH dependence graphs. You can check
if the selected samples have availability data in your
database by pressing the button.

Step 2 options

These options apply to the presentation of percolation L/S data. You can add curves to concentrations
and cumulative releases.

The option uses the following formula:

CO (1_ e—K'(L/S))
K

E s = where L/Sis in L/kg and E /s in mg/kg.

The option uses a simple CSTR model that fits the percolation

data using a least squares fitting routine. The calculated concentrations are given at the sampled L/S

data points. The coefficients are passed on to the Excel worksheet upon saving the data. See “File

locations” on page 149 for details about how the values are obtained and for the meaning of the
that can be used.

Step 3 options

Use pH Dependent regulatory thresholds

Comparison with regulatory criteria is an important issue in relation to leaching test data. Different
directives are available, which can be used for judgment of test results. The units are mg/kg. The list of
directives will be expanded in the future. Besides choosing from a list of predefined directives, you can
create your own directives. Check this box if you want to use and display directive criteria in your

graphs.
The button will enable you to choose an appropriate directive. See “Directive selection dialog” on
page 144 for details. Fill the and the text boxes for the appropriate pH

range of the directive.

If you have chosen multiple pH dependent materials, the concentrations for the constituent may not
have the same detection limit for every material. In the list you can select how the lower
boundary of the directive criterion is to be calculated: as minimum, maximum or average of all detection
limits found.
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Include own pH

If own pH (aka natural pH) values of the materials you selected are known or can be calculated from
ANC/BNC data, you can check this option to make them visible in the graphs. They will appear as an
asterisk in series. You can control what series will be accompanied by their own pH value. Press button

in the pane. A small dialog will pop up. Use the check buttons in front of the samples
to mark which samples will have an own pH value displayed.

Note that if the asterisk is not lying on a measured data point of the series, the own pH value is calculated.

The concentration at that point only is only indicative.

Show indicator lines

If you want to display extra guidance lines in your graphs indicating pH or concentration thresholds, you
can check this option. For an explanation of indicator lines and how you can define them, see section
“Indicator Lines Editor” on page 135.
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Acid/Base Neutralization Capacity

Clicking on the Acid/Base Neutralization Capacity roll-up menu item will result in the two menu options

for (i) comparing the titration curve (i.e., the measured pH as a function of acid or base addition) and (ii)

running the acid neutralization capacity (ANC) and base neutralization capacity (BNC) calculator.

Compare Acid/Base Neutralization Capacities

The acid/base titration curves for one or more materials may be viewed and exported using the

link in the roll-up
menu.
{é& = LeachXS Pro™ i
£AF | Database | 3Export i Took @ Help
Current database: - J
|1 ...\Development CBP database Feb_2012 updated.mdb Select other ~ Material
database... references
Database Verification
12| Welcome
Analyze, Compare, and Display Leaching Data
Acid/Base Neutralization Capacity
o
<_ Compare Acid/Base Neutralization D pacities
T ——
Run the ANC/BNC Calculator
[}
%)
c
]
-
7]
g
Import or Add New Data
Classic LeachXS Modeling
Advanced Modeling
Materials to be compared may be selected using the screen below. Clicking on the button will

activate the
window).

window (see “The Sample Selector” on page 121 for using the
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uy' Acid/Base Neutralization Capacity (ANC/BNC)

SHIEN X

Material Selection

Click Select to choose the materials you want to include in the comparison or calculations. Click Next to continue. "

ke

i

Selected Materials

Analogous Waste Form AWF CBP (P,1,1)
Backfil Grout Mortar BGM CBP (P,1,1)

Cement. concrete Vauk 1 and 4 VCO CBP (P, 1
Simulated vault mortar SVC CBP (P,1,1)

Select....

e ] o]

for more information).

Note that LeachXS considers test replicates of the same solid sample to be different materials distinguished
by the parenthetic extension added to each data series (see “Naming Conventions in LeachXS” on page 5

When the material selection is complete, click the
selected materials.

button to display the titration curves for the

83 Acid/Base Neutralization Capacity (ANC/BNC)

=R X

The titration curve data may be exported to an Excel workbook by clicking on the

Acid/Base Neutralization Capacity Results

the home screen.

d
Results of the comparison are graphically displayed below. Click Next to export the graph. Click Close to return to -"

Acid fbase neutralization capacity

ANC/BNC (mol /kg)

—@— Analogous Waste Form AWF CBR(P,1,1)

=—— Backfil Grout Mortar BG CBR(F,1,1)
—d— Cement. concrete Yault 1 and 4 YCO CBP(P, 1,1)

Simulated vault mortar SYC CBP(P,1,1)

l < Back H Export ] I Close l

screen to activate the

Charts to Microsoft Excel®” on page 15 for more information on the

button in the
window (see “Exporting
window).
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LKES‘ 5 Export Chart(s) {.@.\ﬂ_ﬁj
=4 |3 Workbook @ Help
(s 3
New... Pick...
Select View
| » | workbook and ‘Worksheet(s) To Export To
| C:\users)...\Documents\My Dropbox\ANCCap-ANCWizard.xisx
(@ Scenario Rename...
Existing Worksheets
8 Rename...
g Delete
a Delete Al
<2
Move up
Move down
[] Use alternative material names Define...
["] Report materil attributes to sheet: Material Attributes
Export
Run the ANC/BNC Calculator
The uses the titration curve information to predict either (i) the final pH of a
material given a starting pH and an addition of acid or base or (ii) the amount of acid or base required to
change the pH of a material between to pH values. The may be accessed from the
roll-up menu.
*‘@9 2 LeachXS Pro™ l\:l |@ 25

| Database | 3Export i Took @ Help

~
Current database: K/ %/
|1 ...\Development CBP database Feb_2012 updated.mdb Select other ~ Material
database... references
Database Verification

Welcome
Analyze, Compare, and Display Leaching Data

Acid/Base Neutralization Capacity

Compare Acid/Base Neutralization Capacities
Run the ANC/BNC Calculator
T —

A

[}
[¥]
=
8
2
(%]
2

Import or Add New Data

Classic LeachXS Modeling

Advanced Modeling

Select one of the two calculation modes for the by clicking on the appropriate radio

button. Explanations for the operator of these modes are provided.
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-
85 Acid/Base Neutralization Capacity (ANC/BNC)

Calculation Mode

Choose the type of calculation to perform from the options below. Click Next to continue.

Calculation Modes

@ Acid/Base Additions

The amount of acid or base to add te shift the pH from a specified starting value to a
specified endpoint. These calculations are useful to prepare pH dependent tests of
previously studied materials or to compare the differences in acid/base amounts needed
to reach a specified pH value for different materials.

© Final pH

The pH value of a material given a known amount of acid or base added to the
material. These calculations are used to estimate the pH shift in application scenarios of
the chosen materials. For example, akalne materials wil tend to neutralize due to
carbonation (CO2 uptake from the air) when the material is in contact with air. The
amount of CO2 can be converted to equivalents acid in order to calculate the effect of
carbonation at specific times.

< Back ] ’ Next > ‘ I Cancel

Calculate Acid/Base Additions

If the is chosen, the following window will be displayed. The calculator works
on a single material at a time, so the user will need to choose a material for analysis using the drop-
down menu of materials selected in the window. For a selected material, the user
enters the starting and ending pH values and clicks the button to calculate the amount of acid
or base needed to change the pH of the material.

@5 Acid/Base Meutralization Capacity (ANC/BNC) =] ﬁ

Acid/Base Additions

Enter the starting and end pH values in the text boxes below.

Click <requires> to calculate the amount of acid or base to add to shift the pH. Use the drop-down box to select a
different material if more than one materil was initially chosen

Click <Add to Results> to store the data for multiple calculations for future export.

Click <Export> to export the graph(s). Click <Close> to return to the home screen

Material to Graph: Analogous Waste Form AWF CBP (P,1,1) = eset chart
| Analogous Waste Form AWF CBP (P, 1,1
A Backfil Grout Mortar BGM CBP (P,1,1)
#1 ChOSe a matenal from Cement. concrete Vault 1 and 4\1"C’O CBP (P,1,1)

the list of select materials K smulated vauk mortar svc cep (p,1,1)

10
2
E e
g = "
.
=t —\—_z:%=\.
#3 Click “requires”

button calculate

w1l #4 Export results

to Excel
From pH 12 TopH 8 molkg acid Adg A
/\ /\
‘N

4 X £

:
%

]

UI\A

)

)

| m— ——o—

#2 Enter parameters for
the calculation
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The resulting titration curve and the numerical data for this calculator may be exported to a Microsoft
Excel® workbook using the window accessed by clicking the button.

Calculate Acid/Base Additions

If the is chosen, the following window will be displayed. The calculator works on a single
material at a time, so the user will need to choose a material for analysis using the drop-down menu of
materials selected in the window. For a selected material, the user enters an
amount of acid or base to be added to the material and clicks the button to calculate the final pH
of the material.

Note: The starts at the natural pH of the material; therefore, the amount of acid
required to change the pH between two points that are not the natural pH can be determined by the
difference of two calculator trials. For example, if the amount of acid required to change the pH from 8 to
6 is desired for a material with a natural pH of 12, the amount would be the difference in the amounts of
acid required in two trials — one pH 12 to 6 and one pH 12 to 8).

In LeachXS, the “natural pH” (sometimes called the “own pH” for brevity) is defined as the pH response at
a liquid-to-solid ratio of 10 L/kg when no acid or base is added.

uy' Acid/Base Neutralization Capacity (ANC/BNC) — i&
Final pH iy

Enter the amount of acid or base to add to the material in the adding text box. Specify acd or base by clicking on -:,
either acid or base to toggle the selection. Next, enter the starting pH value of the material. Ciick the <yields>

button to view the final pH. Use the drop-down box to select a different material if more than one material was

initialy chosen. Click <Add to Results> to store the data for multiple calculations for future export. Click <Export>

to export the graph(s). Click <Close> to return to the home screen.

Material to Graph, Analogous Waste Ferm AWF CBP (P,1,1) -
Analogous Waste Form AWF CBP (P, 1 1 |

#1 Chose a material from Backfil Grout Mortar BGM CBP (P,1,1) y

N N Cement. concrete Vauk 1 and 4 VCO CBP (P,1,1)
the list of select materials Simulated vaul mortar SVC CBP (P,1,1)

0 &

e

ANC/BMNC {molfkg)
o

———n.

T

#3 Click “yields” button

calculate DL 8 E 10 | #4 Export results
to Excel

Adding 5 mol/kg to pH 12 pH 6.88

P P

-

] o] o]

#2 Enter parameters for
the calculation

The resulting titration curve and the numerical data for this calculator may be exported to a Microsoft
Excel® workbook using the window accessed by clicking the button.
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Importing or Adding New Data

If you want to work with leaching test results of your own, you’ll need to import them into a LeachXS
database. LeachXS has quite a number of Excel templates that you can use to supply your data. All data
import functions are collected in pane from the main window.

A two-step process is involved in importing leaching data:

Convert Excel workbook Import xml data
to xml file into database

First, all data in a Microsoft Excel® workbook is read and converted to an intermediate xml file structur
Then, the data in the xml file is imported into a database. You can choose to save the intermediate xml
file. This is particularly useful if you want to distribute your data to other LeachXS users.

The following options are available for importing data:

Import new leaching data from Microsoft Excel® data templates.
Import new leaching data from a saved XML file.
Accesses blank Microsoft Excel® data templates for data entry from within the LeachXS

program.
This section is not described in this version of the guide.

e.

28



LeachXS CBP Version 2.0 User’s Guide (rev. 0)

Importing Data from a LEAF Template into a LeachXS Database

Leaching data may be imported from Microsoft Excel® data templates provided LeachXS for archiving
and importing laboratory and analytical data. Importing of data in LeachXS is initiated from the Import
or roll-up menu in the LeachXS main window (see example below). In the following
example, import process will be demonstrated using data from EPA Method 1313 (Liquid-Solid
Partitioning as a Function of Eluate pH); however, the same process is identical for each data template.

To begin the procedure for importing data, select a link for the test type corresponding to data to be

imported, for example,

LeachXs Pro™

= | O] S

XS *
L‘” [J Database | _3Export i Took @ Help

Current database: L/ v
{3 .. \Development CBP database Feb_2012 updated.mdp Select other | Material
database. references
Database Verification

Welcome

Analyze, Compare, and Display Leaching Data

Acid/Base Neutralization Capacity

Import or Add New Data

From Existing Excel Workbooks
Simplified

< Method 1313 (pH Dependent L eaching

Method 1314 (Column Percolation Leaching

Method 1315 (Monolithic Tank Leaching

Method 1316 (LS Dependent Batch Leaching

Batch Extraction

Total Content

Field Data

Assistance

From Existing XML Files

Select.

New Data (Using Excel Templates)

Create...

Statistics and Merged Replicate Tests

Create...

Classic LeachXS Modeling

Advanced Modeling

This action will activate a pop-up browser window. Using the browser, navigate the desired data

template and select the

button to start the import tool. A

window will pop up

and the import tool will read the data template looking for the correct formatting of a set of test data.
Any errors will be displayed as red text.
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"LKEP;I = Data Import Logger &J
7 Edi | @Hep
e
Clear  Alto
Al | Clpboard
Import Progress
Store Table Location Message -
Requesting data fie from user...
Opening Excel fie...
Checking workbook structure...
This is the reader reading data measured according to EPA method 1313.
Workbook version is 1.2, date , November 2010...
M1313_SWA_LO1 (4-15-11).xlsx Title Sheet (16,3)  Obtaining material name
ML313_SWA_LOL (4-15-11).xlsx Title Sheet (17,3)  Obtaining material replicate
M1313_SWA_LO1 (4-15-11).xsx Title Sheet (19,3)  Obtaining Origin
M1313_SWA_LO1 (4-15-11).xisx Title Sheet (39,3)  Obtaining material main category
M1313_SWA_LOL (4-15-11).xlsx Title Sheet (41,3)  Obtaining material subcategory
M1313_SWA_LO1 (4-15-11).xlsx Title Sheet (83)  Obtaining Citation
M1313_SWA_LO1 (4-15-11).xksx Title Sheet (21,3)  Obtaining Material Description
M1313_SWA_LO1 (4-15-11).xsx Title Sheet (25,3)  Obtaining Test Lab E
M1313_SWA_LO1 (4-15-11).xlsx Title Sheet (29,3)  Obtaining Analysis Lab
M1313_SWA_LOL (4-15-11).Xksx Title Sheet (29,9)  Obtaining Analysis Date
Processing sheet Material Classification....
Processing sheet Analytical Data...
Reading data for test replicate A...
M1313_SWA_LO1 (4-15-11).xlsx Extraction Summary (11,16) Obtaining Test Repicate
ML313_SWA_LOL (4-15-11).xlsx Extraction Summary (16,17) Obtaining test start date and duration
M1313_SWA_LO1 (4-15-11).xbsx Extraction Summary (12,21) Obtaining Moisture content
M1313_SWA_LO1 (4-15-11).xksx Extraction Summary (13,25) Obtaining Test processor ID
< 1 ] 3
—

Upon a successful reading of the data template, LeachXS will display a
dialog box used to assign the data to a database. The options on this dialog box include:

Creates a new database and activates a dialog box for naming the database to be created

Saves a backup of the current database (e.g., the database displayed) and adds the new data to
the current database.

Activates a browser window to locate an existing database, saves a backup of the selected
database and adds the new data to the selected database.

|| Ksl = Material Data Import Options ‘ﬂ

W g Help

@ 9 &y

Contents Context Release  About
Notes LeachXS Pro

| ” | AddImported Data To:
(@) A new, empty database

Name of database to create: Concrete Test Data
A copy of the current database: Development CBP database Feb_2012
The original wil be saved as: Backup of Development CBP database

Another database:
C:\...\DATABASES\Development CBP database Feb_2012 update... Select:

Open this database after successfulimport

Assistance

Material XML Fie
[] save intermediate XML fie with material data

s
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At the bottom of the

click the
the

button to close the

screen are options for opening the database after a
successful import (i.e., make the new database the current database in LeachXS) and for saving the data
in an XML file format. Checking the “Save intermediate XML file with material data” box will activate a
browser window for the user to locate and name the XML file. When all desired options are complete,

screen and initiate the Database Writer in

window.
e Data Import Logger -
7| Edt | @Hep
b (R
Cear  Alto
Al | Cipboard
Import Progress
Store Table Location Message -
START OF DATABASE WRITER
Initializing... Define Material Group
Creating temporary copy of database <C:\Users\And| mdbs...
o All materials can join an existing group
Connecting to database...
N or be part of a new group. Select an
Start importing in database...
N existing group from the list below by
Checking presence of all test types and material Categ double-clicking the corresponding row or
Importing site independent materials...
Samplelnfo (1) Material <SWA-LO1 (1)> added to database. Existing groups
Samples 19 Test <P-US-EPA Method 1313 (1)> added to databa D Group -
Samples Importing/resolving 9 test position(s)... I L
SampleFractions 1) Test posttion <1 (1)> added to database. s Alcoa 1
SampleFractions Importing 29 analyses...
Samplefractions  (2)  Test postion <3 (1)> added to database. 7 Biomass
SampleFractions Importing 29 analyses... 11 ECRICEM
SampleFractions (3-)  Test position <4 (1)> added to database. 15 Holdm
SampleFractions Importing 29 analyses... 8 R i
SampleFractions 47 Test position <5 (1)> added to database. =
SampleFractions Importing 29 analyses... Group to 8P
SampleFractions (D] Test position <6 (1)> added to database.
SampleFractions Importing 29 analyses... Cancel OK
1 I »

If fields (e.g., laboratory names, material source groups, etc.) in the data template do not match the
categories native to LeachXS, a pop-up window (e.g., see the
allow the user to “map” the field to an accepted LeachXS category). Upon a successful import, the
following box will be displayed.

Click on

If the

, to clear the box.

-

Data Import

)

'0 Data imported successfully

check box was checked in the

screen, the following pop-up box will be displayed.

Data Import

|

The database containing the imported samples has been

¥ opened.

window above) will
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Click on

, to clear the box.

The import process is complete and LeachXS returns to the

Filling a LEAF Template

LeachXS provides templates for quite a number of leaching tests. The templates are installed along with
the installation of LeachXS and are put in the location where Microsoft Excel® expects user templates.

This is usually:

roll-up menu.

C:\Users\<username>\AppData\Roaming\Microsoft\Templates

Where <username> is the name you use to log on to your computer.

You can create a new workbook from a template by starting Microsoft Excel®:

Navigate to File->New

= I Bookl - Microsoft Excel =G
“ Home  Insert  Pagelsyout  Formulas  Data  Review  View  Developer  Team (7]
[ save =
Available Templates Blank workbook
Save As
3 Open {2 Home
-
£ Close
Info C LA
ND m LS L
Recent Blank Recent Sample  Mytemplates  Newfrom =
workbook templates templates existing
m Office.com Templates Search Office.com for templates 27
Print — B B
Save & Send = | S QJ it —
Agendas Books Budgets Calendars Cards
Help
] Options E—
B Exit y ™ 4
— = = ) — hd
Select
r ~
New @
Personal Templates | Backup
Template Size Type Modi = El
@Ban:h Extraction Template v2.xitx  184KEB M5 Excelsi.. 21-1) posien
17 Method 1313 Template v2.xtc 313KE M5 Excelsj.. 21-1
., Method 1314 Template v2.xitx 199KE  MS Excel-sj... 21-1
@,‘JMeﬂmd 1315 Template v2.xdbe 267B M5 Excelsj... 21-1
@Meﬂwod 1316 Template v2.xltx 200KE  MS Excelsj... 21-1
@Tma\ Content Template v2.xlt« 119KE  MS Excelsj.. 21-1
Preview not avaiable,
4 1 +
[ oK ] l Cancel
ke
Select the desired template and hit the button.
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Classic LeachXS Modeling

The tradition modeling efforts in LeachXS included the ability to identify likely solid phases that explain
the pH dependence leaching data of a material through precipitation/dissolution reactions and the
ability to incorporation solid phase dissolution with sorption phenomena to model the pH dependence
behavior over a range of pH values. Therefore, the Classic LeachXS Modeling roll-up menu contains the
following options:

e Chemical Speciation Modeling
e pH Dependence Prediction Modeling

Chemical Speciation Modeling

The is used to identify potentially relevant minerals for a material through
calculation of Saturation Indices (Sl). The result is a list of mineral phases that provide a preliminary
description of the concentrations in the aqueous phase as a function of pH.

Note:  The calculation of saturation indices is based on total measured concentrations in solution and,
therefore, does not take into account interactions between multiple phases, sorption to clay surfaces, or
sorption to hydrated oxides.

In order to start the , click on the
link in the Classic LeachXS Modeling roll-up menu.

"‘és‘ B LeachXS Pro™ l = ‘ (5] &
B0 [ Database Lo Export i Tooks @ Help
Current database: s J
{4 ...\Development CBP database Feb_2012 updated.mdb Select other | Material
database... | references
Database Verification
ki Welcome
Analyze, Compare, and Display Leaching Data
Acid/Base Neutralization Capacity
Import or Add New Data
Classic LeachX5 Modeling
|
'€ _Chemical Speciation (Solubility Index Determina@
—

pH Dependent Leaching Prediction
Tank Model

Assistance

Advanced Modeling

Select the icon from ribbon menu of the tab on the top bar menu.
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— N
J@ 9 - Chemical Speciation Fingerprint Modeler l-\:-‘ u
[J Case Manager ‘ Concentrations @ Help

~ =
Open.. Jfreate Save Save

N As...
Load Case Save Case

Speciation Case - <unnamed object>

Input

Main Componen...

Materials

Concentrations
I Run model

Results processing
Fingerprint definition
View results

Model Compone...

There are no materiak selected

Assistance

Model to use

Species-Constituent
mapping

Orchestra runtime
system

]

Create a Group and a Case (see “LeachXS Cases and Case Management” on page 100 for details on
creating groups and cases). In this example, the group is named Training NIST and the case is named
AWF and VCT).

[oxs\ =) QN B e e
| NS e Speciation Case Manager =

I mapstore 4 Zpstore  [ElGroup !.;-ICEs;\ (@ Help

B iZ | Ly % B X e

new |

Open Report | Copy Cut Posic Delete | 4 [ progected
Manage Actions Modify
» | Spedation Case: select case to open

=R 6\ stores 4 Name fied
System Map store . ¥
& l Map Store (.. \LeachiS User Objects) < —AWF and VCT 6-4-2012 17:50 6-4-2012 17:50

] casilicate
[ 8P Materials

8P reference April2010

oal fiy ash

oncrete

EAF Loncnar

EPA VAL CCR

ining waste

ISW Landgraaf

=] MSWIBA General

auerna PIW

RA testing

ecyded concrete aggregate
hredder DHI

Assistance

] stabasteMaasviakte

< 5] Training NIST

Clipboard Contents
Name  Crested Last Modified
il

Double click on newly created case name (AWF and VCT) to start the Chemical Speciation Fingerprint
Modeler window.
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@ s -— Chemical Speciation Fingerprint Modelesiil [E=EE

L_]CaseManager ‘ Concentrations ‘ @He\p

K

New From other
Material Spedation object...

Add Edit

»
|~ speciation Qx@and vCT> fi gr@ning@
Input concentrations

Main Comp

X

Materials

Concentrations
Run model

Results processing
Fingerprint definition |
View results
Bulk reports

Model Components

There are no materials
selected

Assistance

Model to use

Species-Constituent
mapping

QOrchestra runtime
system

[} I — ﬂ

As a first step the information on which the model runs are based need to be loaded.
Click on Select new material. This creates an <Undefined > <1> material in the panel Materials.
Click on <Undefined > <1> and then click on the Concentrations Editor.
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@ s — Chemical Speciation Fingerprint Modeler
| CaseManager | Concentrations | (@) Help

+ i X

New From other Concentration Delete
Material Speciation object... Editor  material
Add Edit
»

|—— Speciation Case - <AWF and VCT> from group <Training NIST> (changed)

Input concentrations

Main Components

Materials
Concentrations <Undefined><1>
Run model

Results processing
Fingerprint definition

resufts

Bulk reports

Vie

Model Components

Assistance

Model to use

Species-Constituent
mapping

Orchestra runtime
system

This opens a new window with choices where to obtain the info from.

1 % % l s Species Concentration Editor

Load Data | Edit Selection '@ Help

uy)®s® o

From other From Material
cation object... xml...

Data Source

Spedes do not contain concentrations. Use the 'Load Data' menu to pick a material and test.
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The chemical speciation model mainly uses pH dependence test data, but can be used also for any other

type of data. Here we select pH dependence test data. We choose

the aid of "The Sample Selector” on page 121. After you have selected the sample and closed the

, the concentrations are loaded into the editor.

