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WiscLEACH® 2.0

A web-based computing tool to evaluate groundwater impacts from
beneficial use of industrial byproducts in roadway stabilization and
embankment/structural fill applications.

— The tool is based on three analytical solutions to the advection-dispersion-reaction
equation that describe transport in the vadose zone and groundwater (Li et al. 2006,
2011)

— The application was designed to be computationally efficient and can be used without
experience in numerical modeling.

e WiscLEACH is distributed in the hope that it will be useful, but WITHOUT
ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
or FITNESS FOR A PARTICULAR PURPOSE.

— Contact Information for Q & A: Dr. Lin Li (lin.li@jsums.edu), Department of Civil and
Environmental Engineering, Jackson State University, Jackson, MS 39217-0168, US

— Acknowledgement: Financial support for the development of WiscLEACH software was
provided by the Recycled Materials Resource Center and Wisconsin Department of
Natural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Energy.

* Copyright (C) 2011. Developed by Dr. Lin Li at Jackson State University.



Homepage of Web-based WiscLEACH® 2.0

Home Roadway Stabilization ~  Embankment/Structural Fill Applications »  User Manual

WisclEACH...

A computing tool to evaluate groundwater impacts from beneficial use of industrial
byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analytical solutions to the advection-dispersion-reaction eguation that
describe transport in the vadose zone and groundwater, The application was designed
to be computationally efficient and can be used without experience in numerical
modeling. @ 2011. Developed by Dr. Lin Li at Jackson State University.

WiscLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY, without even the implied warranty of MERCHANTABILITY or FITNESS
FOR AFARTICULAR FURFOSE.

Contact Information for Q & A:

Dr. Lin Li (linli@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
P. O.Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wisconsin Department
of Natural Resources Waste Reduction and Recycling Demaonstration Grant and Alliant
Energy.



Structure of Web-based WiscLEACH® 2.0

* There are nine modules for simulation scenarios:

- Roadway stabilization

e 2D Model

— Water leach test

— Column leach test — adsorption control

— Column leach test — User defined pattern
* 3D Model

— Water leach test

— Column leach test — adsorption control

— Column leach test — User defined pattern

- Embankment/Structural Fill Application

* 3D Model
— Water leach test
— Column leach test — adsorption control
— Column leach test — User defined pattern



Module #1: Roadway Stabilization (2D model) -
Water Leach Test

SeIECt the — Water Leach Test

men U/Roadway -}3[) Model » Column Leach Test-Adsorption Controlled
Column Leach Test-User Define Pafttern

Stabilization/2D

Model/Water

LeaCh TESt A computing tool to evaluate groundwater impacts from beneficial use of industrial
byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analytical solutions to the advection-dispersion-reaction eguation that
describe transport in the vadose zone and groundwater. The application was designed
to be computationally efficient and can be used without experience in numerical
modeling. @ 2011, Developed by Dr. Lin Li at Jackson State University,

Embankment/Structural Fill Applications ~  User Manual

WiscLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRAMNTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR APARTICULAR FPURFOSE.

Contact Information for Q & A:

Dr. Lin Li {linJi@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
P. 0. Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wisconsin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Energy.



Initial Webpage After Launching Module #1

File Edit View History Bookmarks Tools Help

| | 2D Water Leach Test \LiAI Enter input data -
go [[B) 143.132.96.67/~wischleach/2dwilt. html e IC) IS ‘ ‘

11ome Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual

2D Water Leach Test
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EntersitePorameters: o~ L L s Wes

Point of Compliance 20.0 (m) L A & w, | _ ” w,

Pavement Width (04 |m) i |Pavement L [ | g | -
Shoulder Width 15 Jm 1 e SRR B R

Depth to Groundwater [C](m) 1 ; :‘;‘:ﬁ:;‘

Depth to Top of Stabilized Layer 10 m material

Depth to Bottom of Stabilized Layer @(m) ------------------------------ "—lé ------------------------- Zowt