-

111

_LKESI Q -f), s Species Concentration Editor = | ] |l
L Load Data Edit Selection @) Help
Concentation selection
Fractions are ordered by pH

Constituent | 1.58 3.090 5.81 7.45 7.09 a.32 10.96 1248 1287 =
Ag+
Al+3 00384 000105 1.35E-05  6.61E-07 1.48E-06 1.85E-06 6.73E-06 0.000317 7.47E-05
Ba+t+2 1.2E-05 1E-05  9.17E-06  9.56E-06  1.23E-05  7.45E-06 1.05E-06  S5.41E-05  3.64E-0%
Br- 1.09E-07 1.09E-07 1.09E-07 1.09E-07 1.09E-07 1.09E-07 1.09E-07 1.09E-07 1.09E-07 =
Cat+2 0128 0111 0.0955 0.0831 0.0777 0.0388  0.00516 8.53E-05  2,85E-0¢
d+2 9.4E-05 ZE-08 2.54E-10 2.54E-10 =2.54E-10 2.54E-10 Z2.54E-10 2.54E-10 z.54E-1C
- 3.66E-05 0.0036 0.00737  0.00303 0.0083  0.00773  0.00871  0.00909  0.0090¢
CrD4-2 1.83E-05 7.62E-07 9.6ZE-09 9.62E-09 9.62E-09 6.45E-05 3.75E-07 S.29E-07 1.23E-07
Cu+2 3E-05 2.2E-06 1.65E-07 1.7E-07 1.2E-07 3.23E-08  3.23E-03 3.23E-08 3.23E-0

[ DocC 1.67E-08 0.000335 0.000333 0.000345 0000355 0000369 0.00043%  0.00104  0.0011%
F- 1.86E-07 1.86E-07 1.86E-07 1.8BE-0F 1.856E-07 1.86E-07 1.86E-07 1.86E-07 1.86E-07
Fe+3 0.00252  §.5E-06  1,37E-06 1.72E-OF 2.8%E-07 6.68E-056 6.72E-05 G.89E-07 3.72E-07
HZCO3
H3As04 1.5E-05  3.57E-07  2.73E-07 1.12E-06 1.41E-06 2.16E-07 4.29E-07 S.1E-06 4.98E-0¢
H3B03 0.000273 0.000164 00001056 S.64E-05 4.31E-0% 1.253E-05 Z2.0S5E-05 6.05E-05 6.18E-0
H45i04 00718 000112 000069 0000546  0.00059  0.00041  O.00103  0.00343 00034 =

+

L

Hit the green button in the top left of the panel to accept the data.

with
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Chemical Speciation Fingerprint Modeler

K -
LKL"WI [J Case Manager
+ %

Concentrations | (@) Help

X

Concentration Delete
Editor material

Edit

New From other
Material Speciztion object...
Add

»

|| Speciation Case - <unnamed object> (changed)

Main Comp

Input concentrations in mol/L, fractions ordered by pH

Concentrations
Run model

Results proces:
Fine

Bulk reports

Assistance

Model Components

Model to use

Species-Constituent
mapping

Orchestra runtime
system

Materials § Element 1.58 3.80 5.81
‘Waste Form AWF Ag+ - - -
(CBP) (A,P,A) Al+3 0.038  0.001 135-05

Ba+2 12605 105 9.17E-06
Br- 10907 10907 10907
Ca+2 0.13 0.11 0.095
cd+2 9.4E-08 E-08  2.5%-10
c- 5.15E-08 9.15E-08 915608
Cro4-2 18305 7.6E-07 9.6E-09
Cu+2 E0N5  2.E06 16507
DoC 16708 0.000335 0.000333
F- 186507 1.86E-07 186E07
Fe+3 0,003 8506 1376
H2c03 - - -
H3AsO4 15805 3.57E-07 2.7E07
H3803 0.000273 0.000164 0.000108
H45I04 0.072 0.001  0.00069
Hg+2 - - -
- - - -
K+ 0,009 0,007 0.005
Li+ 0,000182 0.000169 0.000161
Mg+2 0.051 0.043 0.036
Mn+2 0.000899 0.000502 0.000265
Mo04-2 7.55-07 3.1E-07 13406
4| [ |

7.45
6.61E-07
9, 55E-06
1.09E-07

0.083
2,54E-10
9.15E-08
9.62E-09

1.7E-07
0.000348
1.88E-07
1.72E-07
1.12E-06
5.64E-05
0.000546

0.008
0.000158

0.029
9.45E-05
1.81E-06

0.000:
1.85E
2.89E

L41E—
4.31F
0.00C

0.0

0.000:

3.74E
1.87E ~

Add an extra material by hitting
material in the panel

Click on
Then click on

and then click on the
and select the sample of interest. We pick

on the top left. This creates an

Next hit the green button on the top left of the pane to accept the selected material.

to select the additional material.
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ILK‘SI = Chemical Speciation Fingerprint Modeler = | B il
__.l_-‘.‘f [_J Case Manager Concentrations Q) Help
]
& 3 X
MNewr From other Concentration Delete
Material Specation object... Editor rmateril
Add Edit
»
I——{| Spediation Case - <unnamed object> (changed)
Main Components Input concentrations in mol/L, fractions ordered by pH
Materials 3 Element 2.29 4,22 5.28 7.45 afs
. Waste Form AWF Ag+ - - - -
R IS (CBP) (AP,A) Al+3 0.023 0.000345 3.78E-06 LO0BE-05 1.29E
e R Ba+2 26505 242605 212605 L3ENS LOFE
Run model (vauits, CBF) (A.P.A) Br- 1.09E-07 1.09E-07 1.09E-07 1.09E-07 1.08E
Ca+2 0.11 0.093 0.082 0.072 0.0
Results processing cd+2 4.27E-08 5.34E-09 7.09E-09 5.07E-10 5.07E
Fingerprint definition a- 9.15E-08 9.15E-08 9.15E-08 9.15E-08 9.15E|=
v = Cro4-2 9.77E-06 9.45E-08 4.84E-08 9.03E-08 1.18E
E Bu Cu+2 9.89E-06 8.88E-07 1.92E-07 1.98E-07 1.9E
& poc 0.000558 0.000408 0.000422 0.000458  0.00C
E F- 0.001 0.000819 0.000649 0.000667 0.000¢
a Fe+3 0.003 0.001 0.00046 9.81E-07 5.19E
H2C03 - - - -
Model Components H3As04 5.88E-06 1.02E-06 2.57E-07 13E-07 4.33E
H3803 0.000106 7.22E-05 5.74E-05 3.75E-05 2.56E
H45i04 0.057 0.002 0.000942 0.00077 0.000%
Model to use
Hg+2 - - - -
= z - - - - -
Species-Constituent K+ 0.003 0003  0.002 0002 0.
mapping Li+ 0.000128 0.00011 9.68E-05 B8.79E-05 8.3
Mg+2 0.026 0.020 0.017 0.014 0.
Orchestra runtime Mn+2 0.000411 0.000265 0.000202 8.22E-05 9.21E
system MoO4-2 L79E-07 3.156-07 2.89E-07 4.46E-07 4.5 ~
< [ | +
s

There are choices to be made, when the model components need to be changed, such as adding
substances to the list of modeled elements. This will require a new for the
model (This aspect will be dealt with later). The model itself will normally not change.

With the concentration editor modifications to the information obtained from the database can be
made, if needed. Or additions can be made for substances not measured or substances not yet entered
in the database. For this the concentration editor is opened by clicking . Any
change will result in the green button, which is greyed out to turn green.

Hit to start the model run.

Hit to save the choices made for this model run.
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Lés‘ s Chernical Speciation Fingerprint Modeler = | B eS|
EA0 [ Case Manager 1) Help

&0 HR

Open... Create Save
As...

Load Case Save Case

»
I—— Speciation Case - <AWF and VCT> from group <Training NIST>

i Runni
Main Components -
Run Model
-
Concentrations ) .
©) Interactive mode —
Run model (7 Prepare data only

Run progress

Results processing
Fing finition

Model Components

Assistance

Model to use

Species-Constituent
mapping

Orchestra runtime
system

I | S—

The model can be run either in or . For this model is not

so functional, unless the process of importing data and modifying the model run needs to be continued
at a later time.

—

To understand what is happening in the background it is useful to run Orchestra interactively. Hit to
start the model.
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Chemical Speciation Fingerprint Modeler

@ R - e —
| L_]CasEManager | (@) Help

=& R
Open... Create | Save  Save

As...

Load Case Save Case

»
|| Speciation Case - <AWF and VCT> from group <Training NIST>

. .
Main C Running
Run Model g—
. (©) Batch mode
Concentrations
@ Interactive mode
Run model () Prepare dats only
Run progress

Results processing
Fingerprint definition
View resufts

Bulk reports

Model Components

Assistance

Model to use

Species-Constituent
mapping

Orchestra runtime
system

N

ACHESTR

An Object Oriented Framework for Composing

Chemical Speciation and Mass Transport Models

Version: 9 May 2012 13:15

INo input file or directory selected.

(7=
|2 ORCHESTRA-Composer )
File Run Tools Help ‘
JJ . & J) ) );’ intro |
b - * | Chemistry
- | Input
DOC_output
SI_output
Column

To start Orchestra by hitting Run (top left) twice (safety to avoid accidental starting of the model)
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|£:| Orchestra Message Logaer n

Expanding phases ...
(Expander) Including file: uiobjects

(Expander) Including file: minerals. bt

Expanding entities ... 1.172 5
I Reading variables ... 4.206 s
Parsing expressions of chemistry1.inp.....
Optimizing expressions of chemistry1.inp.....
1.705 sec.

Switching on: FA_don.logact 0.0

Switching on: FAT.unknown: 0.1

Switching on: FAZ unknown: 0.1
chemistry1.inp: Improving start estimations:.
OKl!

Total Calculation Time: 5.67 sec.

(Expander) Including file: .\.\bin\objects2003.txt

40491 variables, 178400 expressions, 38 equations.

-

A

This screen shows the progress and the time needed for calculation. A time to go bar is shown during

the run. To close Orchestra and return to LeachXS, hit the cross on the top right hand corner of the main

screen.

[l

E This will exit the Orchestra Composer. Is that OK?

Hit Yes in the confirmation screen that pops up to close Orchestra and transfer the model output data to

LeachXs.
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Chemical Speciation Fingerprint Modeler

[ E—
‘ I:jcasaManagar ‘ '@Help

=) e

Open... Create Save  Save
As...
Load Case Save Case

>

||| Speciation Case - <AWF and VCT> from group <Training NIST>

REsults processing
Fingerprint definition
& = [0
Bulk reparts

Main Comp PRI
Run Model
. () Batch mode
Concentrations -
@ Interactive mode Abort
Run model () Prepare data only

Run progress

Read database ... \bin\minteq, bt
Ready reading ..\..\bin\minteq. bet
Read database ..\,. \bin\ecnpatch, txt
Ready reading ..\..\bin\ecnpatch. txt
Read database ..\, \bin\adsmodels, txt
Ready reading ..\..\pin\adsmodels. txt
Orchestra run is finished.

Model Components

Assistance

Model to use

Species-Constituent
mapping

Orchestra runtime
system

Hit Fingerprint definition then select the Fingerprint editor.

I —)

Next the first estimate of the mineral part of the chemical speciation Fingerprint can be defined.
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s —
@ 1 Chemical Speciation Fingerprint Modeler =] = ]

L_] Case Manager | -',d-Spedauor\ Fingerprint | @Help
a —
|y ﬁ P
Load... From other Save \ Fingerprint
Speciation object... As... editor
Load and Save || Edit | Grouping
»
|| Spediation Case - <AWF and VCT> from group <Training NIST>
- Fingerprint definiti
Main Comp ! mtion
Concentrations
Run model
Results processing
Fingerprint definition
View results
Bulk reports
o
o
‘E Model Components
i
K] No fingerprint defined

Model to use

Species-Constituent
mapping

Orchestra runtime
system

e

In opening the Fingerprint editor switch to Al+3.
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r_lﬁ. ] Q. :ﬁ.\ s p— Mineral Selector bygationlndexes - E@g
Minerals View '@ Help
N/ B/ %
e
grouping| Species
Selection Grouping
Available spedes Analogous Waste Form AWF CBP (A,P,A) | Cement. concrete Vault 2 VCT CBP (A,P,A)
§ Spedes *
Ag+
J Mineral Combined | Hit rate  Fitrate = 1.58 3.90 5.81 7.45 =
Ba+2 [ Ad_2Ca0_alz0m_sHz0[s] 000 000 0o
Br- [ A&_2Ca0_al20a_Sioe_sHzals] 038 nzz 055
Ca+2 [ An_3cad Alz0s[Ca[oH]Z]I0 5 [Cac03]0_ 5 11 SH20(s] oo oon oon
EEJ'Z c [ A&_3Ca0_alz0E_sHzals] oo oo oo
Co+2 [ AA_3Ca0_Alz03_CaCO3_11H20[s] oo oon oon
Cro4-2 [[]  A&_3Ca0_alz0n_Castd_12Hzcls] 053 02z &4
Cu+2 [ As_4Ca0_plz03_13H20(s] aoa 011 oon
F- [ ma_Al[oH]30am] oo oo oo =
Fe+3 ]  #a_CO3-hydrotalite olo o011 e
:i?g s b= [ A& _Cad_plz03_10Hz0[s] 025 nzz 028
H3BO3 D A8 _Frtringite o0& 011 oog -0.05
H4si04 [ As_gibbsite o0& 011 ooa
Hg+2 [ Aa_OH-hydrotalcitelcr] ann 000 000
- []  AA_Tricarboaluminate oo oo oo
K+ [ alkzos Jual] 0o 0o
:;r o [ AM[OH]10504 000 000 000 [ |
Mn+2 [[]  Alaso4izHzo fusti oo oo
MoO4-2 - 7] AloHSO4 aoa 011 oon 0.1z
e v [ aPo4 fusti 00 00
] &b 000 000 000
Selected minerals [ aloHs] e 011 00 0.22
4 Mineral [ Abiteflow] oo oo oo
[ Alumk 000 000 000
[T Alunite aoa 011 oon 0.03
7] Anabite 000 000 000
[ Analcime 000 000 000
I [ Annice 000 000 000
[ Anorthite oo oon oon
[]  Boehmite 000 000 000
[ czaHs ECH oo oon oon
D Za-Montronite oo ooo ooo
D CafAH10_FCH ulul] oog oog
1 rv_Etbrvinaira rraa nee nac S
< 1 ] 2

Change the range of Sl values in View.
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"Lxgs' QD )- AR MineralSE\ecturbySaturat\unIndaesy - = | B S|
A nerals | View | @) Help
Undersaturaton value 10 | A Overjundersaturation ~ | Fit weight 1
Oversaturation value 100 | A within limits = Hit weight 1
Saturation Indexes Saturation Coloring Figure of Merit weights
Avalable speces | Analogous Waste Form AWF CBF (A,P,A) | Cement. concrete Vault 2 VCT CBP (A,P,A)|
§ Spedes *
Ag+
S Mineral Combined |Hitrate |Fitrate | 1.58 | 3.90 581 745 7.99 | 932 | 10.96 | 1248 1287 B
Ba+2 [7]  A#_2Ca0_Al203_8HZO[s] 021 02z oz 095 06l
Br- [7]  AA_2Ca0_Al203_5i02_8H20[s] 056 044 oa7 099 ez 018 006
Ca+2 [[]  AA_3Ca0_Alzoa[ca[OH]210_5 [Cac03]0 5 11 SHzofs] 039 02z 0% 081 035
Eﬁ*z o | T se_acs0_aizos sreors) 021 o2z oen 097 059
cosz [ AA_3Ca0_Al203_CaCO3_11H20[s] 014 02z 006 081 097
otz [[]  AA_3Ca0_Al203_CaS504_12H20(s] 056 02z 095 007 02
cu+2 [ AA_4Ca0_AI203_13H20[s] 045 02z oes 044 004
F- ] AA_ALOHI3[am] 000 oo oon L
Fe+3 [ Ad_COdhydrataicits 050 044 057 070 D2z 032 -0 I
:ji:’; [ AA_Ca0_Al203_10Hz0[s] 056 057 050 035 031 008 0.0z 0&0 08l
R0 [7]  AA_Ettringte 026 02z oz -0.05 0.74
Hasi04 [7]  AA_Gbbsite 4z 0zz oel 046 0.29
Ho+2 [ AA_OH-hydratakite[cr] 028 02z 034 04 084
- [7] AR _Tricarboaluminate iz o1 14 -0.61
K+ ] alzos 000 oo oo
:;2 [ AM{oH]10504 008 o1 oo 070
M4z ] AlAs04:2HO 000 oo oo
Mo042  «| | [0 AloHso4 048 o2z 074 012 0.35
‘ v [ apos 000 oo oon
F ash 000 oo oon
Selected minerals ] AoHE] 044 022 065 0.2 044
§  Mineral [ Abiteflow] 006 011 oon 089
[ Ak oi6 011 021 .42
] Alnite o1t o2z oo 0.03 0.69
] Anabite 000 oo oon
[] Anakime 028 03z ozm 061 090 079
[ Annite 000 oo oo
[ Anorthite 000 oo oo
[ Baehmite 000 oo oo
[ czaHe_ECH 000 oo oo
[7] Caontronite 008 o1 oo 094
[7]  CaAHI0_ECH 000 oo oo
] Creettringle 056 o7a 035 094 049 023 005 096 052 76 il

Based on the Sl units selections of minerals can be made by going through all elements and all possible

mineral phases. This does require some knowledge of possible mineral phases, as some phases are

kinetically very slow and thus do not take part in the equilibrium based modeling. Other phases are only

formed under extreme conditions unlikely for atmosphere exposed materials. See also the note at the

beginning of this guide.

Selections are made by hitting the tick boxes in front of a mineral. As ettringite is described as a solid

solution in chemical speciation modeling ettringites of Cr and other trace substances are not selected.
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M Mineral Selector by Saturation Indeu’

.‘

(= o]

LRSS

Minerals | View | @) Help

Saturation Indexes

Undersaturation value —1.0‘ A overjundersaturation
Oversaturation value 1.00‘ A within limits ~

Saturation Coloring

Htwagﬂt|: 1|
Hmag‘tI: 1‘

Figure of Merit weights

Available spedes

Analogous Waste Form AWF CBP (A,P,A) | Cement. concrete Vault 2 VCT CBP (A,F,A)l

4 Spedes

Fractions or posi

ns are ordered by pH

Mineral

Combined | Hit rate Fitrate | 1.58 | 3.90

581 | 745 799 | 932 | 10.96 | 1248 | 1287

[=}
m

Li+
Mg+2
Mn+2
Mo042  «

<[ »

Selected minerals

I'{| % Mineral
AA_2C20_AIC
AA_Ca0_pl20%
AA_CO3-hydro
| Arorat)
Analdime
Laumontite

< [ v

AA_2Ca0_Alz03_8H20[s]
AA_2Cab_Al203_Si02_8H20[s]

AA_3Ca0_Alz03[Ca[OH]2]0_5_[Cac03]0_5_11_5H20[s]

AA_3Ca0_Al203_6H20[5]
AA_3Ca0_Al203_CaCO3_11H20[5]
AA_3Ca0_Al203_CaS04_12H20[s]
AA_4Ca0_Al203_13H20[s]
AA_A[OH]3am]
AA_CO3-hydrotalcite
AA_CaD_AI203_10H20[s]
AA_Ettringite

Aa_Ghbsite
AA_OH-hydrotalcite[cr]
AA_Tricarboaluminate

Al203

AM[OH]10504

Alas04:2Hz0

AIOHSO4

APO4

Alsb

AI[OH]3[a]

Albite[low]

Alumk

Alunite:

Analbite

Analcime

Annite
Anorthite
Boehmite
CZAHS_ECN
Ca-Montronite
CaAH10_ECH
Cr-Ettringite:

0z1
-]
039
021
014
0s8
045
000
0s0
0s8
oze
042
0zg
o1z
000
oog
000
048
000
000
044
006
016
o011
000
0zg
000
000
000
000
oog
000
056

0zz
044
0zz
02z
02z
02z
02z
000
044
067
0zz
0zz
0zz
011
oo
011
oo
02z
000
000
02z
o011
o011
02z
000
033
oo
oo
oo
oo
011
oo
078

0z
0s7
056
020
006
095
065
000
057
s
0z9
L3}
034
014
oog
oog
oog
74
000
000
065
000
021
000
000
0z3
oog
oog
oog
oog
oog
oog
035

-0.0%

-0.12 0.35

-0.41

0,44
-0.89
042

0.69

-0.61

0,94

01,94

-0.99

-0.70
-01.31

046
084

-0.90

-01.49

0.2

-0.22
-0.06

-0.79

-0.23

-0.32

0.05

-0.95

0.18
-0.51
-0.97
-0.81

0.07
-0.44

-0.34
0.02

-0.61

-0.61

0.06
-0.3%
-0.59
-0.97
-0.02
0,04

0,30

052

-0.81
074

-0.76

Confirm selections by hitting the green button in the top left of the pane.
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Chemical Speciation Fingerprint Modeler

I
2 % R

Load... From other Save

Speciation object... As...

Load and Save

I ase Manager . pedation Fingerprin ! elp
Case M | &, Speciation Fi t | (@Hel

o (B
iv-'
Mo By

Fingerprint
editor ing| Species
Edit ‘ Grouping

——| Speciation Case - <AWF and VCT> from group <Training NIST> (changed)

Main Comp it

Fingerprint definition

Concentrations
Run model

Results processing
Fingerprint definition
View results
Bulk reports

B Mineral
AA_2Cz0_AI203_Si02_8H20[s]
AA_Anhydrite
AA_Brucite
AA_Calcite
AA_Ca0_Al203_10HZ0[5]
AA_CO3-hydrotalcite
AA_Fe[OH] 3[am]
AA_Gypsum
AA_Magnesite
AlI[OH]3[a]

Analcime
B_UOZ[0H]2

Model Components

Assistance

Model to use

Species-Constituent
mapping

Orchestra runtime
system

This forms the Fingerprint definition for the subsequent modeling of pH dependence test data. In the
top button bar, hit Case manager and then hit Save to retain the selection.

Ba[SCr]04[96%.504]
Barite
BaSr304[50%4Bz]
beta-TCP

Bixbyite
Ca3[As04]2:6H20
Ca4Cd[PO4]30H
Ca4Cu[PO4]30H
Ca4Pb[PO4]3Cl
Ca4Ph[PO4]30H
Ca4Zn[PO4]30H
CaMoO4[c]
Carnotite
CaSe04:2H20
Cd[OH] 2[A]
Celestite
Cr[oH]3[A]
Cu[OH] 2[s]
FCO3Apatite

m

-
ot LI R TN |
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Chemical Speciation Fingerprint Modeler

| L] Case Manager | == Spedation Fingerprint '@ Help

@O R

Open... Create | Save Save
As...

Load Case I Save Case

»

| Speciation Case - <AWF and VCT> from group <Training NIST> (changed)

Fingerprint definition

Main Comp

Concentrations
Run maodel

Results processing
Fingerprint definition
View results
Bulk reports

Model Components

Assistance

Model to use

Species-Constituent
mapping

Orchestra runtime
system

The results of the Sl unit calculation can be viewed by hitting View results.

B mineral
AA_2Ca0_AlI203_5i02_8H20[s]
AA_Anhydrite
AA_Brucite
AM_Calcite
AA_CaC_Al203_10H20[s]
AA_CO3-hydrotalcite
AA_Fe[OH]3[am]
AA_Gypsum
AA_Magnesite
Al[OH]3[a]

Analcime
B_UO2[0H]2
Ba[5Cr]04[26%:504]
Barite
Ba5r504[{50%Ba]
beta-TCP
Bixbyite
Ca3[As04] 2:6H20
Ca4cd[PO4]30H
Ca4Cu[PO4]30H
Ca4rb[PO4]3Cl
Ca4rb[PO4]30H
Ca4zn[PO4]30H
CaMoO4[c]
Carnotite
CaSe04:2H20
cd[oH]2[A]
Celestite
Cr[OH]3[A]
CulOH]2[s]
FCO3Apatite

Ecaleanzl2,unn - S
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@ 5 Chemical Speciation Fingerprint Modeler Elﬂu
L_i Case Manager | P Results and Reports | 1) Help
D) = B X
Open... Default From Chemical Save Edit Species
list  Speciation Case... As... Series List...
Load Series List || Save Series List | Edit
»
- Speciation Case - <AWF and VCT> from group <Training NIST>
= View results
Main Components
By species series | By individual species
Concentrations Spedes series Series contents
Il Spedies series name J Spedes Constituent mapping
Run model Alkaliearth
Earth
Results processing Major
Fingerprint definition Metals
View results Other
Bulk reports Oxyanions
Salts
L]
1Y)
E Model Components
=
3
Model to use
Species-Constituent
mapping
Orchestra runtime
system
Material to view I
I Name Replicate  Test Type Replicate
Analogous Waste Form AWF CBP A P A J
Cement. concrete Vault 2 VCT CBP A P A | = |
= E

Under Species series element selections can be made with the Edit Species list editor.
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F — - Y
Jﬁ I Q@ ) Species List Editor E@g
L] Manager List Species '@ Help
@ Add x
ale Rename Major Delete
Edit
|
il Species list - <unnamed object>
Series of list Spedes of series
B Spedes series name Il Specdies Constituent mapping
Alkaliearth Al+3 Al, Ag
Earth Ba+2 Ba
Ca+2 Ca
e Metals Fe+3 Fe, Fe(ll)
E Other H45I04 Si
.IE Oxyanions 504-2 504
- Salts
g
I ' i | }

With Add one can add a new Substances list. It is only possible to view substances that have been
mapped in the model. To view additional substances, the list of substances must be expanded first in the
model.

Select a species list to View results and select a Material to view (bottom of the pane).
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XS =

EAS Layout

5

Export Export
Al Selection

Speciation Case - < AWF and VCT> from group <Training NIST> - Analogous Waste Form AWF CBP (4,P,A)-Major
(©) Export @ Help

To Excel

»

[A1+3] as function of pH

bz Wante Farre B COF (72
— e

- £ 300 AL 505 0 |

b A1 AL |

[Ba+2] as function of pH

[Za+2] as function of pH

Lo
Loros
Lars i
B s Wt o W I AT
Zuoees o o
H
fuea . A4_5a0_AGS S02 G4l
Sioem i ekt
o A e A )
Bioeen e
o vmaTor
e i Copsayesm
e - o0
4 caicuimaan
e
H

i

z B

& fnsigas Was P T B9 G0

— e

Frataas Waie Farm AT CBF (A, -l AT A3 502 3l

L = 2] T A SR Pl
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- Sommoe —— 2503

- Cena{ra
4 CotPUDa0N
i Cao| Q420N

o o]
B ez
Tz Warte P ROV € A
D Eyy=tiriiris tac o e
- Bl ey i Lemanie
B Arakime e tai e Trupamunts
o o amonin i nassnaate Jri———
o
S
8
=
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e TR

The results can be exported to Microsoft Excel® for separate data handling.

Hit

species in the list.

of

. The first will export a selection of graphs. The latter will export all
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(9l

5 Export Chart(s)

[E

(= workbook @) Help

IDw |
|| Mew... Pidk... Sho

5 Export Chart(s)

[ ]

Warkbook 1€) Help

=A==z
ick... || Sho

|| New... Pi
Select View Select View
» Workbook and Waorksheet(s) To Export To . Waorkbook and Worksheet({s) To Export To
... \Spedation Case - AWF and VCT from group Training NIST.xdsx ...\Spediation Case - AWF and VCT from group Training NIST. xlsx
@ Analogous Waste Form AWF CBP (A,P... Rename (2 AWF CBP (AP, A) Major Rename
Existing Worksheets Existing Worksheets
v Rename... o Rename. ..
[¥] W
E Delete 5 Delete
Z Z
E Delete Al = Delete Al
Move up 2 Maove up
Move down Move down
[[] Use alternative material names Define.... [ Use alternative material names Define....
[C] Report material attributes to sheet: |Material Attributes [ Repart material attributes to sheet: |Material Attributes

The default name for the worksheet that is to be

created is too long, so we need to change the name.
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i

W7 ==
New... Pi

@ = Export Chart(s) (-9 [

|I [ workbock | @Help

. Pick... || Show

Select || View

Assistance

Workbook and Worksheet(s) To Export To [

...\5pedation Case - AWF and VCT from group Training MIST. xlsx

1\ AWF CBP (A,P,A)Major Rename

Existing Worksheets

Index Rename. ..
Charts
AWF CBP (AP, A)-Major
Delete Al
| Move up |
| Move down |
Use alternative material names | Define... |

Hit Show to see the Microsoft Excel® workbook.
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r@“ [ ¥~ ™ - ) |5 Speciation Case - AWF and VCT fro... ‘ Chart Tools | | == g1
Home Insert | Page | Formi | Data | Revie' | View | Muan | Design | Layout | Format | & 9 o e ER
“":!] % Calibri Body} * 10 = = = | Ge - aalnset* | X v 47
Paste 4av| B L O-]A A S Styles T_‘_...Dilitiv ﬂ -

= 7 L &'A' = | B 58 308 - EjFormat' Q-

Clipboard Font (] Alignment Mumber Cells Editing
Chart1 - I | v
A B C D E F G H 1 i

: [H4Si04] as function of pH

3 1E+02 3

a 1E+01§

5 1E+00 E

6 01 ] @

7| 5 1E-02§

8 | g 1E034

g S 1E-04 4

10| B 105 ]

11 g 1506

121 © 1E07 4

13 1E-08

14 1E-09 - =

€2 1E-10 -

ug 20 1 S S—

17 1.00 3.00 5.00 7.00 9.00 11.00 13.00

18 pH

19

20 ® Analogous Waste Form AWF CBP (AP,A

21 DOC bound

22 — m—- AA_2Ca0_Al203_Si02_8H20([s]

23 ----4--- Analdme

24 —&— Laumontite

25 —-=—-Ni25i04

26 ---&F--- Uranophane

27 —=—ZInSi03

28 0

29 2l

4 4 » [ Index | Charts ~ AWF CBP (AP,A)Major -~ ¥2 [] 4 [ | ]

Ready | ||§|E 100% (-——UJ——(%) EI

Under Bulk export, all selected species lists can be exported to Microsoft Excel® in one go.



LeachXS CBP Version 2.0 User’s Guide (rev. 0)

Chemical Speciation Fingerprint Modeler

&) k=

Open... Default From Chemical
list  Speciation Case...

Load Series List

u Case Manager N( Results and Reports @ Help

Bl %

Save Edit Spedes
As... Series List...
Save Series List: Edit

|| Speciation Case - <AWF and VCT> from group <Training NIST>

Main Components

Bulk reports

Concentrations
Run model

Results processing
Fingerprint definition
View results
Bulk reports

By species series ‘ By individual spedes

Species series

[¥] Al Species Lists

Model Components

Assistance

Model to use

Species-Constituent
mapping

Qrchestra runtime
system

Material to view

3 Name Replicate Test Type Replicate
Analogous Waste Form AWF CBP A P A
Cement. concrete Vault 2 VCT CBP A P A

The speciation fingerprint is used in the subsequent pH dependence test modeling.

pH Dependent Leaching Prediction

The pH Dependent Leaching Prediction model describes the measured leaching behavior in the pH
dependent method 1313. The output from “Chemical Speciation Modeling” on page 33 is used to

describe the leaching behavior as a function of pH.
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@ . LeachXs Pro™ | & ]

. [l patabase | | Export i Tools @ Help

u
Current database: s J

L_] D:\...\Development CBP database Mar_2012,mdp Selectother | Material
database... | references

Database || Verification |

» Welcome

Analyze, Compare, and Display Leaching Data
Acid/Base Neutralization Capacity

Import or Add New Data

Basic Modeling

pH Dependent Leaching Prediction

Assistance

Cementitious Barriers [ank Model

r —
s ’ " pHPrediction Model Editor =E
Case Manager \ : @ Heb
Save Save
As...

loadCase || SaveCase

»
J PH prediction Case - <unnamed object>

Main Components | | elcome.

Model input
Availabilities
Minerals
Model parameters

Run model

Model Results
Vie its

Assistance

T —

Model to use

Species-Constituent
mapping

Orchestra runtime
system

Click Open to create a Group (here Training NIST) and a Case (AWF and VCT). See “LeachXS Cases and
Case Management” on page 100 for details on how to do this.
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Double click on the created case (

) to start the model preparation.

r
(é& : ’ pH Prediction Model Editor o | B
~EAT |1 Case Manager | [ Availsbiities | (@) Help
3 © | =
From From other | Availability
Datzbase... Case... Editor
Load Edit
bl
I~—| pH prediction Case - <AWF and VCT> from group <Training NIST>
Main Components ==
Dummy (AAA)
Model input B Species Availability (ma/kg) ks
Availabilities Agt+ -
Minerals Al+3
Model parameters Ba+2
Br-
ca+2
ode
Run mode cire
c-
Model Results Co+2
v 2w ts cro4-2
2 Bulk reports cut2 L
& Doc r
-2 F-
ﬁ Fe+3
Model Components Haco3
H3AsO4
Model to use H3Bo3
Hasi04
K+
Species-Constituent L+
mapping Mg+2
Mn+2 I |
Orchestra runtime MoO4-2
system Na+ "
Ni+2
Pb+2
PO4-3 -
sh[OH]&- -
mman s i

As a first step the information on which the model run is based needs to be loaded. This relates for this

model to element , and

To fill the availabilities table either select or
to select the material to be modeled (here

The appears. Select sample
, see “The Sample Selector” on page 121.

. Click on
).

. For details on how to use the
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Lésl = pH Prediction Model Editor = | G |
1
8 e Manager | 0 Avaabiities | (@ Help
===,
3 % | =
From  Fromother | Availability
Database... Case... Editor
Load Edit
»
—— pH prediction Case - <AWF and VCT> from group <Training NIST> (changed)
- Availabiliti
Main Components varlaprines
Analogous Waste Form AWF CBP (A AA)
Model input J  Element Availability (mg/kg) e
Availabilities Ag+ -
Minerals Al+3 LOE+04
Model parameters Ba+2 16.8
Br- 0.087
Run mode ca+2 1E0%
cd+2 0.11
c- 3.22E+03
Model Results Cos2 4.27
o cro42 9,49
g Cu+2 18.0 L
8 Doc 140.7 1
2 F- 0.035
Fe+3 L41E+03
< || Model Components L2003 )
H3As04 11.3
Model to use fi3803 25
HasI04 2.02E+04
g C K+ 3.74E+03
pecies-Constituent e 26
mapping Mg+2 1.24E+04
Mn+2 493.9 I
Orchestra runtime Mo04-2 256
system Na+ 3.09E403 N
Ni+2 3.03
Fb+2 3.06
PO4-3 0.12
sh[oH]s- 0.86 i

The composition taken from the database can be adjusted, if needed with the

The next step is to include a mineral selection by clicking on . The minerals can be selected
from a few different locations:

e By .The is shown with groups of mineral sets. If you have saved mineral
sets, they will show up here.

. , such as the one described in “Chemical Speciation Modeling” on
page 33.

. The is shown with groups of pH Predicton cases. If you have

saved pH Predicton case, they will show up here. The mineral set in the selected case is
extracted and put in the current case.

The list can be displayed in two modes: (alphabetical) and grouping .
Here we select the second option:

Select case Training NIST from the Speciation case manager. Then select AWF and VCT. A message will
pop up:
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This option gives the possibility to edit the mineral selection. Let’s accept the selection by clicking No.
The mineral sets can be shown in alphabetical order and by Species (See below).

F - B
Loading minerals from Chemical Speciation Case l-'e"i'-]

A~
@ Would you like to edit the minerals before loading them?

v J[ N ]

. - pH Prediction Model Editor

m@g

5 % %

object. .. Case...

Load and Save

&
[] Cage Manager ~ Minerals '@ Help

i dy (1%

Load... From Spedation From Other Save Edit... Mo By

As... grouping| Specdies

Mineral Grouping

=

pH prediction Case - <AWF and VCT> from group <Training NIST> (changed)
- Minerals
Main Components
4 Mineral ol
. AA_2Ca0_Al203_5i02_8H20[5]
Model input A Anhydrite
Avalabilities AA Brucite
Minerals AA_Calite
Model parameters A Ca0_AI203 10H20[s]
AA_CO3-hydrotaldite
Run model AA_Fe[OH]3[am]
AA_Gypsum =
Model Results AA_Magnesite
View resutts Al[OH] 3(a]
] Bulk reports Analcime
s B_UD2[0H]2
o Ba[SCr]04[96%504]
@ Barite
2 Model Components Basrs04[50%Ba]
beta-TCP
Bixbyite
Model to use Ca3[As04]2:6H20
Ca4cd[PO4]30H
Species-Constituent Ca4Cu[PO4]30H
mapping Ca4Pb[PO4]3CI
Ca4Pb[PO4]30H
Orchestra runtime Cadzn[PO4]30H
system CaMaC4[d]
Carnotite
CaSe4:2H20
Cd[CH]2[A]
Celestite
Cr[OH13[Al i |
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@ = s A — ~ pH Prediction Model Editor

L_jcase Manager ‘ hMineraIs ‘ '@ Help

IS SRl I I

Load... From Speciation From Other Sawve Edit... Mo

obiject... Case...

Load and Save

o

Mineral Grouping

As... grouping

The next step is to incorporate the Model parameters into the run.

»
i——| pH prediction Case - <AWF and VCT> from group <Training NIST> (changed)
Main Comp sidicials
I Mineral =
Al+3
Model input -
Avaiabiities AA_2Ca0_Al203_Si02_8H20[5] |
Minerals AA_Ca0_AI203_10H20[5] =
Model parameters AA_COZ-hydrotaldite
A[OH]3[z]
Run model Analdime
Laumontite
Model Resutts Bav2
o View results Ba[SCr]04[96%504]
(v} Bulk reports Barite
g BaSr504[50%Ba]
-
2 Ca+2
]
2 Model Components AA_2Ca0_Al203_5102_8H20[g]
AA_Anhydrite
AA_Caldte
Model to use AA_Ca0_AI203_10H20[E]
AA_Gypsum
Species-Constituent beta-TCP
mapping Ca3[As0d]2:6H20
Ca4Cd[PO4]30H
Orchestra runtime Ca4CulPO4]30H
system Ca4Pb[PO4]3cl
Ca4Ph[PO4]30H
Ca4zn[PO4]30H
CaMo04[c] |
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-

LKESII L pH Prediction Model Editor = | ) |
£A07 l_J Case Manager J‘ Parameters @) Help
_J 2L, a _J . ! ]
o B |8
From Load... From Other From Source | Edit...
Database... Case... Material

Total Organic Carbon

»
—— pH prediction Case - <AWF and VCT> from group <Training NIST>

Organic Carbon

Model Input Parameters

Main Components

General model parameters

Sum of pH and pE

13.00

Firstiteration

Model input Liquid to Selid ratio 10.00 Likg
Availabilties Clay fraction 3000 mgkg
Minerals Hydrous Ferric Oxide fraction 3000 mgfkg
Model parameters 2.00
Total Organic Carbon 3000 mafkg
QOrganic Carbon parameters |

Model Results

Assistance

Model Components

Model to use

Species-Constituent
mapping

Orchestra runtime
system

The default values for clay, hydrated iron oxide and total organic carbon can be modified with actual
measurements of these parameters (I1SO standard 21268 parts 1-5).

The pe+pH is a measure for the redox state of the material. A value as low as 4 — 6 reflects reducing
conditions. A pH+pe of 8 — 10 indicates mildly reducing conditions. While oxidized conditions prevail for
pe + pH > 13.

Organic matter is special as there is both dissolved and particulate organic matter. Several metals and
radionuclides have a high affinity for organic matter surfaces. Association with dissolved organic matter
will increase the mobility of otherwise immobile substances. In DOC complex forms metal are less toxic
to organisms, as they cannot release the substance from the organic matter. As organic matter
degrades, it will produce dissolved organic matter. Organic matter is present everywhere and thus its
role cannot be ignored. The organic matter allows distinguishing between different forms of organic
matter and reactive fractions thereof.

Default values for organic matter and its distribution can be provided at a later stage for use in concrete
and waste form studies.

Here the base organic matter info is taken from the source material (measured DOC or TOC in eluates of
the pH dependence test)

62



LeachXS CBP Version 2.0 User’s Guide (rev. 0)

pH Prediction Model Editor

L]Case Manager ‘ ?Parameters ‘ @Hﬂp

u =% & |0

From Load... From Other From Source | Edit...
Database... Case... Material
Total Organic Carbon Organic Carbon

<none>

[ select....

Second iteration material

The Organic matter editor allows you to define the reactive fraction of DOC for interaction with trace

Species-Constituent
mapping

Orchestra runtime
system

»
\—— | pH prediction Case - <AWF and VCT> from group <Training NIST> (changed)
- Model Input Parameters
Main Comp
General model parameters
First iteration
. Sum of pH and pE 13,00
Model input Liquid to Solid ratio 10,00 Ljkg
| Availabilities Clay fraction 3000 majkg
i [F] ~ Second iteration
Minerals Hydrous Ferric Oxide fraction 3000 mg/kg
Model parameters Liquid to Solid ratio Ljkg
Total Organic Carbon 3000 mg/kg
Run model
Organic Carbon parameters
Model Results § pH Total (mgkg) Dissolved (mg/l) Humic Acid (mg/L) Fulvic Add (mg/L) Other (mg/L) Solid (mgfkg) Humic Ac
o View results 1.58 3000 0.0002 - - 0.0002 3000
o Bulk reports 3.80 3000 4.017 - - 4.017 2960
ﬁ 5.81 3000 3.997 - - 3.997 2980
A 7.45 3000 417 - - 417 2958
5 7.99 3000 4.259 - - 4.259 2957
Model Components 232 3000 4.428 - - 4.428 2956
10.96 3000 5.273 - - 5.273 2947
Model to use 12.48 3000 12.42 - - 12.42 2878
12.87 3000 14.07 - - 14.07 2859

components. As a default value, 20 % can be used, when no data on the actual distribution are available.

[xs 2@ ~ (=] s
i \ Q@ s | Phase Editor =8
| L_l Phase List Manager | [ Edit Q View @ Help
~ —
Open... Save
As...
Open Save
»
Organic Carbon
Total Dissolved Solid
pH Total Dissolved Solid Humic Acid Fulvic Acid Other Humic Acid Fulvic Acid Other
(mg/kg) (mo/L) {mg/ka) {mo/L) {mg/L) {mg/L) (mao/kg) {mg/kg) {mg/ka)
m 1.577 3000 B 0.0002 3000 0.0002 300
Y |[3.901 3000 4.017 2960 +.017 29€
ﬁ 5.808 3000 3.997 2960 3.997 29¢)
'E 7.445 3000 4.17 2955 4.17 29
2 7.994 3000 4,259 2957 - 4.259 295
9.316 3000 4.428 2956 4.428 295
i 10.95 3000 5.273 2947 5.273 294
L2.47 3000 12,42 2876 1z2.42 287
12.86. 3000 14.07 2859 14.07 288

By clicking on View it is possible to toggle between absolute and percent values. It is easier to work with

percent values.
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Lx!& , Phase Editor lﬂlﬂlﬂ
J Phase List Manager & Edit Q view @) Help
Show | Hide | |Percent Absolute
graphs |graphs| | [of total| wvalues
Graphs Values
»
Organic Carbon
Total Dissolved Solid
pH Total Dissolved Solid Humic Acid Fulvic Acid Other Humic Acid Fulvic Acid Other
(%) (%) (%) (%) (%) (%) (%) (%) (%)
o 1.577 100 6,667E-05 100 20 - a0 - - 1C
E 3.901 100 1.339 98.66 20 - 80 - - 10
3 5.808 100 1.332 95.67 0 - 100 - - 1C
'E 7.445 100 1.39 98.61 - - 100 - - 10
2 7.994 100 1.42 95.538 - - 100 - - 1C
9.316 100 1.476 98.52 - - 100 - - 10
10.95¢ 100 1.758 98.24 - - 100 - - 1C
1 2.47¢ 100 4.14 95.86 - - 100 - - 10
12.86! 100 .63 95.31 - - 100 - - 1C
4 ([} | »

By hitting the green button at the top left, the settings are saved in the case. Sometimes an error
message occurs. Ignore this and save again.

-
_ — =REN X
JLK[S' ] pH Prediction Model Editor
| il case Manager % parameters @) Help
) @ % &0
: s %)
From Load... From Other From Source | Edit... |
Database... Case... Material B
Total Organic Carbon Organic Carbon
»
-—— PH prediction Case - <AWF and VCT> from group <Training NIST> (changed)
- Model Input Paramet:
Main Components Sl i toes s
General model parameters
First iteration
Sum of pH and pE 13.00
Model input Liquid to Solid ratio 10.00 Ljkg
Avalabilities Clay fraction 3000 mgjkg
Minerals Hydrous Ferric Oxide fraction 3000 mgjkg ]
Model parameters 2.00
Total Organic Carbon 3000 mg/kg
Run model
Organic Carbon parameters L
Model Results J pH Total (ngkg) Dissolved (mg/l) Humic Add (mgjfL) Fulvic Add (mg/L) Other (mg/l) Solid (mg/kg) Humic Ac
o e sults 1.58 3000 0.0002 4E-05 - 0.00016 3000
E 3.90 3000 4.017 0.8034 - 3.214 2960
3 5.81 3000 3.997 0.7934 - 3.198 2980
- 7.45 3000 4.17 0.834 - 3.336 2958
E 7.99 3000 4,259 0.8518 - 3.407 2957
Model Components 9.32 3000 4,428 0.8856 - 3,542 2956
10.96 3000 5.273 1.055 - 4.218 2947
Model to use 12.48 3000 12.42 2.984 - 9.936 2875
12.87 3000 14.07 2.814 - 11.26 2859 |
Species-Constituent
mapping I
Orchestra runtime
system
+

The L/S (liquid to solid ratio (L/kg) to be used is given by the pH dependence test as 10. It is possible to
run a low L/S in parallel to the L/S=10 condition to assess to what extent the model result at L/S=10
adequately described the release at low L/S. This condition can be selected by hitting the tick mark at
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Second iteration. If this condition is selected a

material the L/S to reflect porewater needs to be selected. Generally a value of 0.2 - 0.3 is adequate.

Hit the

button in tab group

Choose the percolation test of sample

The

needs to be selected. For this

will show up.

r

&

Total Organic Carbon

Assistance

pH Prediction Model Editor

= (S [

lJ Case Manager

% parameters

(&) Help

L_J = ‘)Eg Q ﬁ Analogous Waste Form AWF CBP (A.C.A)

From Load... From Other From Source | Edit...

Database. .. Case...

Material

Orgaric Carbon

| select...

Second iteration material

pH prediction Case - <AWF and VCT> from group <Training NIST> (changed)

Model Input Parameters

Main Components

Model input
Avalabilities
Minerals
Model parameters

Run model

Model Results

Bulk re

Model Components

Model to use

Species-Constituent
mapping

Orchestra runtime
system

General model parameters

Sum of pH and pE
Clay fraction
Hydrous Ferric Oxide fraction

Total Organic Carbon

Organic Carbon parameters

13.00
3000 mgjkg
3000 mg/kg

3000 mgjkg

First iteration
Liquid to Solid ratio

Second iteration

Liquid to Solid ratio

10.00 Ljkg

0.21 Lkg

4 pH Total (mgka)

1.58 3000
3.90 2000
5.81 3000
7.45 3000
7.99 2000
9.32 3000
10.9% 3000
12.48 3000
12.87 3000

0.0002 4E-05
4.017 0.8034
3.997 0.7394

417 0.834
4.259 0.8518
4.428 0.8856
5.273 1.055
12.42 2.484
14.07 2,814

Dissolved (mg/L) Humic Add (mg/l) Fulvic Acid (mg/L) Other {mg/l) Solid (mg/ka) Humic Ac

0.00015

3.214
3.1%8
3.33
3.407
3.542
4.218
9.936
1125

3000
2960
2960
2958
2957
2956
2947
2876
2859

- e

—

|

Before the run is actually started, it is good to check that all species in the model are adequately
mapped. This is done by hitting
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J@ : pH Prediction Model Editor

Hit Species mapping editor to verify that all species are mapped adequately. If not, they won’t be part

of the modeling run.

L] Case Manager | -') Species Mapping | '@ Help
= D O@ = (3T} 3
= ﬂ o
Load... Default From other Save Spedes No | Mapped -
case... As... || Mapping Editor ing| Unmapped
Load and Save Edit Spedies grouping
»
I~ pH prediction Case - <AWF and VCT> from group <Training NIST> (changed)
| Main Comp Species-Constituent Mapping
B Spedes Constituent mapping |l
Ag+ Ag
Model input A3 Al
Availabilties Ba+2 Ba
Minerals Br- B
Model parameters Cat2 ca
Cd+2 Cd
Run model a- a
Co+2 Co
Model Results Cri4-2 Cr, Cr{IIm), Cr(V1)
View resufts Cu+2 Cu
8 Bulk reports poc boc =
s F- F
] Fe+3 Fe, Fe(lI)
7 H2003 co32-
< Model Components H34504 As
H3803 8
H45I04 i
Model to use K+ K
Li+ Li
Species-Constituent Mg+2 Ma
mapping Mn+2 Mn, Mn{I1)
MoO4-2 Mo
Orchestra runtime Na+ Na
system Mi+2 Mi
Pb+2 Ph
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r N
G Spec.atuﬁmmwappmg Editor [E=REER
| [ case Manager ‘ ceEdit L view
~ —
=) EHR
Open... Create
Load Case Save Case
Species mapping - <unnamed object>
Spedes Available
1 Spedes Constituent mapping El Inorganic
Mapped J Mame *
Agt Ac
Al+3 Ag
Ba+2 a =
Br- Br Am
Ca+2 Ca Ar
cd+2 od As
cl o] At
Co+2 Co Au
Cro42 Cr, Cr{IIm), Cr(v) B
cu+2 cu Ba
poc poc 3 Be
F- F Eh
Fe43 Fe, Fe() E‘k
Haco3 co3z- gr
H3As04 As c
H3B03 8 s
H45104 si cacos
K+ K cd
Li+ i Ce
Mg+2 Mg cf
Mn+2 Mn, Mn(TT) d
Mo04-2 Mo L cm
MNa+ Na CN
Ni+2 Ni e
Pb+2 Pb CNT
PO4-3 PO4 Cry
sb[OH]6- sb Co
5204-2 Se coiz- K
Sn+2 sn v ! @ Y
Mapped Constituents and mapping order

To map TIC on carbonate: click on H2CO3 and double click on TIC.
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—— N
i @@ )= y Speciesto?u'lﬂ. ituent Mapping Editor (= [ [
| |1l case Manager | <= Edit ['#4] view @) Help
Open... Create | Save Save
As...
Load Case Save Case
Species mapping - <unnamed object>
Species Available
I Species Constituent mapping = Inorganic | Organic
Mapped 3 Name *
Ag+ Ag sg
43 u a
Ba+2 Ba Sm
Br- Br sn
Ca+2 Ca 503
cd+2 cd E 504
a- cl 5045
Co+2 Co sr
cro4-2 Cr, Cr{II), Cr(vT) sum heavy
cu+2 Cu Ta
poc poc T
F- 1T_c
T+3 Fe, Fe(Il) T:
H2C03 CO32-, TIC .
o A T
H3B03 B ‘ TIC I
H45104 Si
K+ K m E
Li+ L T0C
'l Mg+2 Mg u
Mn+2 Mn, Mn{II) v <
MoO4-2 Mo P} 'EI »
Mz Na =L
Mapped Constituents and mapping order
lpeBhstituent mapping of Spetieg <H2C03>
CO32- TIC ‘

Hit the green button at the top left of the pane.
The settings can now be saved by clicking on the Save button at the Case Manager level (top bar).

Now all is set to run the model. Click Run model.
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@ : pH Prediction Model Editor (= [

| UCasaManager | @Help

SARN ) S

Open... Create | Save Save
As...

Load Case Save Case

»
| pH prediction Case - <AWF and VCT> from group <Training NIST> (changed)

Run Model

| Main Comp unning

@ Batch mode

I

Model input
Availabilties
Minerals (7 Prepare data only
Model parameters

() Interactive mode [ abort

Run progress
Run model i

Model Results
View results

Bulk reports

Assistance

Model Components

Model to use

Species-Constituent
mapping

Orchestra runtime
system i

The model can be run either in Batch mode or Interactive mode. For this model Prepare data only is not

so functional, unless the process of importing data and modifying the model run needs to be continued
at a later time.

To understand what is happening in the background it is useful to run Orchestra interactively. Hit Run to
start the model.

|| ORCHESTRA-Comp (Running on Windows 7 with 1.7.0_45 Oracle Corporation, using 8 processing cores) = |6

File Run Tools Help

Intro |
Documentation
Chemistry
Output_minerals
Column
Input
Output
Distribution
Concert

RCHESTR

An Object Oriented Framework for Composing

Chemical Speciation and Mass Transport Models

Version: 26 September 2013 17:34

No input file or directory selected.
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e T e

@ Reading input from input.dat
|

Cancel

A progress bar will show up, indicating the progress of the model calculations. A log of actions that are
taken during calculations is shown as well:

|£:| Orchestra Message Logger - n @M

Reading variables ... 00 s
Parsing expressions of chemistry1.inp.....
Optimizing expressions of chemistrylinp.....
2044 sec.
46200 variables, 193790 expressions, 85 equations.
Switching on: eltr_ss.un:-10.0
Switching on: Clay_don.logact: 0.0 —
Switching on: HA_don logact 0.0
Switching on: HA1 .unknown: 0.1 N
Switching on: HAZ unknown: 0.1
Switching on: Hfo_e logact: 0.0
Parsing expressions of dissplusdocinp.....
Optimizing expressions of dissplusdoc.ing.....

0.0 zec.
77 variables, 37 expressions, 0 equations.
Total Calculation Time: 15.116 sec.| -

[ »

To close Orchestra and return to LeachXS, hit the cross on the top right hand corner of the main
window. Conformation will be asked:

This will exit the Orchestra Composer. Is that OK?

Hit Yes in the confirmation screen that pops up to close Orchestra and transfer the model output data to
LeachXs.

Hit Save to save the results of the run. Hit View to visualize the model results.
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pH Prediction Model Editor

_ﬂ Compare to: Source Material

Compare

@ L_] Case Manager | N(‘ Results and Reports | @ Help

| Analogous Waste Form AWF CBP (A.ALA)}

oo D) BR K

Show | Open... Default Fromother Save Edit Species
Graphs list case...  As... Serieslist...