Infiltration Rate [r](m/yr) L &

Maximum Simulation Time (2000 Jom Subgrade — Point of

l Zone Flow & Cor(:lglg;\ o8
Enter Hydraulic Properties above Groundwater Table: Transport
Pavement | Base | Stabilized Layer | Subgrade Ground Water Table (GWT) \V 'Z
Hydraulic Conductivity (miyr) | [10 | |[3s50 | [0.042 | 031 | e
Porosity (033 | [[033 | [0.33 | 033 |
Enter Contaminant Properties:
Contaminant Name [Cj

Leaching Concentration from WLT test (mafl) W
Water Leaching Test Scaling Factor [C|
Retardation Factor in Stabilized Layer C]
Retardation Factor in Subgrade EI

Enter Aquifer Parameters: -

Conceptual model in Module #1



Data Input Windows for Module #1

File Edit View History Bookmarks Tools Help

| | 2D Water Leach Test ﬂ + | v
[[5) 143.132.96.67/~wischleach/2dwlt.html NEIR Ql o
Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual
2D Water Leach Test A WisclEACH 2.0
Enter Site Parameters: A
—— - . * Enter geometric variables, including
Pavement Width 104 |(m) —/ . . .
_emen " point of compliance, pavement width,
Depth o Groundwater o Jm should width, depth to groundwater
Depth to Top of Stabilized Layer [0.10 [(m) .
Depth o Bottom of Stabilized Layer o Jm table, depth to top of stabilized layer,
Infiltration Rate [0.365 |(miyr) o
S e depth to bottom of stabilized layer.
Enter Hydraulic Properties above Groundwater Table: L4 Enter preC|p|tat|On and S|mUIati0n time.

Pavement | Base Stabilized Layer | Subgrade

i oy | [0 | [ 1| bew | | ot | le——0___ENter hydraulic properties of layers
Porosly G Jlbs J| o ] Jlos | above the groundwater table.

Enter Contaminant Properties:

ot $ 000 B —  For water leach test, enter contaminant
tj;:fifja‘;:;;ﬁjj:ﬁ:i;:;‘:::ofst“”g"’ :3:2“33 : name and leaching concentration from
Retardation Factorin Stabilzed Layer T WLT test. Enter WLT scaling factor,

:::f Fim“”st”bgrade L retardation factor in stabilized layer and

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" in subgrade.



Data Input Windows for Module #1 (Cont’)

File Edit View History Bookmarks Tools Help

| ] 2D Water Leach Test u 'ﬂ- | X
[ 143.132.96.67/~wischleach/2dwlt.htm “Te| [~ a &
Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual
2D Water Leach Test WisclEACH 2.0
Enter Aquifer Parameters: (4]
Saturated Hydraulic Conductivity of Aquifer 3650 |(m/yr) i E nte r a q U |fe r p rO p e rt | eS .
Porosity of Aquifer [0-3 | .. .
Risgionsl Kyerailc Gradient ez ) * Additional options for Expert Model
Enter Expert Mode Parameters (Non-Default Built in): Pa ram ete rs: g r| d S | Ze t| me Ste p’

Uee Sperhene? e '<m>/ dispersivity and diffusion coefficient.
Grid z o1 Jm

S e ® Select output at the Point of

Horizontal Dispersivity above Groundwater [0.0042 [(m) L3 CO m p I iance

Veritical Dispersivity above Groundwater |0.042 |(m) | ’

Hor.iz.ontal .Dispe-rs.ivit.yin Groundwater ‘1,1e-1 [(m) ° SeleCt Concentratlons a r.e tO be

Veritical Dispersivity in Groundwater [3.18e-2 [(m) ) . ]
Molecular Diftsion Coeficient T i reported at monitoring well locations.
EnterOuputParameters: | Enter coordinates of these locations.
Do you want to get Max C at POC over time? @Yes ONo

Do you want to get concentration at monitoring points? @Yves ONo /The Coordlnates are deflned based On
What is Monitoring Wells Numbers (maximum 6)? |6 the Coordinate System Shown in

Input Monitoring Wells location:

----------------- conceptual model.