Results Spedies Series Lists

—— | pH prediction Case - <AWF and VCT> from group <Training NIST>

Main Components

Wiew Results

Model input
Avallabilities
Minerals
Model parameters

I Run model
Model Results

View results
Bulk reports

Assistance

Model Components

Model to use

Species-Constituent
mapping

Orchestra runtime
system

General Parameters | By species series | By individual species|

All Parameters
pe
Dissolved Humic Acid
Conductivity
Redox Potential
Adid fBase Neutralization Capacity

|

Tick Show graphs to view the results of General parameters, By species series or By Individual species

respectively.

Here are examples of the various views.
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ins‘ pH prediction Case - <AWF and VCT> from group <Training NIST>: General Parameters
A0 layout | (@ Eport | @ Hep
j;l B (w |
Expart
All
To Excel
»
| pe sx function of pH DHE 33 function of pH Conductivity 33 function of pH
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pH prediction Case - < AWF and VCT> from group <Training NIST>: Selubility Majer
layout | (©)Export | @ Help
—
e
Export
Al
To Excel
»
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The red dots are the pH dependent leaching test data (Method 1313). The blue dots are the percolation
test data (Method 1314). If the data overlap, the conclusion is that the substance is solubility controlled
and pH and redox are more important controlling factors of release than L/S (liquid to solid ratio).

This is a very crucial observation for long term prediction potential.

@s‘ : pH prediction Case - <AWF and VCT> from group <Training NIST>: Solubility Major = | B
MY out (€ Export | (@) Help
—
& &4
Export
Al
To Excel
»
— Phaze distribution of al+3 Phaze distribution of Ba+2 Phaze distribution of Ca+2
e o s
o \ B TOUJUO  OE JOL 0 O
- HERR By .
Z —_—
P T =
% / N £ fl
ot \ 5y
i ]
8 o i
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= cer [ eimem A ALD3S0ZIN0I] [ CaSMsO426M0
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o
£
]
8
5 Phase distribution of Fe+3 Phase distribution of H4SiG4 Phase distribution of 504-2
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@s‘ = pH prediction Case - <AWF and VCT> from group <Training NIST>: Solubility Fe+3 = | (5 )
AT avout | (©mport | @ Hep
=
[ &
Export
Al
To Excel
»
[Fe+3] as function of pH Phase distribution of Fe+3
10000 1000
% 1000 5 1m0
£ 100 g
E 1w =
g e
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g o1 T
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5 om c
o1 [SaulsFY
1 2z 3 4 S & 7 8 9 10 11 12 13 14 0.0001
BH 1 2 3 4 5 6 7 8 9 10 11 12 13 14
pH
@ Lnalogous Waste Form &WF CEP (A,P,4)
----- #Analogous Waste Form &WF CBP (8,4 )-Predicted [ Free [ DOC-bound B FoM-bound
@ Snalogous Waste Form &WF CBP (8,C,4) B FeOxide [ Clay [ Ettringit=
ol L= snalogous Waste Farm AWF CBP (A,C,A)-Predicted 1 a4 FeloH]3(am] [ Fe2[Se03]3:2H20
o
c
I}
b
E Liquid phase distribution of Fe+3 Solid phase distribution of Fe+3
120 120
100 &
= \\ L £
g 80 4 ?EE
£ \ /
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: | / g
g 40 \ b
3 I
£ \\ //' an
0 — 1 2z % 4 5 6 7 8 9 10 11 12 13 14
12 2 4 5 8 7 8 9 W 11 12 13 14 pH
pH
Bl FOM-bound B FeOxide [ clay
[T Free [ DOC-bound] [ Etiringite [ AA_Fe[OH]3lam] [ Fe2[Se03]3:2H20

In an iterative approach the description can be optimized to describe all major, minor and trace

substances in an optimized condition.

An optimized fit is shown for AWF (Waste form) below and will be made available at the training, as well

as optimized model runs for all other CBP materials.
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.

pH prediction Case - <Analogous Waste Form 1> from group <CEP reference materials>: Solubility Full set
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a

pH prediction Case - <Analogous Waste Form 1> from group <CBP reference materials>: Solubility Full st

Assistance

riinﬁl
j 4(«‘-

Layout

(©)Export

@ Help
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All
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[Sr+2] as function of pH Phase distribution of Sr+2
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From these further modifications can be modeled, such as imposed reducing conditions, carbonation,
addition of radionuclides, change in model parameters like HFO (hydrated iron-oxide content, variations
in organic matter content, changes in trace element content, etcetera.

The pH dependence test modeling in combination with the percolation test covers a wide range of pH
and L/S conditions and results in a Chemical Speciation Fingerprint (CSF) that can be used as basis for
subsequent modeling of mass transfer cases.

The CSF consists of element availabilities, reactive surface quantification (clay, Iron oxides, and organic
matter), minerals and redox status.

Tank Model

(No description available yet...)
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Advanced Modeling

The most advanced models that are disclosed in LeachXS are displayed in the Advanced Modeling roll-up
menu. In particular, all models that are developed in the Cementitious Barriers project can be found

here.
LX!SI ] LeachX5™ Developer Version = | B i
!
-£A0" |3l Database e BExport i Tools | [XSversion | @ Help
N
Current database: Va’ J
[_J C:\...\Development CBP database Sept_2013.mdb Select other | Material
database... || references

Database Verification

» Welcome

Analyze, Compare, and Display Leaching Data

Acid/Base Neutralization Capacity

Import or Add New Data

Classic LeachXS Modeling
Advanced Modeling

.

—
( Cementitious Barriers Modeling Scenarios...

3-Layer
Dutch Soil Quality Decree Scenario
Multi-surface Soil Model

Assistance

Cementitious Barriers Modeling Scenarios ...

The development of scenarios for the Cementitious Barriers Partnership (CBP) follows the following
general path:

e Within ORCHESTRA, a conceptual model is developed to describe sub-scenarios for CBP-relevant
problems in HLW tank closure, waste vault disposal, spent fuel pool storage, and D&D activities.

e After preliminary testing, the model is implemented in LeachXS to allow easy data input
preparation and output handling in graphical tabular and export mode.

The family of CBP models is accessed through the link.
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-

Assistance

L i
Qv b

Contents Context Release About

Cementitious Barriers Scenario Model Selection

@ Help

MNotes LeachXS™ Pro

Available Scenarios

Laboratory Test Simulations
Monolith Diffusion Test Scenario

Percolation Column Test (mobile-immobile
zZones)

Prediction Scenarios Modeling
(Monolith Diffusion)

Leaching (1 Layer)

Leaching with Carbonation and Oxidation (1
Layer)
Sulfate Attack with Leaching (1 Layer)

Prediction Scenarios Modeling
(Percolation)

Mobile-Immobile Zones Dual Regime Leaching
Percolation with Radial Diffusion Leaching

Start Modeling

Monolith Diffusion Test
Scenario

Sample Tank

Liquid Diffusion

Refresh
Solution

Eluate

Scenario Description

This is a graphical representation of the Orchestra-

LeachXS Monolith Diffusion Tank Scenario. The left box
represent the monolithic object The box in the middle is

Component Description

If you click on one of the available scenarios, a schematic diagram of the selected scenario will appear in

the top right pane. In the example above, the
can adjust the size of the window. You can also enlarge or reduce the size of every pane by dragging its

border up, down, left or right.

has been clicked. You

The models that have been developed are categorized in:

e Lab test simulations

The currently implemented scenarios are:
o Monoalithic Diffusion Test Scenario
Simulates tank test leaching results

o Percolation Column Test (mobile-immobile zones)

Simulates column test results considering a dual regime equilibrium/convection approach
e Prediction scenarios for monolithic diffusion

Simulates leaching from single systems of containing monolithic materials with options for

physical/chemical degradation from:

o Leaching (1 Layer)

o Sulfate Attack with Leaching (1 Layer)
The sulfate attack model is a model developed for the CBP to address degradation of the
cement barrier by elevated sulfate levels in contact with the barrier either from within or
outside the barrier. The subject has been one of the subjects worked out by Sohini Sarkar
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for her Thesis at VU. It is one of a series of sub-models to be implemented in LeachXS to be
used through the GoldSim Bridge in GoldSim simulations.

o Leaching with Carbonation and Oxidation (1 Layer)

Prediction scenarios for percolation

The currently implemented scenarios are:

o Mobile-immobile Zones Dual Regime Leaching
o Percolation with Radial Diffusion Leaching

To begin the sulfate attack modeling process, highlight a sulfate attack modeling the

pan

The

e and click on

r

ILKESI = Cementitious Barriers Scenario Model Selection

EAC & Help

Qv | b

Contents Context Release About
Notes LeachXS™ Pro

Available Scenarios

Laboratory Test Simulations
Monolith Diffusion Test Scenario

Zones)

Prediction Scenarios Modeling
(Monolith Diffusion)

Leaching (1 Layer)

Assistance

(Percolation)

Percolation Column Test (mobile-immobile

Leaching with Carbonation and Oxidation (1
<: Sulfate Attack with Leaching (1 Layer) >
Prediction Scenarios Modeling

Mobile-Tmmaobile Zones Dual Regime Leaching
Percolation with Radial Diffusion Leaching

Start Modeling

Leaching with Sulfate Attack
(1 Layer, unsaturated, no gas interaction)
Inflow
Solution

Sur ra:eg o=t - cmh;:ﬂ
S barrier volume
o (liquid)

15 Liguid Diffusion
SN T

“— Thikress —3
Outflow

Scenario Description

This is a graphical representation of the Orchestra- -
LeachXS Sulfate attack Scenario.The left box

representsthe cement barrier. The other box represents

Component Description

Click Start Modeling to begin

will show up. The editor will assist you in:

Editing input data for a model;
Running the model;

Showing model results;

Saving your work;

Opening previously saved sessions.
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The CBP Scenario Editor

The is a framework for working with CBP scenarios. It designed to have a consistent
look and feel for all CBP models, although some parts of the editor may not be available for a specific
model. For instance, the option to select a monolithic lab test that is to be simulated will only be
available for a lab test simulation model and not in any prediction scenario for monolithic materials.

Below is an overview of all the elements that are part of the editor.

= CBP Scenario editor: CBP Sulfate Attack Scenario Elﬂlﬂw

S
JH | 1l case Manager & view | [AEdt | @ Help -% Ribbon bar

Z ieed L)(S = fl.. T
. . g EACH Y
Appllcatlon Custormize Modify... Ribbon tab’
button Editor...

groups and

Editor Available Solutions X
functions

Maodel Input

=] Scenario Components Leaching with Sulfate Attack

£ Cement barrier (1 Layer, unsaturated, no gas interaction)
Physical In|

Navigation _=>> Chemical sl Components

Output 2 < : .
. ho Flus pa n e
pane = Inflow solution Surfaes Tn & Contact |

Refresh . barrier volume
=
Chemical \--.__) Liguid Diffusion {‘wd]LJ
= Outflow . >y o/

DL.ItDLIt € Thickness —3>»

Outflow
= Global Parameters

Strainparameters
Porosity
Tortuosity Parameters (textual)
Density
Parameter Mapping
= Other Classes
Refresh Scheme
Water Composition Parameters
Cell Parameters
Solid Composition [pElnE

Model Components

Model Results

<unnamed case> [M

The description below summarizes the main functions of the editor. In order to see all options that are
described, check the box on ribbon tab in the ribbon bar.

Scenario Editor components

Navigation pane

This pane is used to navigate through all information of the model that can be edited or shown. It will
also assist you in running the model and showing results. The pane is divided in four sections, grouping
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similar aspects of the model together. You can expand a section by clicking on its header. If you do so,
the clicked section will expand itself, while other sections are collapsed.

Section shows all building blocks of the model and the input data associated with them.
Every phrase in the section is a link. Clicking it will reveal the data associated with it.

Section shows configuration data for the model: the files that comprise the entire
model, the Orchestra files needed to run a model and more. You'll probably won't visit this section,
unless you are an advanced user.

Section contains options to run the model.
Section will enable you to make selections in the model results to be displayed and
reported.

Components pane

The model picture pane shows the same schematic picture of the model as the one that was displayed
in the . It can be used as an alternative to navigate through the scenario components. If
the panel or panel is expanded, clicking on a segment of the picture will
select the corresponding scenario component in the panel.

Parameters pane

The content of this pane depends on what section of the navigation pane is selected. When the
section is expanded, a description of the selected entry is shown. If you have checked the box
on ribbon tab in the ribbon bar, you’ll see that part of the Orchestra
input file that contains input data for the selected entry. When the section is
expanded, you’ll see details of the specific model component you have selected. When the section
is expanded and the model is running, you’ll see details about the progress of the run. When the
section is expanded, it will contain options to specify what results are to be shown.

Ribbon bar and its elements

The ribbon bar contains all functions you can use to manage your model input and show results and
reports. All functions are organized in different ribbon tabs. Within a ribbon tabs, ribbon groups are
used to group functions that belong logically together.

Application button

Clicking on the application button will reveal two lists. The left list contain general functions that are
applicable to many windows and the right list contains the most recent cases that you have used for the
particular type of model you are working with.
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Organizing your work

The CBP Scenario Editor offers you facilities to save all changes you made. All input data, model files and
model components like minerals and Orchestra files are bundled into one document called a . Cases
can be saved for later use and opened again. The ribbon tab group gives access to the
LeachXS , which helps you saving and opening cases. You can read more about cases and
the in chapter “LeachXS Cases and Case Management” on page 100.

Every CBP model contains a number of cases that you can use as a template. Use the button on
the ribbon tab to select a template. After you have opened a template, the case is loaded
into the editor. The same ribbon tab contains functions to save your edits.

Reporting and documenting

You can make a report of your case by pressing the button on ribbon tab .The
following dialog will show up:

i = Save Report to Excel = &‘
1) e

| J Report File @ Help

o |« =

Open... Create... | Generate

Select Report
Destination Report File

Ci\Users\Seignette-d\Documents\CBP materials-Concrete VCO (vaults, CBF)-Case 1ver 0 (r...

This workbook is new.

Warksheets To Save (double-dick to rename) Worksheets of Destination Report

Sheet Name Sheet Name
@ Report

|

The report will be created in a Microsoft Excel® workbook and worksheet of your choice. Use the

or button to open an existing workbook or create a new one. The left pane shows the proposed
worksheet name to create the report on. You can choose another name by double-clicking it. The right
pane shows the worksheets that your chosen workbook contains. Press the button to create
the report. You can inspect the destination workbook by hitting the button.

You can attach documents to your case for reference or documentation. Press the
button on the ribbon tab to organize your attachments with the
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r

Attached Documents Manager

EAT 1 Attachments @ Help
FEHE & X
Add | Save Save Show Delete

File... As... | Contents

Current Attachments

Name Extension Type

DataSelection .xlsx Microsoft Excel-werkblad  C:\Users\Seignette-d\Documents\DataSelection. xdsx

Original Location

The pane named
case. Use the
explorer window onto the
press the button. Press the

you want to edit an attached document, use the

location that is listed in the

column. Alternatively, you can use the
specify a different location. After editing the document, drag it to the pane or use the

shows a list of attachments that are already included in your
button to add additional documents. Alternatively, you can drag files from an

pane. You remove documents by selecting them and
button to inspect a document you have selected. If
button to save a copy of the attachment to the
button

to

button.

Note that the document will be added to the list. You should remove the original file by selecting it and

pressing the button.

‘ Note that your attachments are not linked to your case. They are actually copied into it.

Navigation pane: Model Input

The

section displays the Orchestra input file in a structured manner. This file (which is

typically named leachxs_parameters.txt) is formatted and organized in blocks in such a way, that both
LeachXS and Orchestra can interpret it. All blocks in the input file are organized in the following

categories:

The blocks in this category correspond with the segments in the graphical representation of the

modeled case. For the chosen model, the segments are the

the

, the

. The data for every segment may be organized in separate blocks, such as physical

parameters, chemical parameters or output parameters. Other blocks may be present, depending
on the model. Chemical data is usually composed of concentrations or availabilities. Other non-
chemical parameters are collected in the physical data block. Output parameters usually denote
time series with times the model outputs results.

The blocks in this category are segments that play a role in the model, but are not represented in

the graphical representation of the model.

and
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This category may contain blocks containing parameters that do not belong to a particular segment

or component, but are parameters to the

It may not be desirable to represent model parameters with the name and unit of measurement

model as a whole.

that Orchestra uses. The parameter mapping block contains a list of these variables, together with a
corresponding LeachXS name, unit of measurement and a conversion factor to convert an Orchestra

variable to a LeachXS variable. Note that this list usually is composed in the design phase of the

Orchestra model and need not be modifie

This category contains all blocks in the input file that do not belong to any of the other categories.

d.

Every data type in this section has a dedicated editor. Chemical and physical data can be edited with the

, refresh data with the

and output data with the

Navigation pane: Model Components

-

insl 5 CBP Scenario editor: CBP Sulfate Attack Scenario =8 ﬂh
~EACY | J Case Manager  view # Edit & Help
Wl IXs = e
bl XS = a
LeachXS Customize | Load model files Modify...
Editor  Editor... from folder...
Editor Model Files Available Solutions
Model Input Leaching with Sulfate Attack
i (1 Layer, unsaturated, no gas interaction) o
Salution
Model to use B
Orchestra System oo N 4
Species-Constituent Mapping Srfeces Cement - Contact
W volme
Minerals R ety (Hquid)
—~ Liguid Hiffusion
= Doy T.
€— Thickness —>
Outflow
Minerals
MName Reaction Constant Reaction i
AA_Fe[OH] 3[am] 3.981E+16 AA_Fe[OHI3[am] + 1H20 -> 1Fe[OH]4- + LH+
BaSr504[50%Ba] 1.663E+08 BaSrs04[50%Ba] -» 0.5Ba+2 + 1504-2 + 0.5 5r+2
beta-TCP 8.433E+28 beta-TCP -> 3 Ca+2 + 2P04-3
Cem07_AI[OH]3[am] 5.728E+13 Cem07_AI[OH]3[am] + 1H20 -> 1 Al[OH]4- + 1H+
Cem07_Brucite 1.482E-17 Cem07_Brucite + 2H+-> 2H20 + 1 Mg+2 L
Cem07_C24H3 3.664E-15 CemO7_C2AHS + 2H+ -> 2 Al[OH]4- + 2 Ca+2 + 5H20 3
Cem07_C2ASHS 2.539E+17 Cem07_C2ASHS -» 2 Al[OH]4- + 2 Ca+2 + 3H20 + 1H2SI04-2
Cem07_C2rH8 4.018E-11 Cem07_C2FHS + 2H+ -> 2Ca+2 + 2Fe[OH]4- + 5H20
Cem07_C2FSHB 2.542E421 Cem07_C2FSHS -» 2Ca+2 + 2 Fe[OH]4- + 3H20 + 1H25i04-2
Cem07_C3AHE 7.047E-356 Cem07_C3AH6 +4H+ -> 2 Al[OH]4- + 3 Ca+2 + 4H20
Cem07_C3FHa 1.472E-31 Cem07_C3FH6 +4H+ -> 3 Ca+2 + 2Fe[OH]4- + 4H20
Cem07_CAH10 3.162E407 Cem07_CAH10 -> 2 Al[OH]4- + 1 Ca+2 + 6 H20
Cem07_Caldte 6.375E-09 Cem07_Caldte + 2ZH+ -> 1Ca+2 + 1H2CO3
Run Cem07_Gypsum 3.828E+04 Cem07_Gypsum -> 1Ca+2 +2H20 + 1504-2
Cem07_Portlandite 1.609E-23 Cem07_Portlandite + 2H+ -= 1 Ca+2 + 2H20
Model Results Cem07_Syngenite 5.31E-08 Cem07_Syngenite -> 1Ca+2 + 1H20 + 2K+ + 2504-2 -
<unnamed case> | L3
h

The

section shows parts of the heart of the model and some interface definitions

between Orchestra and LeachXS. These parts are usually not of interest or importance to a regular end

user. The categories to edit offered here are:

The Orchestra model is composed of a number of files that define relevant parameters, chemistry
and definitions. These files together are called the “mode

I”

. Files in the model can be edited,
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replaced or removed, and extra files can be added. This function is normally of importance for a
model designer only.

The Orchestra system is a set of files that form the heart of the Orchestra engine that is capable of
performing the instructions that are comprised in a model [a better description needed]. Files can
be added, replaced or removed, and extra files can be added. This function is normally of
importance for a model designer only.

Some model parameters, like concentrations and availabilities, can be obtained from a LeachXS
database with leaching data. The name giving of constituents like Na, As or Ba is different from the
entities in Orchestra. The Species-to-Constituents Mapping defines which Orchestra species
corresponds to which LeachXS constituent. This function is normally of importance for a model
designer only.

Mineral reactions play an imported role in many models. The set of minerals that take part in the
model can be defined and edited here.

The first two items will be visible only if the box on ribbon tab in the
ribbon bar is checked.

Navigation pane: Run

LKESI ] CBP Scenario editor: CBP Sulfate Attack Scenario = | B S|
-EAC |_J Case Manager & view @ Help
“ ¥ Show advanced Options
Options
Model Input Leaching with Sulfate Attack
Model Companents (1 Layer, unsaturated, no gas interaction) o
Solution
Run B
Interactive Mode Ne c'n;‘ N &
Batch Mode a'ff“ Cement - S
Prepare Data Only . L e (liquid)
* 2y T
€— Thickness —>
Outflow
Run Orchestra
Model Results 4 »
<unnamed case> | L
The section shows the different ways to run the model. Currently, the options are:

Clicking this link will start Orchestra in interactive mode. Orchestra is started and execution is
suspended until the Run button is clicked in the Orchestra user interface.

86



LeachXS CBP Version 2.0 User’s Guide (rev. 0)

Clicking this link will start Orchestra in batch mode. Orchestra is started for immediate execution. No
user interface will show up.

Clicking this link will not start Orchestra, but instead, a directory is created and all model files and
Orchestra system files are stored in an appropriate directory structure, fit for running Orchestra
outside of the LeachXS environment. This function is normally of importance for a model designer
only.
The first and last option is visible only if the box on ribbon tab in the
ribbon bar is checked.

Navigation pane: Model Results

Lxgs‘ s CBP Scenario editor: CBP Suffate Attack Scenario = | |
AT |1l Case Manager & view @ Results and Reports @) Help

Graphs | Check Uncheck
Al Al

Show Spedies

Model Input Leaching with Sulfate Attack
(1 Layer, unsaturated, no gas interaction)

Model Components Inflow

Solution

Run

-
Model Results HoFhx ~ &
5 Surfaces ot
= Scenario Components W Sement ?mec-e:
N
i = Lisguiel iffusion
Outflow N i
= Thickness =3
Qutflow
Distribution and Speces | Spedes Lists
?ercentage Profiles Constituent Spedes Name i
@ Al Phases al Al[oH]4-
© Solid Phase [[ea Ba+2
_ Fife Ca+2 £
) Dissolved Phase @ a*
Cer Croa-2
Concentrations Fe Fe[OH]4-
© Total [T coszz- H2c03
Si H25I04-2
Other ()] H3B03
) Variahles [H]4 K+
Mg Mg+2
- 71 Mo Mn04-? i

@ As function of Time, at Depth: m

(71 As function of Depth, at Time: :] days
<unnamed case> ‘ T

The section helps you to select the results you want to inspect. It shows all scenario
components and reveals what results can be obtained after selecting a specific scenario component.

Editing your scenario

The tab of the ribbon bar contains all functions to edit your scenario. What functions are available
depends on what part of your model is selected. If you have selected anything in the
section in the navigation pane, the tab may show something like this:
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CBP Scenario editor: CEP Monolith Diffusion Tank Scenario

|

| J Case Manager ™ view | A Edt | @ Help

....... vy
[+ I_XS = /i
s EACH Concrete VWCO (vaults, CBP)YA.M_A) i
Edit LeachXS Customize | Selact... Modify...
(notepad++) Editor Editor...
Editor Model Source Material Available Solutions

Tab group
test. By pressing the

will only be present if you have opened a scenario for simulating a lab
button you can select an existing lab test. The geometry and other physical

parameters of the model will be set to the geometry and physical parameters of your selected test.

You can define standard solutions that can be used by your model. Press the button on the
ribbon tab to define them. If, for example you are editing a model that simulates a

monolithic diffusion test, you can use the solutions you have defined here for refreshing the tank.

You can edit a specific part of your scenario data by using the button on the tab

group. This will start an editor that is designed for the part of your scenario you selected.

The Data Editor

The Data Editor is designed to edit chemical or physical data. For instance, if you select any entry with
chemical parameters in the Model Input section of the Navigation pane, the editor may show up like
this:

LK‘SI Q\ @ )= Data Editor - Solid Monolith Sample - Chemical = | B S
EAcH | Chemical Data | [ Edit  [Ed View @ Help
']
Avaiabiliy or Concrete VCO (vaults. CBP}A.P.A)
Total Content...
From Database
» Solid Constituents
Nr Ag Al Ba Br Ca od Co cr Cu F Fe C032- Si |
mo/kg mg/kg mo/kg moskg mgskg  moskg mg/kg mokg moikg moikg mo/kg mo/kg mgskg
@ || Data 1 1 E 26,93 0.08702 5.559E+04 0.06233 1.287 16,43 7193 3z 1730 2174 1.265E+04
1]
=
]
el
2
3
q I r
Additional Specifications

The editor may show several sections, depending on the content of the chemical parameters. These are
the sections:

All constituents that are defined in the solid phase of the chemical parameter block are shown,
together with their values, in mg/kg. There may be several rows of values, depending on how the
block of chemical parameters is modeled. You can edit every single cell that represents a
concentration. You can also obtain concentrations or availabilities for certain cells from the LeachXS
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database. First, select the cells you want to fill from the database. You can select a range of cells, an
entire row (click on the row header) or the entire grid (click the top left cell in the grid). Next, click
tab and the button on the tab group.
Next, select a test from the database: the selected cells will be filled from the selected test.

Note: if there are constituents in your selection that did not have any availability data, the editor will
inform you about the constituents that were not found in the database before the found constituents are
filled. After you have acknowledged the message, the values of the constituents that were found in the
database are updated and colored blue. The other values will not be updated and retain their black color.

All species that are defined in the gas phase of the chemical parameter block are shown, together
with their values; in mg/L. Edit them as desired.

All species that are defined in the gas phase of the chemical parameter block are shown, together
with their values, in volume percentages. Edit them as desired.

All other, non-concentration variables in the parameter block are shown here. Edit them as desired.

When you are finished, press the green checkmark in the title bar to save your changes. LeachXS will

rewrite the input file for the model. You should be aware of the fact that any previously generated
model results will become invalid.

The Refresh Scheme Editor

The is designed to edit refresh data. For instance, if you select any entry with
refresh parameters in the section of the Navigation pane, the editor may show up like this:
[ . Ksl Q@ ) Refresh Scheme Editor SHECE )

A7 | et | Eview @ Hebp

J fr +HEG XKoo ®

From Define Add Insert Insert Delete Delete | Mowe Move
Database... Range... Before After Selected Al Up  Down

Fetch Scheme Add/Remove steps Move Steps Undo

Order  Duration {days)  Volume {L) Flowrate {mL/h) | Start At (days) | Stops At {days)

0 0,25 2,08 i} 0 0.25
1 0.75 2,08 i} 0.25 1
2 1.25 2.08 0 1 2,25
3 1.75 2.08 0 2,25 4
4 5 2.08 [u} 4 9
5 7 2.08 i} 9 15
6 20 2.08 0 156 35
7 28 2,08 i} 35 64

e

The grid below the ribbon bar shows all the information needed to define the refresh steps. The pane at

the very bottom of the window shows an impression of the relative lengths of each step. Clickingon a

segment of this pane will select the corresponding step in the grid.
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Edit functions

If you double-click on a value in one of the columns , or , you can alter its
value.

The function on the tab group lets you pick a test material, whose

refresh scheme will replace the current one.

The function on the same tab group gives you the option of quickly generate a list of
times. You can define a list of evenly distributed time steps, a list of times where each successive time
increases with a constant factor, or just a list of times at you liking by typing a space separated list of
times. See “List Generator” on page 147 for details.

With the functions on the tab group, you can add or insert a step or remove
selected or all steps.

You can change the order of the steps by using the and buttons in the
tab group.

You can undo all your actions and revert to the list as it was when starting the editor by pressing the

button.
View functions
You can change the time unit by clicking the appropriate button on the tab.
The Output Times Editor
The assists you in editing the times model results are recorded. You can use this
editor if you have selected parameters in the panel.

LKES' Q\ﬁ s Output Times Editor (changed) Elﬂléj
R

B Edit | EdView @ Hep
j ,_ft LJ'Ia v % I@)
Default Define Add Delete | Undo
Times Range... All All
Mew List Add/Remove steps Unda
Order Time {days)
[¥] [¥]
1 0.25
2 1
3 2.25
4 4
5 9
] 16
7 36
8 &4
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The title bar contains buttons to close the editor and save (green button) or abandon (red button)
changes. The text in the bar indicates if you have changed any data or not.

The ribbon bar contains functions to edit the times (the tab) and to alter the way the data is
displayed (the tab).

The grid below the ribbon bar contains the list of times. Apart from the functions on the tab, you
can alter a time by double-clicking on the entry you want to change.

The bar at the bottom of the window gives you an indication of the relative lengths of the times in the
list.

Edit functions

If you double-click on a time step in the list, you can alter its value. Note that the list will be sorted
immediately after you have changed it, so that the steps are in ascending order.

The function on the tab group replaces the current list with the list of times that
might be appropriate for the model.

The function on the same tab group gives you the option of quickly generate a list of
times. You can define a list of evenly distributed time steps, a list of times where each successive time
increases with a constant factor, or just a list of times at you liking by typing a space separated list of
times. See “List Generator” on page 147 for details.

With the functions on the tab group, you can add a step or remove selected or all
steps.

You can undo all your actions and revert to the list as it was when starting the editor by pressing the

button.
View functions
You can change the time unit by clicking the appropriate button on the tab.
The Model Files Editor
If you have selected the section of the navigation pane, you will be

able to modify the set of files that comprise the model you chose. You can add, edit view and delete files
from the model and you can set the amount of memory the model is allowed to use.

Note that this is possible only if the box on ribbon tab in the ribbon bar is
checked.
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LKES-I Q\ .‘ﬁ\ | 5 CBP Monolith Tank scenario Model inter... "= B ot S
| = =
-EA0Y | Case Manager Files &) Help
+ @ X =
Add Add files to Delete Edit View Customize
files... subfolder... files (notepad++) (notepad++) Editor...
Content Edit or Inspect
»
| | Model - <unnamed object>
Medel memory needed 1024 Mb
Model Description
Model modified to use layers with different composition -
Mode! files
7] X X -~
(%] Name Last Modified Size
[
] Root ~
L
E check_dt.inp 27-09-2013 17:56:46 437 |
2 chemistry0.inp 07-10-2013 22:18:12 39837 3
chemistry L.inp 07-10-2013 22:18:12 39910
chemistryl_components.inp  07-10-2013 22:18:12 9407 =
chemistry2.inp 07-10-2013 22:18:12 53569
chemistry3.inp 07-10-2013 22:18:12
dodk.inp 08-03-2013 13:30:33 376
column.dat 27-09-2013 17:56:46 1722
composer.inp 07-10-2013 22:18:12 800
composer. xml 20-12-2012 22:22:42 200
concert. xml 07-10-2013 22:18:12 4508
description.inp 07-10-2013 22:18:12 99 -
\

The title bar contains buttons to close the editor and save (green button) or abandon (red button) any
changes.

The ribbon bar contains functions to add files to or remove files from the file list (the tab
group) and to view or edit a selected model file ( tab). You can also save the model as a
separate object for use in other model cases or load one from disk. These functions are present in the

ribbon tab. Note that you can also add files by dragging files from any Windows Explorer
window and drop them on the file list.

The pane below the ribbon bar shows the amount of memory the model is allowed to use and a model
description. You can edit both the memory and the description.

The bottom pane shows the list of files make up the model. The files that form the core of the model are
colored blue.

The Orchestra System Editor

If you have selected the section of the

navigation pane, you will
be able to modify the set of files comprising the Orchestra system that is included with your case.
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Note that this is possible only if the box on ribbon tab in the ribbon bar is
checked.
LKES| Q@ - Orchestra System Editor = | B S
~EAY | J Ccase Manager Files @ Help
& X =
Add Add files to Delete Edit View Customnize
files... subfolder... files (notepad++) (notepad++) Editor...
Content Edit or Inspect

Orchestra System - <unnamed object>

Java executable java.exe
Jar file [ord’1esha2013.jar -
Description
The Orchestra-LX5 2013 runtime system 26032013 with corresponding -
objects2013.
System files
=
Name Last Modified Size '
Root ~
adsmodels, bt 29-06-2007 14:26:00 27711
chp_min_2013.txt  26-09-2013 21:15:34 3022 -
description. bt 28-09-2013 12:24:56 73
ecn_patch_2013.txt  27-09-2013 14:06:08 38529
empatch. tet 04-05-2007 14:39:14 31882
minteq. tet 18-03-2008 13:54:18 148570
objects2013. txt 26-09-2013 22:20:50 42702
orchestra2013.jar 26-09-2013 20:07:12 378387 -

s

A

Most functions of this editor are the same as the ones in “The Model Files Editor” on page 91. In
addition, you can specify the file this is to be executed for running a model and how the
is called in your system.

The Species Mapping Editor

Orchestra uses species in its chemistry, whereas LeachXS uses constituents. When assigning
concentrations or availabilities to Orchestra species, a LeachXS database can be used as source. In order
to assign values to species correctly, a mapping should exist that maps an Orchestra species to a
LeachXS constituent.

If you have selected the section of the navigation
pane, you will be able to modify this mapping by pressing the button on the tab of
the ribbon.

The lets you inspect or adjust the mapping of all species of the model you use to

constituents. You can assign one or more constituents to a species. If you assign more than one
constituent, the order of constituents is of importance. When assigning a concentration from a LeachXS
database to a species, LeachXS will walk through the list of assigned constituents. The first constituent in
the list that has a concentration will be used.
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{53! @ @ | s Speciesto Constituent Mapping Editor = (5] S
[ Ay

| 1| case Manager <= Editor '# Mapping ©) Help
% ¥ D v
Clear

Constituents

Species mapping - <unnamed object>

Specdies Available Constituents
B} Spedies Constituent mapping i Inorganic | Organic
Mapped B} Name -
Ag+ Ag Ac
Al+3 Al 3 Ag
Ba+2 Ba Al
Br- Br Am
Ca+2 Ca Ar
Cd+2 cd As
cl- cl At
Co+2 Co Au
cro4-2 Cr, Cr{III}, Cr{v) B
Cu+2 Cu Ba
poc poc Be
F- F Bh
Fe+3 Fe, Fe(ll) v L — z
il P
H2CO3 Co32-

Mapped Constituents and mapping order
Constituent mapping of Species <Ca+2>

Ca

The title bar contains buttons to close the editor and save (green button) or abandon (red button)

changes.

The ribbon bar contains functions to edit the mapping (the tab group), to group species (the

tab group) and to save or load existing mapping definitions to or from disk (the tab
group).

The left pane below the ribbon bar ( pane) shows the mapping of all species, whereas the right
pane ( pane) contains all available LeachXS constituents you can use for mapping.
The bottom pane ( pane) shows the constituents that are mapped to the species

that is selected in the left pane.

To assign one or more constituents to a species, first select a species in the pane. Then, look up
an appropriate constituent in the pane and double-click it. The constituent will be
added to the list of mapped constituents in the pane.

To remove a mapped constituent, first select the species containing the constituent to remove. Then
select the constituent in the pane and click on the button in the tab,
tab group
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If you want to change the order the constituents are mapped for a species that is mapped to several
constituents, select the subject species, then select a constituent in the pane and
use one of the buttons in the tab group to change the priority of the constituent.

While manipulating the entire mapping, it may be handy if species are grouped according to their
mapping. The buttons on the tab let you group or ungroup the list of species.

The Minerals Editor

Minerals play an important role in the modeling process. You can change the list of minerals that are

used in the model with the Minerals Editor. Select the section of the
navigation pane, and press the button on the tab of the ribbon. The
will appear.

To ease the process of selecting appropriate minerals, the editor contains two lists. One list contains all
the minerals that comprise the selection you want. The other list contains a pool of minerals. You can
load minerals from a mineral source to this pool. From the pool, you can compare mineral definitions
with definitions in the list of selected minerals. You can also drag minerals from the pool to the selected

minerals list.
f =]
{é‘s. Q@)= Mineral List Editor = | E S
-EA0H l_J Case Manager ¥ ¢ Mineral Pool % Mineral Selection j View @) Help
% 2 At | g
A A A A “
Existing From Chemical Load From Add From
Mineral Pool... Spedation Case... File(s)... Filels)...
Load Edit
» valid Reactants Pool of Available Minerals Selected Minerals
é!:jz MName Reaction Constan’ MName Reaction Constant Reaction -
cl- AA_Brudte 1.445E-17 AA_Brudte + 2H+-> 2H20 + 1M..,
ey AA_Calcite 2.131E-09 AA_Caldte +2H+-> 1CO2[d] + ...
Mg+2 AA_Fe[OH] 3[am] 1E-05  AA_Fe[OH]3[am] + 3H+-> 1Fe+...
Ma+ AA_Gypsum 3.981E+04 AA_Gypsum -> 1Ca+2 +2H20 +... |=
504-2 AA_Magnesite 1.647E-09 AA_Magresite + 2 H+ -> 1 CO2[g]...
Cem07_AI[CH] 3[am] 5.728E-10 Cem07_AI[OH]3[am] + 3H+->1...
8 Cem07_Al-ettringite 8.091E-58 Cem07_Al-ettringite + 12H+-=2..,
5 Cem07_C2AHS 3.669E-61 Cem07_C2AHS + 10H+-> 2 Al+3 ...
ﬁ CemQ7_C2FHE 2.535E-54 Cem07_C2FHB8 + 10H+-> 2Ca+2...
e
" CemQ7_C3AHG 7.047E-82 Cem07_C3AHE + 12H+-> 2 Al43 ...
& CemO07_C3AS50.8H4.4 1.356E-69 Cem0O7_C3AS0.8H4.4 + 12H+-> ...
CemQ7_C3FHS 9,29E-75 Cem07_C3FH6 + 12H+-»> 3Ca+2...
CemQ7_C4AH13 2,582E-105 Cem07_C4AH13 + 14H+-> 2 Al+...
Cem07_C4rH13 1.629E-98 CemO7_C4FH13 + 14H+->= 4Ca+...
Cemd7_CAH10 3.162E-3% Cem07_CAHI0 +8H+-= 2 Al43 ...
Cem07_Fe[OH] 3[mic] 0.0009954 Cem07_Fe[OH]3[mic] + 3H+-=1...
4 1} 3 CemO7_Fe-ettringite 6.427E-56 Cem07_Fe-etiringite + 12H+->6... =
“

The title bar contains buttons to close the editor and save (green button) or abandon (red button)
changes.
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The ribbon bar contains functions to fill the pool ( tab), edit the list of selected minerals

( tab), change the layout of the mineral lists that are displayed ( tab) and save
your selection to disk ( tab).

Below the ribbon bar are three panes. The left pane ( ) shows all the species in your
model. The left pane shows the minerals that play a part in the model ( ). The middle
pane contains the minerals in the pool you have opened ( ).

Using the Mineral Pool

If you want to add minerals to your selection, you’ll need the . Once the pool is filled, you
can start adding minerals. You can fill the pool from various sources. If you already have saved lists of
minerals to disk, use button from the group of ribbon tab

Alternatively, you can select a you have created previously and use the
minerals in it. Use button from the same tab group to select the case.

Finally, you can use text files containing mineral definitions. The format of these files must be equal to
the ones that are used to define the minerals of the Orchestra system.

Organizing the minerals

A number of view options are available to control how and which minerals are displayed in the pool and
the list of selected minerals. The options are situated in tab of the ribbon bar. You can display the
minerals grouped by reactant or species. Press of the tab group to group them.
Note that the lists will grow considerably, because a certain mineral will show up in every reactant that
has part in the mineral reaction.

When grouped by reactant, you can use the pane to jump to the list of minerals having
a certain reactant. If you select a reactant in this pane, the mineral lists are repositioned to show the
minerals containing that reactant.

You can control the visibility of minerals that contain reactants that are not in the list of valid reactants.
The tab group you can choose:

All minerals are shown; minerals having at least one reactant
that is not in the list of valid reactants are colored red.

A mineral is shown only if it has at least one of its reactants is
in the list of available reactants. Again, minerals having at
least one reactant that is not in the list of valid reactants are
colored red.

A mineral is shown only if all of its reactants are present in the
list of available reactants. No minerals are colored red.
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Editing the list of selected minerals

Add minerals to your set by dragging selected minerals in the pool over the pane and

release them there. Alternatively, you can use on the tab group of tab

. Pressing this button will copy selected minerals in the pool to your mineral set.

Added minerals from the pool are in no way connected to the pool anymore; you can fill the pool from
another source and add minerals from that source as well, without losing added minerals from another

pool.

Take care with dragging minerals from the pool to your set: if a mineral in the set has the same name as
one in the drag list, it will not be replaced, even if the reaction definition is different.

Remove minerals from your set by selecting the minerals to remove and pressing from the
group of the tab. Press from this group to empty your set and

to restore the set to what is was when you opened the editor.

Note that there is no way of adding a mineral by directly typing a mineral reaction. Instead, create a text
file, type your reaction in the format equal to the format that is used to define the minerals of the
Orchestra system. Then, open this file in the mineral pool and drag the mineral(s) to the set of selected

minerals.

The Species List Editor

If you want to see results of model calculations, you can select constituents by marking the checkboxes
in front of the constituents that are present in tab of the pane if are
pane. Alternatively, you can make predefined lists of species and select one to
, next to the
button on ribbon tab

visible in the
show results for all species in the list. Predefined species lists appear in tab
tab. To create, modify, load and save lists of species, use the

.The will appear.
r = ~
LKE$| "‘:‘v‘ é} s Species List Editor = et S
EAT |4l Manager List Species @ Help
+ Add x
ale Rename Delete
Edit
» Series of list Spedies of series
Series Mame  Series Contents Spedes Mapped to
Alkaliearth Ba+2, Ca+2, CrO4-2, Mg+2, 504-2, Sr+2 Al[oH]4- Al
o Earth HZCO3, Ma+2, NH4+, PO4-3, 5e04-2, 5r+2 Ba+2 Ba
E Major Al[OH]4-, Ba+2, Ca+2, Fe[OH]4-, H2Si04-2, 504-2 Ca+2 Ca
2 Metals Cd+2, Cu+2, Mn+2, Ni+2, Pb+2, Zn+2 Fe[OH]4 Fe
E Other Ag+, Ho+2, I-, NO3-, Th+4, UO2+ H25i04-2 Si
2 Oxyanions Cr04-2, H3As04, H3B03, Mo04-2, Sb[OH]6-, YO2+ 504-2 504, 5
Salts Br-, Cl-, F-, K+, Li+, Ma+
<unnamed case> | L
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The left pane contains the species lists. The right pane contains the species that make up the list that is
selected in the left pane. The ribbon tab contains two fields. If you want to add a new list, type a

name for the list in the field and hit the key. If you want to give a list a new name, select it,
type a new name in the field and hit the key.
You can add or remove species to or from a list by selecting the list and click in the of series
pane. The ribbon tab will be activated.
LKES' Q@ ) Species List Editor = | o
EALY | Manager List Species © Help
— s FIRN
@ Add -
Ag+ &
Al[OH]4- E|
T E = Spedies of series
N 1 Br-
Sg ' Contents i Specdes  Mapped to
Ca+2
Al Ca+2, CrO4-2, Mg +2, 504-2, Sr+2
(1] g4 Cd+2 L Ma+2, NH4+, PO4-3, 5e04-2, Sr+2
g Ey Co+2 L
E Mi Cro4-2 w B Ba+2, Ca+2, Fe[OH]4-, H2Si04-2, 50...
E METEIE™"""TH¥Z, Cu+2, Mn+2, Ni+2, Ph+2, Zn+2
2 ||| other Ag+, Hg+2, I-, NO3-, Th+4, UO2+
Oxcyanions Cr04-2, H3As04, H3BO3, Mo04-2, Sb[OH]6-, V...
Salts Br-, Cl-, F-, K+, Li+, Na+ -
& <unnamed case> (i s
To add a species, select one from the list. To delete species, select them and press the

button.

You can save the set of lists to disk and save them for use at some other place or load an existing set.
Select the tab and press the or button to save the set or use the button
to load an existing one. The will show up. See “LeachXS Cases and Case Management” on
page 100 for details.

Editing with a text editor

As an alternative to a dedicated data editor, you can edit data in your favorite text editor. The data will
be presented in text, just as it is defined in the leachxs_parameters file. Only items in the
navigation pane can be edited with a text editor. Note that this is possible only if the box
on ribbon tab in the ribbon bar is checked.

Before you can use it, you'll need to make it accessible from within LeachXS. Press button
from the tab group of tab . The following small dialog pops up:
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r LKESI = Manage Text Editors &J
L & Help
* "
. Dfﬁ”Ed Text Editors Default Text Editor
gtz Add... ——
& EXCEL
o l
[} -,
5 SetA F
&L AS
.ﬁ Default
5
Details
C:\Windows\notepad.exe
Press the button and browse to the editor you want to use as text editor. In the above example,
we’ve selected two editors as text editor: and . Click on and press
to make your default text editor.

LeachXS will remember the editors you’'ve selected to be candidates for a text editor, as well as the
editor you have designated to be the default text editor.

This is what LeachXS will do if you want to edit a block of data with the text editor of your choice:

It will create a temporary file containing the data and remember the file size and time of creation.
It will start your editor with the file specification of the temporary file as argument.
It will wait until the editor is closed.

el

remembered size or time, it assumes the contents have been changed, and the subject block of data is
replaced with the data in the temporary file.
5. It will dispose the temporary file.

appear:

Microsoft Excel [

! Do you want to save the changes you made to
= mpA2B2.tmp"

[ Save l IDon‘tSave ‘ [ Cancel J

When the Save button is pressed, Microsoft Excel® forces you to give a different file extension for the file to

for saving edited data is:

Press File->Save, and answer Yes to the appearing question. Next, close Microsoft Excel® and answer Don’t
Save to the appearing question.

For other editors with an analogous behavior, you’ll need to sort out the correct way to exit the editor

yourself.

save. In that case LeachXS does not detect any changes. For Microsoft Excel®, the appropriate action to take

It will examine the file size and last modified time of the temporary file. If it is different with respect to the

Note that some editors might behave not quite as expected if they are closed while the file contents is edited.
If, for instance, Microsoft Excel® is used to edit a file, closing Microsoft Excel® causes the following message to
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LeachXS Cases and Case Management

LeachXS allows the user to save any combination of selected materials and model outputs as a (i.e.,
a collection of files that may be recalled from a user-defined storage folder for later use or shared
between users using the export/import features). are saved in LeachXS using a browser window
that allows access to the data structure. and are simply
folders that allow the user to categorize their output and for LeachXS to recognize the saved data.

Saving a Case

To save the current case, click on the tab on the top menu and select the icon in

the ribbon menu.

Leaching Datas Analysis and Presentation: Granular Material Comparisons
Graphs Layout @ Help

Load Case
—_—

BN e ———— e —
Skip this step to exclude pH dependent data Skip this step to exdude percolation and L/S data Pick the constituent that s the subject of your
comparison
AACLD ., s
AFA (P,1,2)
AFA (P,1,3) Delete Delete Clear
CFA (P,1,1)
CFA (P,1,2) Clear Use pH Dependent reguiatory thresholds
CFA (P,1,3)
[ Add overal polynomial fit curve Graphing Options
Indude percolated materials in graph Show L/S <-> Release (mg/kg) 7.00
Display Units Show L/S <-> Concentration (mg/L) 10.00
7] Show pH <-> Leaching in mg/kg Show L/ <> pH =
Show pH <-> Leaching in mg/L
Composition and Availability
Show fitted E values
[T Show total composition, if available
Show fited exponential model vakies Select.
[T Show avaiabity, if avalable
Usage None -
[l Include own pH
Material Line Scheme Material Line Scheme [ Show indicator Ines
<Defaul> <Defauk>
Defok | [ Ed. | [ see. | ||[ pefaur | [ Ede. | [ see.. Select
Step 4: Graph and Export Data
Click View Graph to generate graphs and export data based on your selections above. Cick Buk Export to generate an Excel workbook with graphs and data for more than
one contituent at a time.
View Graph > Bulk export >

2 <unnamed case> |

This action opens a pop-up window for storing user-defined items in LeachXS using the

object. The tree structure in the upper left corner shows the currently defined map stores while the

window on the upper right shows the current object within a highlighted map store. A file for
exists by default.
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B>

P _u Granular Material Cc;parisuns Manager
7] wi Zp store (] E] @ Help

|J System Map store

System Map store

Map store
~ N ) % . N,
/v \j = =] i N
Open... New... Import...
Manage Actions
> | i Material C isons
EIE Al stores] 3 Name Created Last Modified

8/10/2012 9:19AM  §/10/2012 9:19 AM

[ Map Store (..\LeachXs User Objects)

Map Store (..\LeachXS User Objects) 9/11/2010 10:38 AM

12/20/2010 5:56 PM

Assistance

Cipboard Contents

Name Created Last Mod...

Creating a New Map Store Folder

If no user-defined map store has been created for saving cases, create a new map store by clicking on

icon on the ribbon menu under the
create a new folder by clicking the
Click the

menu tab. Use the pop-up browser window to
button and providing a name for the map store.

button to save the map store and display it in the tree structure.

i@ﬁ,
|4 Map store

#1 Select “New” to
open browser window

=

parisons Manager -

Help
iy / "J X
Open... giport...
Manage Q Actions
> M i \\\‘ﬂ isons

BIE ] stores]

|1 System Map store

Created

Last Modified

8/10/2012 9:19 AM  8/10/2012 9:19 AM

[ Map Store (..\LeachXS User

-\

N

4 Name
System Map store
jap Store (..\LeachXS User Objects) 9/11/2010 10:38 AM 12/20/2010 5:56 PM

-

Browse For Folder

=x=)

Select a folder that will serve as a placeholder for a new
map store

8 > | jagexcachel i
s # Links
=
E 4 || My Documents ms
& > | EndNote E
> | TTRC Library.Data L
Clipboard Conte _
> | LeachXS User Objects
ame ceated  H2 Create and

| name a new folder

> | ListOflitemLevellines

> gus My Dropbox | #3 Finalize

Outlook Attachment Sniffer
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Create a Group within a Map Store

Highlight the

menu bar. Create a new group by entering a folder name in the

the keyboard.

where cases are to be saved and then select the

menu from the top
field and pressing the

|J System Map store

- Map Store (..\LXS Case Fies)

Assistance

|4 Map Store (..\LeachXS User Objects)

(-K‘ — _ Granular Material Comparisons Manager l = ‘ [5] ﬁ
=> [dMap store b Zip store | HGroup | @ Help
i N [
-1 & L[] A

New Testcase

port... 2 [l Protected

Manage Actions Modify
> i lar Material C: isons
(=14 Al stores 3 Name Created Last Modified

Clipboard Contents

Name Created Last Mod...

Creating a Case within a Group

Highlight the group name in the left window to activate the
case within the selected group by entering a case name in the

the keyboard.

menu tab on the menu bar. Create a
field and pressing the

key on

key on
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N\

#2 Open “Case”
menu ribbon

=ET=

[ Map store

Mar|

» ing G

&ranulalM—aterial —
& Zip store  [EGroup | [l Case k{Help
Bod B X | reame
Cut_Paste Delete | & ] protected
for the Moy

NEN R
W) CCR Cnmp\ Sive Report Export... || Copy C
#3 Type name

case and press “Enter”

=4, All stores
[ System Map store
| Map Store (..\LeachXS User Objects)
[ Map Store (..\LXS Case Fles)
[ Testcase

8§ Name Created Last Modified

|#1

Highlight group

Assistance

Clipboard Contents

Name Created

Last Mod...

These actions results in the following window.

——
_, Granular Material Comparisons Manager

|JMap store sl Zp store  [1Group | = Case | @ Help
& fr ] SV
. B 57 % B X
ew c ~ ~ -
Save Report Export... | Copy Cut Paste Delete | & [ protected
Manage Actions. Modify
2| M i Material C isons
=4 Aistores 3 Name  Created Last Modfied

(3 System Map store CCR Comp 8/10/2012 9:19 AM 8/15/2012 10:05 AM

| Map Store (..\LeachXS User Objects)

=1 Map Store (..\LXS Case Files)

[ Testcase

v
o
[=
]
-
4
3

Clipboard Contents

Name Created Last Mod...