[ Horizontal location (m) Vertical location (m) |
| Gom \ | \

(<]



Data Input Windows for Module #1 (Cont’)

File Edit View History Bookmarks Tools Help

| | 2D Water Leach Test ui] v
& [[B) | 143.132.96.67/~wischleach/2dwlt.html vle| [ co Q @
Home Roadway Stabilization v Embankment/Structural Fill Applications v User Manual
2D Water Leach Test WisclEACH 2.0

Wh;t is Monitor?ng Wells Numbers (maximumye';? | |6 : | i . . .
* Enter coordinates of monitoring well

Input Monitoring Wells location: / . . .
"""""""""" wmmem | wamsem <] locations (maximum locations = 6).

0o | [o55 |

0o | o |

00 | o] . .

oo ) B ) * Select if 2D contour graphs are desired,

=— — and enter times when contours are to
Do you only want to get 2D contour? @Yes ONo /be OUtpUt' (maXImum Contour = 4)
What is total Number of Contour Plots (maximum 4)? 4 |. NOte. Contourlng can requ”.e
Input time for the contour plot (yr) }1—~| }5—‘ . . .
_______________________________________________________________________ » e ] B considerable processing time.
Input X/Z axis intervals: ..
s menipu s comparsbie menainmesel -,y #— Enter the axis intervals for the contour
Z-axis interval(put a comparable interval with model |2—|( f/ h H
setting): 2 Jm = grap aX|S.

_____________________________________________________________________________________________________ ~* Click it to run the WiscLEACH model



Webpage to Running WiscLEACH Module #1

Eie Edit View History Bookmarks Tools Help WiscLEACH is running in the web browser. The results are calculated.

) Connecting. g ﬁ )
& [ 143.132.96.67/- wischleach/2dwlt.html / VI (88 oo Ql @i
Home Rriadway Stabilization v Embankment/Structural Fill Applications v  User Manual
2D Water Leach Test WisclENCH 2.0

Enter Site Parameters: e W
................................................................................................... l L | poc
Point of Compliance (m) r W W, * W
| s e > ot D
Pavement Width - (m) Bide [Pavement i X ; / —
Shoulder Width 1.5 (m) X B aaanta SLrain e e
Depth to Groundwater 6.0 (m) :;dpt:g:.uacl:t
Depth to Top of Stabilized Layer ; (m) { material
E_ L AR — —za -------------------------
Depth to Bottom of Stabilized Layer [@(m) | v Zowr

0.365 (miyr) ’
200.0 o) g ede l Vadose c:mog;:a?‘fce

Infiltration Rate

Maximum Simulation Time
Zone Flow & (POC)

Enter Hydraulic Properties above Groundwater frable: Transport

Pavement Stawlized Layer | Subgrade »Ground Water Taple (GWT) Y _
Hydraulic Conductivity (miyr) | (1.0 | /|1.o [0.042 [0.31 = ' '
Porosity 0.33 /|0.33 0.33 0.33

Enter Contaminant Properties:

Contaminant Name cr
Leaching Concentration from WLT test (my/l)
4.0

Water Leaching Test Scaling Factor
Retardation Factor in Stabilized Layer

Retardation Factor in Subgrade

Enter Aquifer Parameters:
Transferring data from 143.132.96.67...

10



Webpage to Visualize Model Output for Module #1

File Edit View History Bookmarks Tools Help

| | 2D Water Leach Test ﬂil v
&e (B 143.132.96.67/~wischleach/2dwlt.html v[e] [$8v Google Q) @i
Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual
2D Water Leach Test WisclEACH 2.0

Input Monitoring Wells location: @
----------------------------------------------------------------------------------------------------- L L T Weoo
Horizontal location (m) Vertical location (m) 5w w | w
IF s 1'= P - =4 s
o | loss ] Raa |Pavement X 3 -
0.0 1.0 i : i :
00 | 20 | ! Industrial
[— i byproduct
L| [EI : material
0.0 | T B T —— L
—————— GWT
0.0 5.0 2
Do you only want to get 2D contour? @Yves ONo ane Vadose c:"‘:::ita?‘fce
: : Zone Flow &
What is total Number of Contour Plots (maximum 4)? 4 Teasaport (POC)
Input time for the contour plot (yr) [:] [5 ]
20 40 Ground Water Table (GWT)
Input X/Z axis intervals: : :
X-axis interval(put a comparable interval with model E(m)
setting): - . . e hae ]
Z-axis interval(put a comparable interval with model [:(m)
setting):
[ RUN MODEL i
Visualize Model Output: X