Loading a Case from the Map Store

To recall a case from the map store into a comparison window, click on the Case Manager tab in the top

menu bar and select the Open icon from the ribbon menu.
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X

Leaching Data - Analysis and

Granular Material Compari:

[EIE=>™

(J Case Manager  |:-: Statistics

RS
ate | S Save
As,

Load Case Save
LS 4. SSiSLL P DSPSHUSTHL vaa

Skip this step to exclude pH dependent data

Graphs Layout @ Help

LS 4. SEISLL FSILIAUVITY L2 ata

Skip this step to exclude percolation and L/S data

LS 2. SEISLL LIRS L

Pick the consttuent that is the subject of your

comparison
Select... Select...
Delete Delete Clear
T Cear Use pH Dependent reguiatory thresholds
Regulatory Thresholds
Add overal polynomial fit curve Graphing Options
Include percolated materials in graph Show L/S <-> Release (ma/ka) Lower pH mic 7.00]
Display Units Show L/S <-> Concentration (mg/L) Upper pH mit 10.00]
Show L/S <-> pH
Show pH <-> Leaching in mg/kg High threshold 0| mg/kg
Show pH <-> Leaching in mg/L
o I Curve Fitting and Weights
Composition and Availability 9 9
Show fited E values
Show total composition, if avaiable
Show fitted exponential model vales Select.
Show avaiabilty, if avaiable
Usage... Weights: None 4
Include own pH
Material Line Scheme Material Line Scheme ] Show indicator ines
‘ <Defaut> \ <Defautt> Indicator Lines Definition
[ et | [ Bk | [ select.. [ oefut | [ Egte | [ sekcc. | ||| Sekct.

Step 4: Graph and Export Data

Ciick View Graph to generate graphs and export data based on your selections above. Ciick Buk Export to generate an Excel workbook with graphs and data for more than

one contituent at a time

View Graph >

Buk export >

| <unnamed case>

Use the tree structure to navigate to the target group and highlight the group name in the left hand box.

Highlight the desired case in the right hand box and click on the Open icon in the ribbon menu of the

Case menu tab.

: “« ”
#4 Click on the open icon «7p store 1Group | (3 Case '~ Help

New

Manage

#3 Open “Case”
menu ribbon

£l

_ Granular Material

=

v g

Rgfport Export... | Copy Cut Pastc Delete 5 1 protected

jj X E x Rename

Actions Modify

| ¥

Granular Material Comparisons: select case to open

(=4 Alstores

Assistance

|J System Map store
| Map Store (..\Leachxs User Objects)
[ Map Store (..\LXS Case Fles)

] Testcase
% | #1 Highlight group |

¥ Name  Created

Last Modified

(CCR Comp 8/10/20129:19 AM 8/15/2012 10:05 AM

| #2 Highlight ca

S|

e

Ciipboard Contents

Name Created

Last Mod...
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Exporting a Case

If you want to share or hand over a case to another user, you can export a case. The other user can use
the import function to add the case to his system. Any object type that is managed by the

can be exported. To export a modeling case, a comparison or any other object, open the

from the editor context of the object you want to export. For example, if you want to export a

case, open the
of LeachXS and hit the

button. Select the case you want to export and hit the

window from the main window

button.

™)

Granular Material Comparisons Manager

oo e S

®

i | d Map store  wa Zip store =] Group 2 Case | @ Help
pe] 4 S (WA
" Ay —j a\% = x Rename
W Open Copy Cut Delete o) Protected
Manage Actions Modify

» | Granular Material Comparisons: select case to open

= Al stores

: LJ System Map store

i) CBP materials

] Template

| J Map Store (.. \LeachXS User Objects)
[ cep materials
i Example cases
] Template

Assistance

4 Name
CBP size reduced material comparison

Created

06-11-2013 1:15PM
CBP size reduced materials vs WW statistical data 06-11-2013 1:15PM  06-1)

4| m

Last
06-

The object to be exported will be packed into a zip file. A dialog will appear to enable you to specify a

location and name for the zip file that will contain the object. Hit the

button to save the zip file.

o) Specify name and location for the exported cases

n\_/u\_J ‘  #« Documents » My Documnents » -|&,|

Search My Documents

Organize = Mew folder

»

Documents library

= @

= Hide Folders

¢ Favorites Arrange by:  Folder ¥
w Desktop My Documents
4 Downloads Name : i
i<l Recent Places | My Prajects
o 1 My PSP Files
.ri_ Libraries My References |;
j DocL.Jments a My Shapes [
J- MUFIC i My Snapfire Shows
= P!ctures @1 My Videos
B videos Nested Lists
. Notes
= CUﬁPUtE’ Petra-MonsterAdmin -
%p Windows7 (C:) - )] m | C
File name: RegMatGra-exported case.zip T
Save as type: |Exported cases (*.zip) 'l
Open ] [ Cancel ]
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Note: you can export more cases at a time by selecting a group or by selecting multiple objects within a

group. All selected objects will be included in the zip file.

Importing a case

If you have received a zip file containing a case or object, you can import them in your own system. The

import function is located in the ribbon bar of the ma

in LeachXS window, in tab

r

'lésl £ LeachX5™ Pro = | B |
~E407 |1l Database & Export i Tools | %8 Version @) Help
Material Line Chart X-Grid Interpolation Indicator Specied
Schemes Layouts Manager Lines Lists
Editors
e Welcome

Analyze, Compare, and Display Leaching Data

Field Monitoring Data

View Time Series, Full- and Pilot-Scale

Assistance

Statistics and Quality Control

Compare Materials for Selected Constituents
Granular Materials (pH and L/S Dependence)
Monolithic Materials (pH and Time Dependence)
Compare Constituents from a Selected Material
Granular Materials (pH and L/S Dependence)
Monolithic Materials (pH and Time Dependence)

Compare Materials to Statistics of a Reference Data Set
Quality Control for | eaching Evaluation of Materials and Products

Acid/Base Neutralization Capacity

Import or Add New Data

Classic LeachXS Modeling

Advanced Modeling

Click on this button. The
containing the case to be imported. The

will show up.

contains. Hit the

Press the
will indicate what type of case the zip file

button to import the case into your own system.

button to navigate to the zip file
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r

Case Importer

_ILKE—’?’I ;@) Help

File containing cases to import

C:\Users\Seignette-d\Desktop\RegMatGra-exported case.zip

File contents information
Granular Material Comparisons

Cases type

Type Description Definitions for comparing granular materials.

Using a Zip Store to Compress Files

In a similar manner as the ,a

is a folder where compressed or zipped files are stored. To create a new

in the list of
activate the

Click on the

pane and click on the

ribbon menu.

>

,{é& B pH prediction Case Manager
L0 [ Map store | & Zip store | =1 = @ Help
- P oy .
T E %g s = LT A
Open New... Import..
Manage Actions

| pH prediction Case: select case to open

| | Map Store (..\LeachXS User Objects)

[<ET] ﬁ stores| 5 3§ Name Created Last Modified
Ll System Map store System Map store 8/10/2012 9:19 AM  8/10/2012 9:19 AM

Map Store (..\LeachXS User Objects) 11/18/2010 5:07 PM 11/18/2010 5:07 PM

Assistance

Clipboard Contents

Mame Created Last Mod...

icon from the

be stored (e.g., the computer
create a folder for the new

or a user file). Selecting the
. Click the button to finalize creation of the

, select

tab in the top menu bar to

button will

needs to be created with the cases to be exported. A

ribbon menu and select the location where the zip file should
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In the example below, a new

Browse For Folder

S

store

Select a folder that will serve as a placeholder for a new zip

Bl Desktop
» |l Libraries
> 2@ Homegroup
4| 8 Hans
AppData
i Contacts
» | jg Desktop
> @ Downloads
» g Dropbox
» | [+ Favorites
# Links

m,

OK ] [ Cancel

[ Make New Folder ] [

has been created and automatically named

. The file can be renamed as desired; however, it is important that the case creator and the
recipient of the case file know to what type of model the case belongs, as this is important for importing

the case file in the proper model editor.

Navigate to the
group to the
folder.

Open... Close New... Import...

»

el )

,(53\ \ & L pH prediction Case Manager
<45 [ Map store | da Zpp store | []Group E] @ Help
£ 6 s 3 s
s s %g e S s
Rename

Copy... Relocate... Delete

Manage Actions

| > | pH prediction Case: select case to open

Assistance

=™ Al stores
| System Map store

4 Name Created Last Modified

1) Map Store (..\LeachXS User Objects)

1% | new PhpredictCase Zip store|

Clipboard Contents

Name Created Last Mod...

and select group from the

titled

pane. Drag the
to move the case to the
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r — ————
J@l_“] = pH prediction Case Manager

|dvapsore  dzpsore | Fleow | d e @heb
N -
R K e
(= Copy Cut Poste Delete | 8 progected
Manage Actions Modify
» | pH prediction Case: select case to open

52 Al stores B name Created Last Modified
[ SystemMap store
L{ e i Lrerle ) Casiicate 2512012 16:02 26-1-2012 16:02
"] Casiicate 8P Apri 2612012 16:02 26-1-2012 16:02
= cep s CBP reference materials 2512012 16:02 8-4-2012 1409
] B reference materials EAF Loncnar 26-1-201216:02  26-1-2012 16:02
] EAF Loncrar EPaCCR 2612012 16:02  27-3-201220:43
- eracR EPA VAL EaFA 2612012 16:02 24-3-2012 19:51
Heeavaeara
-] Bport |#9S, ining waste 2612012 16:02  26-1-2012 16:02
5] Mining waste z’ ,7 Mortar 26-1-2012 16:02  25-1-2012 16:02
~{=] Mortar Vi / q MSW Landgraaf 26-1-2012 16:02  25-1-2012 16:02
o =] Msw Landaraaf Ve 7 RA testing 26-1-2012 16:02  15-3-20120:36
E -] RA testing Ve /7 Recyded concrete aggregate 26-1-2012 16:02  26-1-2012 16:02
= ] Recyded conaretpd it Soil EPA CBP 26-12012 16:02  15-3-2012 22:28
] Sl seieace IS8 TestLT 25-1201221:26  26-1-2012 11:47
< —
i} New PhPredictCase Zip store

Drag case name to move
“Export” case Zip Store

Clipboard Contents

Name  Created Last Modified

The newly-created Zip Store now contains the Export group from the Map Store.

PH prediction Case Manager

mﬁlg

SRl R -

Copy Cut Fasic Delete | & [ protected

Manage Actions Mocify

(———
&
|Mapstore @b Zpstore | [HlGroup | ol Case (@ Help

» | pH prediction Case: select case to open

=4 Alstores 3 nName
[}l System Map store
) Map store (.. \Leachxs User Obsects)
=} New PhPredictCase Zip store
“EEmn

Assistance

Created Last Modified
Analogous Waste Form 1 8-4-2012 1430  8-4-2012 14:30

Clipboard Contents

Name  Created Last Modified

The zip file in the Zip Store folder can be sent to another LeachXS user. Since all model components are

embedded in the case this ensures that the other party has the exact same model and underlying

settings and input data as the primary user.

The Model editor can be closed. Ignore the message and click Yes.
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r 5
Storable Objects Manager l J

:] Mo case has been opened yet. Close anyway?

e JC® ]

The created zip store will disappear (or can be deleted) as soon as the zip file has been sent to the
receiving user, moved to another location, or renamed.

Note: It is not possible to mix case files from different models within one zip file. This is because LeachXS

will not be able to recognize the model when placed in the wrong model editor.
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Statistical Evaluation of Data

Statistics functions embedded in LeachXS allow for calculation and display of statistical representations
for multiple selected data series at critical points in the data set.

Statistical functions allow for calculation of:

e Mean

e Confidence intervals
e Prediction intervals
e Median

e Percentiles

In many cases, calculation of statistics based on multiple testing results requires data
interpolation/extrapolation to a consistent set of ordinate (x-axis) values. For example, the mean
concentration of 3 pH-dependent replicate data series may be calculated at the target pH values.
LeachXS offers several interpolation options (e.g., linear, spline, nearest value) that can be applied either
directly to data sets or to log-transformed data.

There are two pathways for carrying out statistical analyses:
e Fromthe screen

e Fromthe roll-up menu in the main screen

Statistical Calculations from the Analysis and Presentation Screen

From the either of the screens (either
), click on the tab in the top menu bar and select either
or from the ribbon menu.
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Leaching Data - Analysis, Presentation and Data Comparisons

l_ Statistics Graphs Layout '@ Help

pH Dependent

|Gra|1u|.ar Materials Comparison - <unnamed object> (changed)

Selected pH Dependent Data (7) Selected Percolation and L/S Data

Analogous Waste Form AWF CBP) Clear Clear
Analogous Waste Form AWF CBP|
Analogous Waste Form AWF CEP fize List

Cement. concrete Vault 1and 414
Cement. concrete Vault 1and 414
Cement. concrete Vault 2 VCT CE
Cement. concrete Vault 2 VCT CE

4 [} | *

[] Add overall polynomial fit curve Graphing Options

Indude percolated materials in graph Show Lf5 <> Release (ma/kg)
Display Units Show LS <-> Concentration
majkg Show LfS <->pH
mgfL

Show pH <-> Leaching...

Assistance

Composition and Availability Curve Fitting and Weights

[ show total composition, if available Show fitted E values
[ Show availabilty, if avaiable Show fitted exponential model values

Usage... eights: |None
Material Line Scheme Material Line Scheme
<Default> <Default>
[ Default ] l Edit... ] [From selection... ] [ Default ] l Edit... ] [From selection... ]

Selected Constituent

o

[ Include pH dependent regulatory thresholds
<No directive selected>
Lower pH limit 7.00

10,00
0| mg/kg

Select...

Indicator Lines Definition

[] Include own pH
[ Show indicator lines

The following pop-up screen is displayed allowing the user to select the statistics and options for

calculation. Options include:

e Basis for interpolation of X-values with editable target values for the grid points

e Basis for calculating Y-values statistics (i.e., whether statistics are calculated on the reported

values or a log-transform of the values)

e Display options for , or

(along with mean values).

Statistical results are shown in the tabbed display at the lower right corner of the window with options

for showing distributions, graphs, confidence intervals, etc.
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[ constituent..

X Values Interpolation
@) spline

Linear

() Nearest point
) Fitted polynomial
X-values Gridpoints

2,4,55,7,8,9,10.5, 12, 13

Defined Series

Y Values Statistics
Calaulate Statistics On
©) Normal Values

@ Logarithmic Values
Limits Showing

@ Confidence Limits

Prediction Limits

— ) No Limits

Cortfidence Interval  95.00 %

Single Value Statistics

Materials

Analogous Waste Form AWF CBP(R, 1,1)
Analogous Waste Form AWF CBP(P, 1,2)
Analogous Waste Form AWF CBP(P, 1,3)
Cement. concrete Vault 1and 4VCO CBP(...
Cement. concrete Vault 1and 4VCO CBF(...
Cement. concrete Vault 2 VCT CBP(P, 1,1)
Cement. concrete Vault 2VCT CBP(P, 1,2)

pHioinspect 7.0 inrange (2, 13)

, _ :

#of Frequency Bins 5
Key figures || pistribution | Graph | Confidence | Series |
Entity Value
Average 3.55
Std Deviation 0.0957
cv 0.027
Std Error 0.0362
Variance 0.00816
Minimum 3.41
Maximum 371
Count 7
Median 3.54
25% confidence 0.187
55% prediction 0.2

‘.

The displayed constituent may be changed by cl

icking on

in the upper left hand corner of

the window. The panel allows for the user to vary what data series are used in the

statistical calculations and display. The

button will allow users to export selected statistics
and associated graphs to a Microsoft Excel® file for multiple constituents.

Change the constituent

¥ Values Interpolation
©) spine
@ Linear
©) Nearest point
©) Fitted polynomial
X-values Gridpaints
2,4,5.5,7,8,9, 10.5, 12, 13 =

Defined Series

Materials
Anzlogous Waste Form AWF CBP(P, 1,1)
Anzlogous Waste Form AWF CEP(P, 1,2) )

Analogous Waste Form AWF CBP(P,1,3)

Cement. concrete Vault 1and 4 VCO CBP(...
Cement. concrete Vault 1and 4VCO CBP(...
Cement, concrete Vault 2 VCT CBP(P, 1,1)
Cement, concrete Vault 2 VCT CBP(P, 1,

Change the data series in
the statistical
calculations and displays

[ Statstics - pH depen for displayed statistics ==
rgonst\tuent‘.‘

¥ Values Statistics
Calculate Statistics On
(©) Normal Values

@ Logarithmic values
Limits Showing

@) Confidence Limits

rediction Limits
) No Limits

Corfidence Interval ~ 95.00 %

single Value Statistics
pHioinspect 7.0 inrange (2, 13)

# of Frequency Bins 5

Key Tigures”| Distribution | Graph | confidence | series |

Entity value

Average 3.55

Std Deviation 0.0957

cv 0.027

Std Error 0.0382

Variance 0.00916

Minimum 341

Maximum 7

Count 7

Median 3.54

95% confidence 0.187 T
g5°% prediction 0.2 Export statistics to

Excel workbook

<l

=

The screen below is an example display of the statistics results from the above case with the mean and

95% prediction limits displayed as dashed lines.
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o oocme . ST
A0 Fl Layout | @©Export | @ Hep

Export
Al

To Excel

»

pH dependent concentration of Ca

100000

10000

1000

100

10

1

01

0.01

0.001
0.0001

1

Concentration (mg/)

Assistance

—@— Analogous Waste Form AWF CBP(P,1,1)

—&— Analogous Waste Form AWF CBRP(P,1,2)

i —&— Analogous Waste Form AWF CBP(P,1,3)
Cerment, concrete Vault 1 and 4 YCO CBP(P,1,1)

—&— Cement. concrete Vault 1 and 4 WCO CBR(P,1,2)

—s— Cement. concrete Vault 2 VCT CBP(P,1,1)

—— Cement. concrete Vault 2 VCT CBP(P,1,2)

I —————— Awerage
- 059 PL (+)
| [ I e 959% PL (-)

Statistical Calculations from the Import or Add New Data Roll-up Menu

An alternative approach for accessing statistical functions is through the roll up
menu on the main start up screen. This approach allows for development of more complex statistical
analyses, and importing the statistical results as additional data sets into the database for display with
the original data or as comparison lines with other data sets.

‘(és‘ s LeachXS Pro™ =) [E] -
43| Database | LyExport i Toos @ Help
Current database: v
3 ..\Development CBP database Feb_2012 updated.mdb
Database Verifcation
» Welcome

Analyze, Compare, and Display Leaching Data
Acid/Base Neutralization Capacity
Import or Add New Data

From Existing Excel Workbooks
Simplified
Preliminary version of Method 1313 (pH Dependent Leaching
Preliminary version of Method 1314 (Column Percolation Leaching
Preliminary version of Method 1315 (Monolithic Tank Leaching
Preliminary version of Method 1316 (LS Dependent Batch Leaching)

Batch Extraction
Total Content
Field Data

Assistance

From Existing XML Files

Select...

New Data (Using Excel Templates)

Create...

Statistics and Merged Replicate Tests
( Create...

Classic LeachXS Modeling
Advanced Modeling
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Under the header , click on to go the to the
screen.

63 - = Leaching Test Interpolator and Merger. ——— e L -
0 @ Case b R = F

Manager | ) Interpolaton  hFle W Hep

Open... Create Save
As.

" | Test Merger Settings - <unnamed object>

Source Source material
material Merge Options
Interpolation @ Merge Reploates
Statistical Merge Alto One, wth Name:

Output No Merging, Interpolation Only. Sample Suffix
Export
Selected Materials

4 Name Rep Test Rep Select...

Assistance

This tool has been designed to merge multiple existing leaching tests into one, the resulting test being
the output of a statistical function.

For example, if you have three replicates of a pH dependence test, you can create a new test, the values
being the average of the replicates. This new test can be saved and imported into a LeachXS database.

There are three main steps to take in the merging process. First, the tests to be merged are to be
selected. After that, the tests need to be interpolated. Interpolation or extrapolation is necessary,
because statistical data cannot be calculated if time, L/S or pH values of all selected tests are not the
same. Finally, the desired statistical quantities to output need to be chosen.

The resulting data sets will be saved in Material Exchange XML format, so that you can import them into
a LeachXS database.
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Step 1: Choosing source materials and merge options

LKES‘ = Leaching Test Interpolator and Merger =
L | | case Manager %D Interpolation =& File @) Help
* | Test Merger Settings - <unnamed object>
Source material Source material
]nterpolation Merge Options
L @ Merge Replicates
Statistical Output
Export ") Merge All to One, with Name:
) Mo Merging, Interpolation Only, Sample Suffix:
Selected Materials
J Name Rep Test Rep Select...
Delete
Clear
L]
o
=

From the left pane, select

. The top right pane shows the merge options you can choose:

If you have chosen multiple materials each having multiple test replicates, the replicates are merged

on a per material basis. In this case you will have an additional set of statistical quantities at your

All tests you have selected will be merged into one test. You can give the material to create a name

L)

disposal.
L)

of your liking.
[ ]

In this case, the tests won’t be merged, but every test will be interpolated only. You can give a suffix
that will be appended to each material you have selected.

The bottom right pane will show the materials and tests you have selected. Press the
pick the materials and tests. See “The Sample Selector” on page 121.

button to
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Step 2: Interpolation

[_J Case Manager i‘? Interpolation :_é File @) Help

LKES-I = Leaching Test Interpolator and Merger = | B i
e

» | Test Merger Settings - <unnamed object>

Source material Interpolation data
X Values

Interpolation
Statistical Output
Export

Interpolation Type

() Spline  ©) Nearestpoint @ Linear () Fitted polynomial

Interpolation grid points

2,4,55,7,8,9, 10.5, 12, 13
Interpolation Threshold | Extrapalation Threshold

Interpolate, if:

() Relative distance from grid is less than:
() Absolute distance from grid is less than:

@ Alwaysinterpolate

Minimum Concentration Value

Assistance

@ Half of the Detection Limit ™) As Calculated () Minimum in Data

Maximum Concentration Value

@ Maximum in Data ® 1.00 Times Maximum in Data

[ Interpolate using logarithmic values

¥ Values

Use log values for interpolation and statistics

As you can see in the right pane, there are many options to control the interpolation process. The
options appear if you click on in the left pane.

The controls how time, pH or L/S values are interpolated. Usually,
interpolation will do fine, but if the values of the test are very different from the target interpolation
values, you can experiment with this option.

The are the target interpolation values. Press the button to edit them.
See “Interpolation Grid Editor” on page 145 for details.

If you want to know which values will be interpolated and which will be extrapolated to the target
interpolation values, given the current interpolation and extrapolation options, press the
button on the ribbon tab page .The will show up:
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r

(KS_®

Interpolation and Extrapolation Preview

A% | =fedic | (@ Help

S
Copy
Entire Grid

Copy

Concrete ¥CO (vaults, CBP}) (P,1,1)
Concrete YCO (vaults, CBP) {P,1,2)
Concrete ¥CT {vaults, CBP) {P,1,1)
Concrete ¥CT {vaults, CBP) {P,1,2)

Int

Ext
Ext

5.5
Int
Ink
Int
Int

Int
Ink
Int
Int

Int
Ink
Int
Int

Int
Ink
Int
Int

10.5 12

Int
Ink
Int
Int

Int
Ink
Int
Int

Ext
Ext
Ext
Ext

Legend
Int Th

%

You can choose to perform the interpolation on the x-values on a logarithmic bases. This is especially
apropriate for time and L/S values. Check the Interpolate using logarithmic values for this option. The

way the concentration (y) values are interpolated can be controlled in the same way, using the

Step 3: Choosing statistical quantities

There are about a dozen statistical quantities to choose from. They appear if you click on

in the left pane.
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Li —
. : =] g
-'-Lésl = Leaching Test Interpolator and Merger =
j’ u Case Manager .ft? Interpolation _:?é File '@ Help
” | Test Merger Settings - <unnamed object>
Source material Statistics and Interpolation Output
Interpolation Statistical Value(s) to Merge
Statistical Output Single Statistics Values | Nested Statistics Values
Export Target Material suffix  Confidence %  Percentile % j*
Parametric Statistics
[ Mean [x]
[ std Deviation () [504 95.00
[ std Deviation (+) [sD+] 95.00
[ Mean - 5td Deviation [%-5D] 95.00
[ Mean +5tdDeviation  [X+5D] 95.00
[ confidence Limit (] [CL] 95.00
[ confidence Limit (+) [cL4 95.00 e
1 Pprediction Limit (-) [PL] 95.00
o [[]  erediction Limit () [PLH] 95.00
[
E MNon-Parameteric Statistics
.E [T Minimum [Min]
.2 [ Lower Percentile [LPx] 5
[} Median [Med]
0o Upper Percentile [UPx] 30
[ maximum [Max] |

Interpalation results
[ outputinterpolated tests
Suffix for interpolated tests  Intp

You can check multiple values. Each value will be output as a separate material. The name of the
material will be composed of the original name with a suffix appended. The default suffixes are listed,
but you can change it by double-clicking an entry. When appropriate, you can change the confidence or
percentile as well:

M o B
\ Y )= it Statistics Merge Value Settings

'L; @ 2 ) 5 Edit Statistics Merge Val S'QE@E

-EAT @) Help

Name Std Deviation (+)

Type Parametric Statistics

Suffix Default ([5D+])

Confidence 95,00 %

# of Sigmas 1.86

A

Below the list is an option to output the interpolated test along with the statistical values as separate
materials.

If you have chosen the option, you have additional statistical options in the
tab page.
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Exporting the results

After you’ve set the options you want, you are ready to save the results in a Material Exchange XML file.
Save the results by clicking the button on the ribbon tab. Before you do that, you can
choose to create a new file for the results, or append them to an existing file. You can specify this if you
press the link in the left pane.

Jl_xsg S e = A =Y =1
- [J Case Manager = @ Help

[ Interpolation = File
~ —
g [ Eﬂ,
Open... Create Save
As...
Load Case Save Case

Test Merger Settings - <unnamed object> (changed)

B

Source material Source material
Interpolation ST

. @ Merge Replicates
Statistical Output

Export

() Merge All to One, with Name:

(@ No Merging, Interpolation Only. Sample Suffix:

Selected Materials

B nName Rep Test Rep Select...

AFA(P,10)
AFA 1P 3 Delet
AFA 1P 2
¢ e
g E] 1P 2
b BPB 1P 1
2
< BPT (P1.0)
BT 1P 3
BPT 1P 2
BT 1P 1
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The Sample Selector

The

helps you selecting one or more leaching samples from the database.

Cancel or Save toolbar Ribbon toolbar

/_
4 /

Application menu

L; e Sample Sele (= [ o]
-—‘5” [J sample Manager | . Samples  =Fitering (@ Help
- = HWooee
s ey, ¢
QOpen...
Load Sample Selection |Save Sample Selection Favorites
Available Samples Selected Samples (0)
Al Available | Gften Used | Favorites Name
Name Test Type Test Subtype Categary Subcategory
[] Analogous Waste Form AWF CEP (P, 1,1) pH Dependence US-EPA Method 1313 Cementitious Materials  Stabiized waste  |= |
[7] Analogous Waste Form AWF CBP (P, 1,2) pH Dependence US-EPA Method 1313 Cementitious Materisks ~ Stabiized waste
[] Analogous Wiaste Form AWF CEP (P, 1,3) pH Dependence US-EPA Method 1313 Cementitious Materials  Stabiized waste
2] Backfil Grout Martar BGM CBP (P, 1,1) pH Dependence US-EPA Method 1313 Cementitious Materidls  Graut
7] Backfil Grout Mortar BGM CBP (P, 1,2) pH Dependence US-EPA Method 1313 Cementitious Materiaks  Graut
[C] CEM IL/A-Y + CrO4 reduction + 17%FA (M,1, 1) Manlithic leach NEN 7345 Cementitious Materials  Mortar
[ CEM IL/A-V + CrO4 reduction + 17%FA (M,2, 1) Monoiithic leach NEN 7345 Cementitious Materisls  Mortar
[E] CEM II/A-V + CrO4 reduction + 17%FA (P,3,1) pH Dependence ANC 14429 Cementitious Materials Mortar <MNo samples selected:>
[C] CEM IL/A-V + CrO4 reduction + 17%FA (,4, 1) pH Dependence ANC 14429 Cementitious Materisls  Mortar
[T CEM V/A 32.5 N 32% GBFS + 20% FA-1 (B, 1,1) pH Dependence ANC 14429 Cementitious Materisls  Mortar
[] CEM V/A 32.5 N 32% GBFS + 20% FA2 (M,1,1) Manlithic leach NEN 7345 Cementitious Materials  Mortar
[ CEM V/A 32.5 N 32% GBFS + 20% FA2 (M,2,1) Monoiithic leach NEN 7345 Cementitious Materisls  Mortar
[] CEM V/A 32.5 N 32% GBFS + 20% FA2 (P, 1,1) pH Dependence ANC 14429 Cementitious Materials  Mortar
[7] Cement mortar CEMINth LD slag (7, 1, ) pH Dependence ANC 14429 Cementitious Materisls  Mortar
[7] Cement mortar CEM § \\LD slag-1 (P, 1,1) pH Dependence ANC 14429 Cementitious Materisls Mortar -
< \ n | v y
\
l\ ‘\ /, /l
1 \ — E’T
Available Samples panel Selected Samples panel Database icon

leaching samples.

The toolbar contains two small buttons to leave the .Thered
one cancels your selection and the green one passes the selection to the module that called up
the

The toolbar contains functions that operate on lists or samples, grouped in ribbon tabs.
The panel contains leaching sample lists from which you can choose the
desired samples.

The panel contains all the samples that will be passed to the module that
called up the

The icon shows information on the name and location of the active sample database if
you keep the mouse steady on it.

Basic Operation

The

panel displays a list of samples from the sample database. Not all samples in the

database may show up. Only those samples that make sense within the context from which the

is started will be visible. If you check a sample by clicking the checkbox, it will show up in the
panel, indicating that the sample will be included in the list of desired samples. You
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can also select samples by highlighting samples using the and key, and then hit the spacebar:
all highlighted samples will show up in the panel.
The checkboxes will not always be present: if the is called from within a context that

requires only one sample, there will be no checkboxes. In this case, you can select a sample just by
clicking on it.

If you are done with selecting samples, click on the small green button with the checkmark on the

toolbar. The will close and pass the selected samples to its caller. If you
want to leave the without using the selection, click on the small red button with the
Cross.

If there are not many samples in your database, the easiest way to select samples is just scrolling
through the panel en checking the appropriate boxes. However, if you have a very large database with
samples, there are many options to sort, group and filter the sample list in order to make it easier to find
and select samples.

Manipulating the Sample List

The panel shows columns with extra information on the samples. There are columns
showing the leaching test type, the test subtype, the material category, the subcategory and finally, an
indication of the location of the location in the database. Samples last entered in the database have the
highest location indication.

You can sort the list of samples by clicking on one of the column headers. The list is sorted according to
the information in the column. Clicking the same column header again will reverse the sort order.

If you use the right mouse button to click on a column header, all grouping and filtering options show up
in a small context menu:

b o b

| Filtering P || % Clear All Filters
4| Sortascending by 'Name' A (3 items)
Z] Sort descending by 'Name' B (2 iterns)
Group by 'Name' C (40 items)
Unsort G (2 items)
nso
M (15 items)
Z| Mame P (7 itermns)
E Test Type Q (2 items)
R (3 itemns)
| TestSub
JEE] Testsubtype S (23 items)
|l category Select Al
i Subcategory Y= Apply
- Order in DB
This screenshot is made when the column was right-clicked.

122



LeachXS CBP Version 2.0 User’s Guide (rev. 0)

To filter the list, check the appropriate initial characters of the sample names that appear to the right of

the entry in the menu and click on the button at the bottom of the list. Alternatively, you
can click on the entry if you want to remove a filter from a column.

To group the list, click on the entry in the menu (in this example the column
is the column). The list will look like:

Available Samples

All Available | Often Used |Favoribes

MName = Test Type Test Subtype
A [3 items]

[ Analogous Waste Form AWF CBP (P, 1,1) pH Dependence US-EPA Metho

[ Analogous Waste Form AWF CBP (P, 1,2) pH Dependence US-EPA Metho

[7] Analogous Waste Form AWF CBP (P, 1,3) pH Dependence US-EPA Metho
B [2 items]

[7] Badkfill Grout Mortar BGM CBP (F,1,1) pH Dependence US-EPA Metho

[] Badkfill Grout Mortar BGM CBF (P, 1,2) pH Dependence US-EPA Metho
C [40 items]

[] cEM 11/A-V + CrO4 reduction + 17%FA (M,1,1) Monalithic leach MEM 7345

[] cEM 11/A-v + CrO4 reduction + 17%FA (M,2,1) Monalithic leach MEM 7345

[] cEm 1m/a-v + CrO4reduction + 17%FA (P,3,1) pH Dependence ANC 14429

[T] cEM 11/a-v + CrO4reduction + 17%FA (F,4,1) pH Dependence AMNC 14429

[7] cEM v/a 32.5 N 32% GBFS + 20% FA-1 (P, 1,1) pH Dependence ANC 14429

< i

Now, if you click a group heading, all samples in the group will be highlighted. Press the to

select them. You can expand or collapse a group by double-clicking a group heading. You'll find buttons
on the ribbon toolbar, tab to expand or collapse all groups.

The grouping is temporary: if you click on another column heading, the list is ungrouped. If you want the
grouping to remain, right-click on the grouped column heading and select

entry in the menu (in this example the column is the Name column). You can unlock grouping as
well.

Hiding or showing columns

At the bottom of the context menu you’ll see a list of column names. If you don’t want hide columns,
remove the check marks for the appropriate columns by clicking on them.

More filtering

Besides filtering the list with the aid of the context menu, the ribbon tab contains more filtering
options:
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Q@)=

Sample Selector
[__J Sample Manager ‘w., Samples “f= Filtering @) Help
j j I
AT Part of Name: F T T
4 Filter Displayed Fitter Displayed Fiter Selected
Samples... Samples... Samples...
Filcer by Typing Sample Category Properties Other Attributes
Il C e R

The

instance, if you type “slag”, the sample list will change to:

tab group contains a text box where you can type text. The sample names are
filtered while you are typing text, showing only those samples that contain the text you type. For

Filter by Typing Sample Category Properties Other Attributes

Sample Selector li‘ﬂ‘ﬂ_hj
=3 U Sample Manager /m. Samples = Fitering @ Help
j j —
AT Part of Hame: sag T T N
K Clear Fiter Filcer Displayed Fifter Displayed Filter Selected
Samples... Samples... Samples...

Cementitious Materials Mortar
G [2 items]

[] Granulated Blast furnace BFS CBP (P,1,1)

pH Dependence
[F] Granulated Blast furnace BFS CBP (P,1,2)

pH Dependence

US-EPA Method 1313
US-EPA Method 1313

Construction CEM
Construction CEM

[

Available Samples Selected Samples (0)
[ Al Avalable [Ofien Used [ Favortes] tame -
Name = Test Type Test Subtype Category Subcategory
C [2 items]
[] Cement mortar CEM I with LD @(P,],l) pH Dependence ANC 14429 Cementitious Materials  Mortar
[] Cement mortar CEM I with LD @]—1 (P, 1,1) pH Dependence ANC 14429

<Moo samples selected >

L

If you hit the key in the text box or press the

button, the filter is removed.

Database samples may have extra material properties. You can filter on these properties by clicking on

on the
appear:

ribbon tab. A new filter dialog will
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Material Filter S S

o [ [0

K-
Lgm’ Fitering | @ Help

x 4 4
Al

fiters

Clear fiters

»

Material Category filters

Cementitious Materials - 46

Cementitious Materials

Cement Blend - 46
Blast furnace slag - 46 Cement - 46 Coal fly ash - 46 Gypsum - 46 Lime - 46 Siica fume - 46
[ Gear | [ Gear | [ Cear | [ dear | [ Cear | [ Cear |
[ <200 -11 [1>90%-16 [1>30%-5 [l<59%-24 [[110-20%-5 [15-10%-2
[l20-40%-13 [T10-30%-6 [N10-20%-9 [T unspecified - 22 | | ] unspecfied - 41 | | [] Unspecified - 44
[[l60-80%-6 [130-50%-5 [120-30%-3
[] unspecified - 16 [ls-10%-3 [ None -2
[170-90%-5 [] unspecified - 27
[] unspecified - 11
L
Z e Cement Type - 46
I ﬁ / Mix € - 46
( Mix Composition - 46 Roll up Menu |
\ Sample Information - 46
Source - 46
~———
I Filtered C Materials les - 46
Sample name 1-Blast furnace slag 1-Cement 1-Coalfly ash 1-Gypsum 1-Lime 1-Siica fume  2-Acco »
CEM IJAV + CrO4 reduction + 17%FA (P,3,1) Unspecified Unspecfied 10-20%  Unspecfied Unspecied Unspeciied Unsped = |
CEM I/A-V + CrO4 reduction + 17%FA (P,4,1) Unspecified Unspecfied 10 - 20 % Unspecified Unspecfied Unspecfied  Unspec
CEM V/A32.5 N 32% GBFS + 20% FA-1 (P,1,1) 20 - 40 % Unspecified 10-20%  Unspecfied Unspecified Unspedfied  Unspec
CEM V/A 32.5 N 32% GBFS + 20% FA2 (P,1,1) 20 - 40 % 30-50% 20-30% <5% Unspecified Unspecified  Unspec ~
4| n »

S

The display box is divided into several filter categories by a roll up menu on the right side. In the
example below, the following filter categories are shown:

e Cement Blend

o Cement Type

e Mix Components

e Mix Composition

e Sample Information
e Source

The filter categories for the US EPA CCR database (
example, but the filtration of materials by filtration category is the same. At the bottom of the screen,
LeachXS displays the materials corresponding to the filters applied. In the example shown above, no

filters have been applied and 46 materials are available for display.

) wi

I differ from this

By selecting the appropriate roll up menus and checking the desired filter options, the database is

filtered. When the desired data sets are located, click the

to return to the

button to accept the filtered materials and
. The filtered samples will appear in the

panel.

If you have knowledge about the internal sample database structure, you can also filter on values of a
number of fields and tables in the database. These filter options are on the

the ribbon tab.

group on
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The Selected Samples panel

The panel contains the samples you have selected. On tab group of ribbon tab
there are two buttons to manipulate the selection list. Button will delete the highlighted

samples from this panel, while button will clear the entire list.

If you want to see where a selected sample is listed in the panel, double-click on a

sample. The sample in the panel will scroll into view.

Saving and loading sample lists

Sample lists can be saved for later use; if you foresee that you will use a list of selected samples more
often, you can save the list with a name of your liking. Loading and saving lists is done with the

If you have created a list of selected samples and want to save the list, click on button on tab
group of ribbon tab .The will show up and
enables you to save the list.

If you have opened the and want to use a list that you created and saved earlier, press
button on tab group of ribbon tab .The
will show up, assisting you in selecting your list.

A quick way to open a previously saved list is by selecting it from the lists. You can show
and select these lists by clicking on the (the round LeachXS logo).

You should be aware of the fact that a list of samples you load may not be loaded completely in the
panel. The list may not (fully) show up in the following circumstances:

e The list you want to load contains many samples, but from the context of the
you are allowed to select only one sample.

e The list you want to load contains leaching test samples that are not valid from the context of
the . For instance, the list to load contains pH dependence test samples, while
the context requires selection of monolithic diffusion test samples.

e The list you want to load contains samples from a different sample database than the one that is
currently active.

Favorites list and often used samples.

You can make a list of selected samples your favorite list by saving the list with button
on the tab group of ribbon tab . If you have designated a list of
samples to be your favorite, you will always have these samples at your disposal, whenever you use the
. The list will show up on tab page in the panel.
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The keeps track of the samples you selected and remembers the 60 most often used
panel.

ones. They appear on tab page

in the

Revealing detailed sample information

You can inspect more details of a sample by selecting it and press button

tab group of ribbon tab . A window like the one below will pop up:

otl Material Characteristics

= | B i

Characteristic

Full name

Description

Test bype

Category

Crrigin

Supplier

Lab

Standard

Remarks

LIMSEoxMr

Measured fractions
Has AMNC data

Tokal composition measured
Beeailability measured
Testtypes of material

Measured constituents

4

Cement. concrete Yault 1 and 4 ¥CO CBP (P,1,2)

Information

<unspecified >

Strucutral concrete cylinders representative of Yault

pH Dependence, 1JS-EPA Method 1313
Cementitious Materials, Concrete
Savannah River Mational Labaoratary
Savannah River Mational Labaoratary
Unspecified

Unspecified

<unspecified =

<unspecified =

9

True

True

False

C: Percolation, US-EPA Method 1314

IM: Monolithic leach, US-EPA Methad 1315
P: pH Dependence, US-EPA Method 1313
T: Tatal composition, HF acid mix

39

1

r
Measured constituents:

B Cd Cs F Mg Ni

Al Be Co DICK Mo P sb 504U
As Ca Cr DOCLi MNa Pb Se & WV

Re Si T Zn

Ba Cl Cu Fe Mn NO35 5n T

The window will stay on your screen until you press the

on the

button again or until you leave the

. If you select another sample, the content of the window is refreshed with information

of that sample. You can select a sample from any list you want: from any tab in the

panel or from the

panel.
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The Constituent Selector

The helps you selecting one or more constituents from the database.
Application menu Cancel or Save toolbar
J \ / ]
_sl @ y' )= Constituent Selector @M
Ribbon toolbar A [__j Constituent Manager % Selection @ Help
= - j
o & R Hooee
Open... From Species Save Save Selection Select all
List... As... as Favorites  Favorites
Load Selection Save Selection Favorites
Awvailable Constituents Selected Constituents (8)
All Often Used | Favorites e -
Name = o Inorganic [6 items] A
. Inerganic [49 iterns] - |E Ba
Available A Ca Selected
. electe
Constituents cr pa— i
panel T Mg Constituents
[ e 504 panel
Ba Sr
|:| Be
|:| Br
Ca
[ cd
Ea il
Select by Typing (Press Alt-T)
|
$ Database icon
e The menu contains functions to make screenshots and load recently used lists of
constituents.
e The toolbar contains two small buttons to leave the

e The
e The
constituents.
e The
called up the
e The

keep the mouse steady on it.

Basic Operation
The

constituent by clicking the checkbox, it will show up in the

.The red
one cancels your selection and the green one passes the selection to the module that called up the

toolbar contains functions that operate on lists or constituents, grouped in ribbon tabs.
panel contains constituent lists from which you can choose the desired

panel contains all the constituents that will be passed to the module that

icon shows information on the name and location of the active sample database if you

panel displays a list of constituents from the active database. If you check a

panel, indicating that
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the constituent will be included in the list of desired constituents. You can also select constituents by

highlighting samples using the and key, and then hit the spacebar: all highlighted constituents
will show up in the panel.
The checkboxes will not always be present: if the is called from within a context

that requires only one constituent, there will be no checkboxes. In this case, you can select a constituent
just by clicking on it.

If you are done with selecting constituents, click on the small green button with the checkmark on the

toolbar. The will close and pass the selected constituents to its
caller. If you want to leave the without using the selection, click on the small red
button with the cross.

If there are not many constituents in your database, the simplest way to select constituents is just
scrolling through the panel en checking the appropriate boxes. But there are also options to sort, group
and filter the constituent list in order to make it easier to find and select constituents.

Sorting, grouping and filtering constituents

You can sort the list of constituents by clicking on the column header. The list is sorted alphabetically.
Clicking the same column header again will reverse the sort order.

If you use the right mouse button to click on the column header, all grouping and filtering options show
up in a small context menu:

| Filtering P || & Clear All Filters
'El Sort ascending by 'Name' Inorganic (49 items)
Z} Sort descending by 'Name' Organic (11 items)
GTDLIFI b}fINEmEI Select All
Unlaeck grouping frem 'Mame' W= Apply
Turn off groups
Mame
To filter the list, check one or more of the entries that appear to the right of the entry in the
menu and click on the button at the bottom of the list. Alternatively, you can click on the
entry if you want to remove the filter.
To group the list, click on the entry in the menu. The list will have two groups:
and . You can expand or collapse a group by double-clicking on the group heading.
If you click a group heading, all constituents in the group will be highlighted. Press the to select
them.
You can ungroup the list by clicking on in the context menu.
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Selecting by using Select by Typing

Another way of selecting constituents is to make use of the text box. First, move the
focus to this text box by clicking on it or press . Start typing the name of the constituent. While you
are typing, the first constituent that matches will scroll into view. As soon as the characters you type
matches a constituent (in a case insensitive way), the text color turns from red to black. Hitting the

or key will select the corresponding constituent and clears the text box, so that you can
continue typing to select another constituent.

If the text remains red while you are typing, either no match or no full match is found in the constituent
list. You can check if a partial match is found by looking at the selected constituent in the

pane. The selected constituent will have a light gray background. If no partial match is
found, no constituent will be selected. If a partial match is found, and if it is the constituent you want,
select it by hitting the twice. The first hit will expand the selected constituent name in the text
box and the second hit will select it.

The Selected Constituents panel

The panel contains the samples you have selected. On tab group of ribbon
tab there are two buttons to manipulate the selection list. Button will delete the
highlighted constituents from this panel, while button will clear the entire list.

Saving and loading constituent lists

Constituent lists can be saved for later use; if you foresee that you will use a list of selected constituents
more often, you can save the list with a name of your liking. Loading and saving lists is done with the

If you have created a list of selected constituents and want to save the list, click on button on
tab group of ribbon tab .The will show up and
enables you to save the list.

If you have opened the and want to use a list that you created and saved earlier,
press button on tab group of ribbon tab .The
will show up, assisting you in selecting your list.

A quick way to open a previously saved list is by selecting it from the lists. You can show
and select these lists by clicking on the (the round LeachXS logo).

If you use LeachXS for Orchestra modeling, you probably have used and created species lists. Species
lists define the mapping of Orchestra species to LeachXS constituents. You can use a species list as list of
selected constituents by using button from tab group of ribbon tab
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Favorites list and often used constituents.

You can make a list of selected constituents your favorite list by saving the list with button

on the tab group of ribbon tab . If you have
designated a list of constituents to be your favorite, you will always have these constituents at your
disposal, whenever you use the . The list will show up on tab page in the
panel.
The keeps track of the samples you selected and remembers the 30 most often
used ones. They appear on tab page in the panel.
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Graph Window

The Graph window displays the results you have selected in a graphical way. It serves as a quick preview
window before you export you results to a Microsoft Excel workbook.

You can copy any graph in the window to the Windows clipboard or save it to disk. You can inspect point
values by moving the mouse pointer over a graph area. You can also change the graphical appearance of
graphs a bit: you can zoom in a graph, reduce or enlarge the size of the legend font and change the
appearance of the graph. For presentation purposes, you can save a graph on the Windows clipboard or
a storage medium. All these functions are under the right mouse button.

F Bl

Lésl ] Granular Material Comparisons - CBP size reduced materials vs WW statistical data = | (] |
-EACY (&) Export = Edit View @ Help
& & &
Export Export Edit...
Al Selection
To Excel Export Layout
»»
pH dependent concentration of Al pH dependent release of Al
1000 37 10000 g
= 100 o 1000 B
=] =
= b & o i N
g2 Y AR oo E TN il
2E o1 RN 2 1 k] ="
< .
=] a T =
oo 001 T | o 01
0.001 + 1 0.01
2 4 =} 8 w12 14 2 4 i} 8 10 12 14
pH pH
== Concrate YCO [vaukts, CEP)P,1,1]| —@i— Concrete YOO (vaulks, CER)(P,1,1)|
e Concrebe YOO (vauls, CEPIP,1,2) g Conicrate WO (vaults, CEPI(P,1,2)
by Coiricrebe WCT (vaults, CEPIP, 1,10 gy Coricrate WCT (vaults, CEPIOP,1L,1)
o Concrete YCT (vaults, CBFICP,1,2) Canerete WCT (vaults, CBFI(P,1,2)
[¥]
=
2
.E Al concentration as function of LS Curulative release of &l
2 10 p 100
= b
3 B I 4
< Fﬂ e 4 © % (‘/l‘
51 7,,4( BE 1 -
£ T 2 %:A
i 5
5 oo
o1 0.1 1 10 100
01 1 10 100 LS (Lkg)
LIS (Lika)
—— Concrete WCO (vaults, CBPIC,1,1)
=i Conicrete WCO (vauls, CBRIC,L1) —¢— Concrate YCO (waults, CBRI(C,1,2)
e Conicrete VOO (vauls, CEPIC,L2) —abe— Concrete WCT (vaults, CBRI(C,1,1)
e Concrete YCT (vaults, CEF(C,L1) Canerate WET (vaults, CBRI(C,1,2)
Concrete WCT [waults, CBPI(C,1,2) slope=1.0
b

Highlighting a series

If there are many series in a graph, it may become difficult to distinguish series from each other. If you
click on an entry in the legend, that entry and the corresponding series will be highlighted as long as the
mouse button is pressed. The same will happen if you click on a marked point of a series. If the legend is
not shown while highlighting a series, a small window will pop up with the name of the series.
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Viewing coordinates

When you move the mouse over the plot area of a graph, the exact coordinates of the mouse are
displayed in the lower left corner of the graph. The coordinates are in the same scale as the plotted
data. If you move the mouse pointer near a data point in a series, the coordinates will get the same
color as the series color and the exact coordinates of the data point is displayed.

Translating, scaling and zooming a chart

You can translate or scale a graph in any direction, or zoom in on a part of a graph. However, these
manipulations will be canceled before you export the results to Microsoft Excel®.

You translate a graph by left-clicking the mouse button, while pressing the key. If you click near the
X-axis, you can translate along the X-axis. If you click near the Y-axis, you can translate along the Y-axis.
Drag the mouse along the axis you chose to translate the graph.

Note that translating along a logarithmic axis will probably not give any meaningful graphs.

You scale a graph by left-clicking the mouse button, while pressing the key. If you click near the X-
axis, you can scale the X-axis. If you click near the Y-axis, you scale the Y-axis. Drag the mouse upward to
get more detail and downward to get less detail.

Note that scaling a logarithmic axis will probably not give any meaningful graphs.

You zoom in on a graph by left-clicking the mouse button, while pressing the key. Create a rectangle
by dragging the mouse to another point. When you release the mouse button the graph is zoomed to
the thus created rectangle.

You can restore the original scaling of the graph by pressing the r key, after you have clicked the graph
to restore.

Exporting results

The tab on the ribbon bar contains functions to export selected or all graphs to Microsoft Excel®.
You can also change layout aspects of a graph to be exported. Select a graph and hit the button on
the tab. See “General Options” on page 20 to find information on how to change layout aspects.

General graph layouts

The tab on the ribbon bar gives you a number of options to change the overall appearance of the

You can change how multiple graphs are laid out by pressing or

133



LeachXS CBP Version 2.0 User’s Guide (rev. 0)

If you have a lot of graphs, you may enlarge the plot areas of the graphs by not showing the legend, axis

titles and axis labels. In tab group , uncheck entries ,

and/or to remove graph components.

You can zoom in to a particular graph by selecting it and pressing button in the

tab group. The selected graph will fill the entire graph window. Press the button to return to

the full page of graphs.

Note that you can quickly zoom in to a particular graph by pressing and holding down the middle mouse
button or scroll wheel. The full page is displayed again if you release the button.
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Indicator Lines Editor

An indicator line is a LeachXS concept of a horizontal or vertical line to be shown in a chart. An indicator
line belongs to a constituent, has properties to format the line and has a value that indicates at what
position the line is to be drawn.

Indicator lines are typically used to show detection limits or regulatory directive values in a chart and are
used in comparison cases. In LeachXS you can create indicator lines and save a set of lines for later use.
You can edit the contents of indicator line sets and merge them with other sets. More than one
indicator line per constituent can be present in a set.

When LeachXS draws a chart that shows data on a constituent, it scans all indicator lines the user has
selected. LeachXS uses the following procedure to draw the appropriate indicator lines:
e First, only those lines are handled that belong to the subject constituent in the chart.

e From these lines, all are picked that have level values defined for the quantities that are plotted
along the x-axis and the y-axis.