P ——r ) | After simulation, the results are
— allowed to graphically output.
11
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Webpage to Visualize Model Output for Module #1

File Edit View History Bookmarks Tools Help
|| 2D Water Leach Test H % |

W

Rga [ 2] | 143.132.96.67/~wischleach/2dwlt.html

viel [av Ql @

Home

2D Water Leach Test

Roadway Stabilization

Embankment/Structural Fill Applications v

User Manual

Input Monitoring Wells location:

Horizontal location (m)

Vertical location (m)

=]

=]

NRNHNN

0

=]

|| (sl || | [l [
o= o
al

Do you only want to get 2D contour?
What is total Mumber of Contour Plots (maximum 4)7?

Input time for the contour plot (yr)

Input X/Z axis intervals:

K-axis interval(put a comparable interval with model
setting):

Z-axis interval(put a comparable interval with #‘iodel
setting):

Visualize Model Output:

®@vyes ONo

o
iI

oBs

¢Tco]

o
—_
o

0.08
0.06 -

0.04

Effluent Concentration (mg/l)

0.02

0.00

90 120 150 180
Time (yr)

After simulation, the concentrations at the
monitoring locations are allowed to
graphically output. The graphic can be saved

as separated file.

12



Webpage to Visualize Model Output for Module #1

File Edit View History Bookmarks Tools Help

J|_| 2D Water Leach Test "i| v
%o () 143.132.96.67/~wischleach/2dwlt html NEIR N Ql @i
Home Roadway Stabilization ~ Embankment/Structural Fill Applications ~  User Manual
2D Water Leach Test WisclEACH 2.0
Input Monitoring Wells location: (=]

Horizontal location (m) Wertical location (m)

Do you only want to get 2D contour?
What is total Mumber of Contour Flots (maximum 4)7

=] =]
=] =]
| ® a ||l ralll—]lo
- oills|llelllell |l o
[1¢] a
4
@]
=
[=]

Input time for the contour plot (yr)

(=
o
iI

Depth below Pavement Surface (m)

Input X/Z axis intervals:

XK-axis interval(put a comparable interval with model
na). [ Jm
setting): T T 1 T T T

Z-axis interval(put a comparable interval with model 0.0000 0.0002 0.0004 0.0006 0.0008 0.0010 0.0012
setting): L Jm

Maximum Concentration (mg/l)

k After simulation, the maximum concentrations
at the POC during the maximum simulation
time are plotted. The figure can be saved as
separated file.

Visualize Model Output:
<
max Conc o ‘| GO |

13



Webpage to Visualize Model Output for Module #1

File Edit View History Bookmarks Tools Help
||) 2D Water Leach Test |I + ‘

(D) 143.132.96.67/- wischleach/2dwilt. html vle] v Ql @

&o

Home Roadway Stabilization ~ Embankment/Structural Fill Applications ~  User Manual

2D Water Leach Test

Input Monitoring plallslocaton:
Corizor 0 | Co:‘lcentratilon distri::ution at 40-year I
2 i 0
E
c 41 i 2
‘% —
Do you only want o 6 é 4
What is total Num E
Q.
Input time for the 8 - 8 6
etz i — T —
H-ais interval(pul -8 -4 0 4 8 12 1 6 20
setting); CONTOUR FROM .004 TO .056 BY .004 8
A | X (m) .
____________________________________________________________________________________________________ -8 -4 0 4 8 12 16 20
RUN MODEL i X (m) -
Visualize Model Output: After simulation, the 2D contour can be plotted
Contour shaded fordOyenr 41163 = (contour shaded or line format) at the

specified time. The graphic can be saved as
separated file.