The looks like this:

Ribbon toolbar

o

Application menu Cancel or Save toolbar

2 @ Em‘ I:atnrhne;a = | (5
A% | ()l case Manager | @ Constituents  HyLines @ Help
- =
2 ) ® HR
Open... Create Add From Save
Manager... As...
Load Indicator Lines Save Case
B Constituents Lines
| ame #Hor.  #Vert. Constituent  Label Appearance  Direction  LineType  Line Weight  Line Color PH L/S(Lkg) Time (days) Concentration (mgl) Release (ngkg) Cum.Rel. (mg/m3)  Flux (mg/m3sec) =
Al 2 2 Al MDL e Horizontal DashDot Thin Black - - - 0.001 - - -
As 3 2 Al ML Horizontal Dot Thin Bladk. - 0.003
8 3 2| [|a 95% Vet Contuous Thin Red 124 - E
Ba 3 2 Al 5% __ Vertical Continuous  Thin Red 5.4 - - -
cd 3 2| || s DL -~ Horizontal DashDot  Thin Black - - - 0.00064
o 2 2| || s M Horizontal Dot Thin Black - - - 0.002 b
cr 3 2 As MCL or DWEL .. Horizontal Dot Medium Blue - 0.01
o || | Defaut 5 2| || s 95% Vet Contuous Thin Red 124 -
gl ro 3 2| || s 5% Vel Contiuous Thin Red 54 - - -
s Mo 3 2 B MDL Horizontal DashDot Thin Black. - - - 0.001
2l e 3 2| |8 M Horizontal Dot Thin Black - - - 0.003
2 Sb 3 2 B DWEL Horizontal Dot Medium Blue - 7
Se 3 2 B 95% - Vertical Continuous  Thin Red 12.4 -
l 3 2| |8 5% Vel Contiwous Thin Red 54 -
Ba MDL - Horizontal DashDot Thin Black - - - 0.00057
8a ML ) .. Horizontal Dot Thin Black - - - 0.0018
8a ML . .. Horizontal Dot fedum Ble - - - 2 - - -
Ba 95% __ Vertical ContinuousiThin Red 12.4 - - - - - -
JUE 5% Vet Continuoyfl fhin Red 54 - - - - - -
E F—— .q MDL Horizontal DashDof in Black - - - 0.00017 - - - -
" r
Case: EPA CCR 3e N N\ J 4 4
\ S |
—— D >
Opened Case Constituents panel Lines panel Database icon

In the picture above, an existing set of indicator lines is already opened.

e The menu contains functions to make screenshots and load recently used lists of
indicator lines.

e The toolbar contains two small buttons to leave the .The
red one cancels your editing and the green one passes the indicator lines to the module that
called up the
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e The toolbar contains functions that operate on the list of constituents or list of indicator
lines, grouped in separate ribbon tabs.

e The panel displays all constituents that are present in the set of indicator lines,
summarizing the number of horizontal and vertical indicator lines per constituent.

e The panel shows all the lines and their definitions in the set.

e The field shows the name of the set of indicator lines that is loaded from disk. If

you have made changes in the set, an icon with a pencil in it will be present, like in the example
picture. If you keep the mouse steady on the field, you'll see more details of the case.

e The icon shows information on the name and location of the active sample database if
you keep the mouse steady on it.

Loading and saving indicator lines

All functions to load existing lines from disk or saving them are on the tab on the ribbon
toolbar.

Lo | il case Manager Q} Constituents My Lines &) Help

Cpen... Create Add From Save
Manager... As...
Load Indicator Lines Save Case
From this toolbar, you can open an existing set of lines ( ), create a new set from scratch ( ),
or add a set of lines to the lines already present in the editor ( ). The and

buttons allow you to save the current set of lines.

Let’s start with an existing set of indicator lines. Press the button. The will show
up.
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LKESI B )= Indicator line set Manager =RICE X
£ALY |_J Map store i Zip store =] Group 2l case @ Help
1o Fmmm A0 3
EE §° 1 s [ X
Open Report Export... | Copy 3
Manage Actions Modify
» | Indicator fine set: select case to open
-4 Al stores - J  Name Created Last Modified
=-[ | System Map store
— . EPA CCR 3e 14-01-20139:22 AM  14-01-20139:22 AM
H C geconditioneerd
DELAGA OES-ML-120909 14-01-20139:22 AM  14-01-2013 9:22 AM
EPA Water QT
EUAFD
FI-CD Waste

NL-Besluit Bodemkwaliteit
NL-Building Material Decree
Predefined

Template

p Store (..\.eachXS User Object;
C geconditioneerd

DE

DE-LAGA

EPA Water QC

EULFD -
L) LU (2

Assistance
m

Y s

Clipboard Contents

Name  Created Last Modified

The red groups below store are groups of indicator line sets that are shipped with LeachXS
and are copied to your system during the installation process. Select group and then case
in the right pane. Press the button in tab group . Alternatively, you can
double-click the case name or press the small icon showing a folder in the small toolbar next to the
menu. The closes and the indicator lines are loaded into the
. The editor should look more or less like the example picture at the beginning of this chapter.

Organizing and editing indicator lines

In the panel, all the indicator lines are shown. Every line has the following fields:

The name of the constituent the line belongs to.

Text to appear in the chart, near the line.

An indication of how the line will look like in the chart.
The direction of the line.

The pattern of the line.

The thickness of the line.

The color of the line.

In addition, one or more fields can be used to specify the value of the line:

A pH value.

A liquid to solid ratio.
A time.

A concentration.

A release.
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A cumulative release.
A flux.

One of first three fields is usually used for vertical lines, since these quantities usually are plotted along
the x-axis. The other fields are common for horizontal lines.

If you want to edit a line, click on the appropriate cell and type or choose a new value. The
field and field are not editable.

Sorting, grouping and filtering samples
You can sort the list of lines by clicking on one of the column headers. The list is sorted according to the

information in the column. Clicking the same column header again will reverse the sort order.

If you use the right mouse button to click on a column header, all grouping and filtering options show up

in a small context menu:

Filtering r | . Clear All Filters
"z_‘l Sort ascending by 'Constituent’ [] Al (4 items)
2] Sort descending by 'Constituent’ [7] As (5 itemns)
Group by 'Constituent’ [C] B 5 items)
Unsort [7] Ba (5 items)
nse [ Cd (5 items)
Constituent [7] Co (4 items)
Label [7] Cr (5 items)
[7] Default (7 items)
v A
_PF’E?'E‘”‘E [7] Hg (5 items)
Direction 7] Mo (5 items)
Line Type [7] Pb (5 items)
Line Weight [] Sb (5 items)
Line Coler E 'SI.'IE((; _|ttemst|
Iems,
pH 7] Select All
L/S (L/kg)
. W= Apply
Time (days)
. ashDot Thin Bladk
Concentration (mg/L) ot Thin Black
Release (mg/kg) ot Medium Blue
Curn. Rel. {mg/m®) ontinuous  Thin Red
tinuous  Thin Red
v| F Y »
Lo (mg/m /sec) ashDot Thin Black
This screenshot is made when the column was right-clicked.
To filter the list, check the appropriate constituents that appear to the right of the entry in the
menu and click on the button at the bottom of the list. Alternatively, you can click on the
entry if you want to remove a filter from a column.
To group the list, click on the entry in the menu (in this example the column

is the Constituent column). The list will look like:
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Lines

ConsﬁEJent Label Appearance  Direction  Line Type  Line Weight  Line Color pH LfS{Lka) Time (d
Al [4 items]

Al 95% — \Vertical Continuous  Thin Red 12.4 -

&l 5% _ Vertical Continuous  Thin Red 5.4 -

Al MOL e Horizontal DashDot Thin Bladk = =

Al ML Horizontal Dot Thin Bladk - -
As [5 tems]

Az 95% — \Vertical Continuous  Thin Red 12.4 -

Az 5% _ Vertical Continuous  Thin Red 5.4 -

Az MCL or DWEL  eeveeremaeean Horizontal Dot Medium Blue - -

As MDL e Horizontal DashDot Thin Bladk - -

As ML Horizontal Dot Thin Bladk - -
B [5 items]

B 95% _ Vertical Continuous  Thin Red 12.4 -

B 5% _ Vertical Continuous  Thin Red 5.4 -

B DWEL eveeesesese Horizontal Dot Medium Blue - -

B MDL e Horizontal DashDot Thin Bladk - -

4 1

Now, if you click a group heading, all constituents in the group will be highlighted. You can expand or
collapse a group by double-clicking a group heading. You’ll find buttons on the ribbon toolbar, tab
to expand or collapse all groups.

The grouping is temporary: if you click on another column heading, the list is ungrouped. If you want the
grouping to remain, right-click on the grouped column heading and select

entry in the menu (in this example the column is the Constituent column). You can unlock
grouping as well.

Hiding or showing columns

At the bottom of the context menu you’ll see a list of column names. If you don’t want hide columns,
remove the check marks for the appropriate columns by clicking on them.

Editing multiple lines

Sorting, filtering and grouping can be very convenient if you want to change an aspect of a selection of
indicator lines. Suppose you want to change the line color of all horizontal indicator lines of Al and Cr to
silver. First, filter the list on the desired constituents by using the filter options on the

column: check constituents Al and Cr in the list and press . Only the lines of these 2
constituents will be visible in the panel. Now, group on line direction by right-clicking the
column and select . The Lines panel will look like this:
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Lines
Constitu... T Label Appearance  Dire... & LineType Line Weight Line Color pH LfS({Lka) Time(days) Concentration {majL
Horizontal [5 items]
Al ML Horizontal Dot Thin Black - - - 0.00
Al MDL - Horizontal DashDot Thin Black - - - 0.00
Cr MCL Horizontal Dot Medium Blue - - - 0.
Cr ML Horizontal Dot Thin Black - - - 0.0015
cr MOL e Horizontal DashDot Thin Bladk - - - 0.000
Vertical [4 iterns]
Al 5% Vertical Continuous  Thin Red 5.4 - -
Al 95% Vertical Continuous  Thin Red 12.4 - -
Cr 5% Vertical Continuous  Thin Red 5.4 - -
Cr 95% Vertical Continuous  Thin Red 12.4 - -
4| mn
[T]

Now, click on the

group heading. All lines in this group will be selected. Press ribbon button

in group of ribbon tab

.The

=]

_-LKES] ‘:"\ @

~E40" = Edit
Line Label
Label
Line Appearence
Line Direction
Line Type
Line Weight
Line Color

Appearance

& Help

(multiple values)

[Horizomal

™

[

i ] (multiple values)

[

- ] (multiple values)

[ Change...

] (multiple values)

Horizontal Line Values

Concentration

Release

Cum, Release

Flux

ma/L
mg/kg
kgfm2
kgfm>2fsec

(multiple values)

(multiple values)

will show up:

The editor shows a list of all aspects of the selected lines. If any aspect in the lines is the same for all

lines, the aspect is displayed. If not, the aspect is left empty and the phrase (multiple values) is written

behind it. In this example, the lines only have the same line direction. Press the

right of the

field and find an appropriate color in the appearing

A

button to the

red/green/blue value of 192,192,192 seems to look like silver. After picking a color, click on the small

green button with the checkmark on the

toolbar.
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Starting from scratch

If you want to create a list from scratch, press the button on the tab group
of ribbon tab . An empty set of indicator lines is created with one “constituent” named

. This entry serves as a template for constituents that are added later. Every constituent
that is added will initially get a copy of the lines that are part of this entry. Suppose we want to make a
list of lines in which each constituent will have two vertical lines at pH values of 4 and 11, and one
horizontal line with a variable concentration value.

In this case it is convenient to give the template these lines and add constituents later. Select the
entry and press button , tab group , ribbon tab trice.
Three lines are created:

o
== | il Case Manager | @ Constituents | Py Lines (@) Help

VY 2 © &

Add Add
Line
Constituents
» Constituents Lines
— -
Mame # Hor. # Vert. Constituent Label Appearance  Direction  Line Type  Line Weight  Line Color pH Lfs
Default Lines ] 1] DefaultLines wnnamed2 _ Horizontal Continuous  Thin Red -
DefaultLines wnnamedl _ Horizontal Continuous  Thin Red =
Default Lines  unnamed — Horizontal Continuous Thin Red -

Edit the fields of the lines until it looks like this:

Lo |1l Case Manager | @ Constituents My Lines & Help

VY &2 ©® &

Add
Constituents
» Constituents Lines
— = S

Mame # Hor. # Vert. Constituent Label Appearance  Direction  Line Type  Line Weight Line Color pH LSk

Default Lines 1 2 DefaultLines  Low Vertical Continuous  Medium Red 4
DefaultLines  High Vertical Continuous  Medium Red 11
Defaultlines  Safe covvvineenen Horizontal Dot Medium Green =

If you add constituents, every constituent will get this set of lines. Add extra constituents with the
by pressing the button on tab group of ribbon tab
All you have to do is filling in concentrations for every horizontal line.

You can make your set permanent by pressing button on tab group of ribbon tab
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The Material Line Scheme Editor

If your graph contains multiple data series, LeachXS uses a default line, color and marker scheme to
format the series. The default scheme minimizes the chance that two data series have the same layout.
If you are not happy with the default scheme, you can use the to fully
control the layout of data series.

A series layout is bound to a sample. If a scheme is defined in a comparison graph, all sample series in
the graph that have a layout defined in the scheme will be drawn according to their layout. All samples
that are not included in the scheme will get a layout according to the default scheme.

) @@ s Material Line Scheme Editor = | 5 S
| :4:( )g 22
o /i _
~— |_J Case Manager = Full Scheme = @) Help
s X X ERE R
Select Delete | Delete Merge in Save
Al Unficed Portion As...
Edit Selection Save Object
*» | Material ine scheme - <unnamed object>
Series Full scheme | 5cheme portion
Layouts Material Test Batchnr. Meas.nr.  Series éolcr Line Pattern  Line Weight ~ Marker Symbol ~ Marker Size
.\ w, Concrete VCO (vaults, CBP) P 1 1 (255,0,64,128) Dash Thin Square 7 pixels
Pane r.§ - CO (vaults, CBP) 3 1 2 (255,0,64,128) Dash Thin Square 7 pixels
Cont CBF) P 1 1 (255,0,64,128) Dash Thin Square 7 pixels
Concrete VCT (vaults, CBP) P 1 2 (255,0,64,128) Dash Thin Square 7 pixels
Mortar BGM revl (tank grout, CBF) P 1 1 Purple Dash Thin Triangle 7 pixels
Mortar BGM revl (tank grout, CEF) P 1 2 Purple Dash Thin Triangle 7 pixels
Mortar SVC revl (vaults, CBF) P 1 1 Furple Dash Thin Triangle 7 pixels
8 Martar SVC revl {vaults, CBP) P 1 2 Purple Dash Thin Triangle 7 pixels
E Waste Form AWF (CBP) P 1 1 Red Dash Thin Dot 7 pixels
- Waste Form AWF (CEF) P 1 2 Red Dash Thin Dot 7 pixels
g Waste Form AWF (CBP) P 1 3 Red Dash Thin Dot 7 pixels
) . Calor
S Eeh; s [N B
P N\ | Saies R |
ane r.\. Line Pattern Line Weight ol
"&'xed Dash - Fixed  Thin - .//1.\./_/_4
Marker Symbal Marker Size
Fixed Square - Fixed 7 pixels -
= = selection == default A
L .I \_lm

—

Example
Pane
The contains two tab pages. The tab contains the current series layout
details. You can use the tab to edit a subset of the current scheme and merge it later to
the full scheme.
The contains all the editable aspects of the selected series layouts from the
The shows an impression of how a selected layout will look like. If there are more layouts

selected, the one that you selected first will be shown.
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Series Layouts Pane

Use this pane to make a selection of layouts to be edited. Apart from selecting one or more layouts, you
can filter, group and sort the layouts by right-clicking a column and choosing the desired option. Using
these options, you might find it easier to select the layouts you want to edit.

If you want to add layouts for other samples, go to the Scheme portion tab and press button
on ribbon tab . You can edit the layouts and then transfer them to the full
scheme by selecting them and pressing button on the same ribbon tab.

Editing Layouts

You can edit layouts by selecting one or more layouts in the and using the controls
on the to edit them. If you have selected more than one layout, changes you make will
apply to all selected layouts. The layout aspects you can change are:

e line and marker color
e marker symbol

e marker size

e line pattern

e line weight

‘ Note that you cannot change line and marker color separately: they will always have the same color.

Saving and Loading Layouts

You can save schemes to disk and load them for use in e.g. another comparison case. Use the ,
and buttons on the ribbon tab to save and load schemes. The

will show up to assist you in locating a previously saved scheme or creating a place to save it. See

“LeachXS Cases and Case Management” on page 100 for more information.

If you have started the editor from a comparison module, you can save the scheme by pressing the small
green button in the top left portion of the editor window: the changes in the scheme are made
permanent and control is returned to the comparison module.
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Directive selection dialog

In many instances users want to compare test data with regulatory criteria or limit values. To facilitate
such comparison a library of regulatory limit values is provided from which a selection can be made. The
regulations contain separate values for granular and monolithic materials and thus specific regulations
can only be called in connection with the appropriate test data.

Besides picking an existing, built-in directive, you can create and edit your own directives. A directive
has one or more material categories and material categories have limits for granular and monolithic
constituents. Besides an upper limit, user defined directives can have a lower limit. The lower limits are
only used in graphs containing directive information, boxing your data between a low and high pH
values and the upper and lower limits.

r

Directive Editor and Selector [=5=)
Directives  Edit
Directives Constituents
System | User defined Name Upper -
= AII directives As 2
[+ C geconditioneerd Ba 100
ey " o
[ FI-CD Waste : : =
£ BBk c 8300
i [ Closed Application Co 24
Cr 7
i [ Open Application Cu 10
[ ML-BMD F 1500
Hg 0.08
Mo 15
Mi 2.1
Directive description Fb 8.3 =z
Building materials decree 2007, undosed storageBuilding =
materials decree 2007, dosed storage
|
The pane on the left, the pane, shows information on the built-in directives ( tab) and
the directives you created ( tab). There are buttons to , and user
defined directives and to an existing directive as a user defined one, giving you a jump start in
creating a homemade directive. You can add or modify a description of a user defined directive in the
pane.
The pane on the right, which becomes visible if you select a granular or monolithic section
of a directive, shows all defined constituents with their limits. You can a selected constituent or
add new ones by clicking the button. “The Constituent Selector” on page 128 will appear, helping
you in selecting constituents. When a constituent is selected in the pane, you can edit the

limits in the fields below the constituent list.
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Creating and Editing Lists

Many tools make use of small editors that help you to create lists of values.

If you want to create statistical data sets from existing samples, the sample series all need to be brought
to a common set of x-values in order to be properly evaluated. The helps you

to define such a set.
With the , you can make predefined lists of interpolation values.

With the
with a constant factor.

, You can generate a list of equidistant values or values whose distances increase

Interpolation Grid Editor

With the you can create or modify an interpolation grid.

’G:‘.\é‘,\ = Interpolation X-Grid Editor L@éj

Fill Equidistant filing

'.@, :

Start value
End value

# of values

23
13 3

el g
Equidistant grid

Log distribution

»

X-values

2

Assistance

You can add a value by typing it in the row starting with an asterisk. Delete a value by selecting the row
to be deleted and press the
new value.

button of your keyboard. To edit a value, double-click it and type the

After you have edited or added values, the values can be sorted in ascending or descending order by
clicking the column header.

If you want to create an equidistant list of values, you can use the options on the
ribbon tab. Define a start and end value, the number of values and the list is filled with equidistant
values. If you check the box, a logarithmic (base 10) distribution is used, the powers

being uniformely distributed.

You can also use functions from the ribbon tab to select a list of predefined values or generate a list

of non-equidistant values.
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@\% @ )= Interpolation X-Grid Editor [E=EER™

Wl Equidistant filing

Assistance

1] Available Lists EPA method 1313

Standard Values (pH)

Choose a defined list from the choices in Available List, or press Define Range... to fully control how the

list is built up. See “Interpolation Grid Manager” on page 146 for managing the available lists or “List

Generator” on page 147 for creating a non-standard list of values.

Interpolation Grid Manager

When you want to create reference data sets from statistical values, the first step to take is aligning the

pH, L/S or time values of your source data to a uniform set of values by means of interpolating the
original data. You can choose to manually define a set of values, but LeachXS offers a number of

predefined lists that are used commonly. The Interpolation Grid Manager can be used to add or modify
these predefined lists. It can be called from the main LeachXS window on tab page Tools, button X-Grid

Interpolation Manager.
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Lésl = X Grid Interpolation Lists Manager = | E [l
L . @) Help
e [0x [0 [om
Mew Delete Edit... Copy...
List.....
» I Name X-Axis Values o
pH
Draft EPA method 1313 2, 4, 5.5 7,8,9, 10.5, 12, 13
L.'rS
CEM EM 12457 Part 3 2,8
Draft EPA method 1314 0.2,0.5 1, 1.5, 2, 4.5, 5,9.5, 10 L
g Draft EPA method 1316 0.5, 1,2, 5, 10 1
5 IS0/TS 21268-3 0.1,0.2,05 1, 2,5 10
l‘:" MEM 7343 0.1,0.2,05 1, 2,5 10
i MEN 7373 0.1,0.2,05 1,25 10
2 MNYM 7344 0.1,0.2,05 1, 2,5 10
PrEN 14405 0.1,0.2,05 1, 2,5 10
Time
CEM TC 292 Monolith 0.08, 1, 2.25, 8, 14, 15, 28, 36
Draft EPA method 1315 0.08,1, 2,7, 14, 23, 42, 49,63
MEM 7345 0.25, 1, 2.25, 4, 9, 16, 35, 64 hi
L

This editor shows you all predefined list, grouped by entity.

Add a new predefined list by selecting the group name of the desired entity and press the
button. The will show up, allowing you to type in the values you want in the
list.

If you want to delete a predefined list, select it and press the Delete button.

If you want to change the name of a list, select the list and hit the F2 button. If you want to edit the
contents of an existing list, selected and press the button. the will show

up.

All your changes will be saved automatically if you close the editor.

List Generator

The List Generator can generate a series of values.
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- =

List Generator

Create a list of X-values values

() Linear, 9 20
@ Factorial, 8 steps. ending at 2]
with a factor of 1.50

) Manually, this semicolon- or space-separated list:

0.406;1.02;193;33;5.35, 844, 13.1; 20

Resutting values

Refresh
0.406; 1.02; 1.93; 3.3, 5.35; 8.44: 13.1; 20 -
l QK l l Cancel l
To create a list of equidistant values, check the radio button and fill in the number of steps to
create and the last value.
To create a list of values, whose distances increase with a constant factor, check the button

and fill in the desired number of steps, the end value and the factor by which successive distances
increase.

You can also type the list of values by hand. Check the radio button and type the values,
separated by semicolons.

The bottom pane gives you an impression of how successive distances relate to each other.
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Technical Topics

File locations

This section gives an overview where LeachXS stores or expects files. The following symbolic names are
used for file locations:

Location name Physical location

[/nstal/ Iocation] C:\Program Files (x86)\LeachXS Lite
This location is the default location where LeachXS is installed. You
might have chosen a different location during the installation process of

LeachXS.
[Application data] C:\Users\<username>\AppData\Roaming\LeachXS Lite
[Local Application data] C:\Users\<username>\AppData\Local\ECN_TSC
[User data] C:\Users\<username>\Documents\LeachXS User Objects
[Template location] C:\Users\<username>\AppData\Roaming\Microsoft\Templates

The phrase <username> denotes the name you use to log on to your computer.

Software Modules

All software modules are installed in [Install location].

License

Your license is encrypted in file: [Application data]\About.Ixs. If, for some reason, you want to change
your license, remove this file. The next time your start LeachXS you will be prompted for a username
and license key.

Window states

LeachXS remembers the state of all windows. The main state parameters are window size and position,
minimized/maximized or normal size and on what screen the window is displayed, if you use more than
one screen. Some windows and dialogs remember the last state of checkboxes, combo boxes, radio
buttons and other user interface controls as well. The states are stored in:

[Local Application data]\ LeachXS_Lite.exe_Url_<key>\<version>\user.config,
where <key> is a unique series of characters and <version> is the version of LeachXS you are using.

Most Recently Used cases

Every module that is capable of editing, loading, creating and saving cases keeps track of the cases that
have been used. The 10 most recently used ones are remembered and stored in:
[Application data]\MrulLists\<casetype>.mru, where <casetype> is an indication of the type of case.
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Databases

The default location of all LeachXS databases with samples is [User data]\DATABASES. All databases that
are shipped with the installation procedure of LeachXS are stored here. LeachXS presents the content of
this location by default if you want to select a database. However, you are free to store a database
anywhere you like.

Software License

Your software license is encrypted in the following file: [Application data]\About.Ixs. If you need to
switch from license, remove this file. LeachXS will prompt for a username and license key next time you
start it.

Pre-installed examples

When LeachXS is installed, example cases are installed as template for new cases, giving you a head
start. All these examples are in folder [Application data]\FactoryDefaults. Cases for a specific type of
examples all have their own subfolder.

Note that pre-installed examples are read only. You cannot overwrite them. Don’t save your own cases in
the folder with pre-installed examples.

User Cases

All cases you make yourself are stored by default in a separate folder: [User data]. Cases of a specific
type all have their own subfolder. You can make alternative locations for cases. These locations are
called . You can create them in the Object Manager. See “LeachXS Cases and Case
Management” on page 100.

Templates for lab data input

LeachXS installs data templates that you can use in Microsoft Excel® for entering data on leaching tests.
Among them are data templates for EPA methods 1313, 1314, 1315 and 1316. You'll find them in folder
[Template location]. This location is the same as where Microsoft Excel® assumes that user templates
are located.

CSTR calculation

The CSTR fitting is done by performing a weighted linear regression of the natural logarithms of the
concentration values. The result of the weighted linear regression is a slope (A) and offset (B).

The following function is minimized:

72(AB)= i[—Y‘ _g; &l ]
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Where:

N Number of points.

i Index of point (between 1 and N).
X; i™ L/S value.

Y; In(C).

G Concentration of i point.

Sig; Estimated uncertainty of V..

The CSTR curve value in point X; can be obtained from:

CSTR, =e”.e %

Weights

No weighting:
Sig; = 1 for i between 1 and N.
Standard weighting:
Sig;=0.05 *Y;
Favor low/midrange/high L/S values:
First, create 3 XW values:
XW; = In(Xy)
XW; = In(Xy)
XW, = 0.5 * (XW; + XWs)
Now, create 3 YW values, depending on the range to favor:
Favor low L/S values:
YW, = 1, YW, = SQRT(10), YW; = 10.
Favor midrange L/S values:
YW, = 10, YW, = 1, YW, = 10.
Favor high L/S values:
YW, = 10, YW, = SQRT(10), YW; = 1.

Then, a polynomial of degree 2 is fitted through the three points (XW, YW,).

The uncertainties are constructed by:
Sig; = Polynomial(in(X;))
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