14



Module #2: Roadway Stabilization (2D model) -
Column Leach Test — Adsorption Controlled

Select the

menu/Roadway
Stabilization/2D

Model/Column
Leach Test —
Adsorption
Controlled

Home

Embankment/Structural Fill Applications ~  User Manual
Water Leach Test

30 Model » Column Leach Test-Adsorption Controlled

Column Leach Test-User Define Paftern

A computing tool to evaluate groundwater impacts from beneficial use of industrial
byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analytical solutions to the advection-dispersion-reaction eguation that
describe transport in the vadose zone and groundwater. The application was designed
to be computationally efficient and can be used without experience in numerical
modeling. @ 2011, Developed by Dr. Lin Li at Jackson State University,

WiscLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRAMNTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR APARTICULAR FPURFOSE.

Contact Information for Q & A:

Dr. Lin Li {linJi@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
P. 0. Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wisconsin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Energy.
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Initial Webpage After Launching Module #2

File Edit View History Bookmarks Tools Help

| | 2D Column Leach Test--Adspor... ui‘ E nt'er in put data M

%o [ 143.132.96.67/~wischleach/2dclt_AC.html / v[c| [#8+ wang bin Q) @
Home Roadway St bilization v Embankment/Structural Fill Applications v  User Manual

2D Column Leach Test - Adsorption Controllgl WisclEACH 2.0
Enter Site Parameters: a W
............................................................................................ l L S poc

Point of Compliance 20.0 (m) r We o W, o W

) !f i 'rp t % =l T 4
Pavement Width 10.4 [(m) - Sica ayemon . =
Shoulder Width 15 |(m) 1 e RS S s  E
3 ! Industrial
Depth to Groundwater 6.0 (m) ' :;::;I:ct
Depth to Top of Stabilized Layer 0.10 (m) : material
lececcscccccsccsscscncscncnnns —za .........................

Depth to Bottom of Stabilized Layer 0.459 |(m) v Zowr

Infiltration Rate 0.365 |(miyr) L &

Maximum Simulation Time 200.0 r Subgrade Point of

'(y ) Vadose Compliance
Zone Flow & (POC)
Enter Hydraulic Properties above Groundwater Table: Transport

Pavement| Base |Stabilized Layer | Subgrade Ground Water Table (GWT) \V

Hydraulic Conductivity (miyr) | (1.0 | [[3es0 | 0.042 031 |
Porosity 033 ||fo33 || [o33 | 0.33

Enter Contaminant Properties:

Contaminant Name cr

Initial Effluent Concentration from CLT test (mgfl) 0.044 |
Scaling Factor (Default = 1) 1.0
Retardation Factor in Stabilized Layer 7.0 |

Retardation Factor in Subgrade Bs ] cOnceptuaI mOdeI in MOdUIE #2

Enter Aquifer Parameters: v

16



Data Input Windows for Module #2

File Edit View History Bookmarks Tools Help

| | 2D Column Leach Test--Adspor... “ 4 | V.
& (B 143.132.96.67/-wischleach/2dclt_AC html v[c| [#8+ wang bin Q) @

Home Roadway Stabilization v Embankment/Structural Fill Applications v User Manual

2D Column Leach Test - Adsorption Controlled WisclEACH 2.0

Enter Site Parameters: =

Point of Compliance 20.0 (m) ’
Pavement Width 10.4 [(m) L3
Shoulder Width 15 |(m)
Depth to Groundwater 6.0 [(m)
Depth to Top of Stabilized Layer 0.10 (m)
Depth to Bottom of Stabilized Layer 0.459 [(m) . . .
- e o . ® Dateinput are similar to Module #1,
Maximum Simulation Time 200.0 [tyr) exce pt :

Enter Hydraulic Properties above Groundwater Table:

---------------------------------------------------------------------------------------------- — For column leach test — adsorption

"

Pavement| Base |Stabilized Layer | Subgrade .
Hydraulic Conductivity (m/yr) [1.0 | 3650 ] 0.042 0.31 ] ContrO”ed mOdU|e, enter C0|umn leaChlng
Porosity 033 J|o3s ]| [ozs ] [[o33 data where adsorption-controlled release
Enter Contaminant Properties: / can be assumed with instantaneous linear
Crperewem 8 = and reversible sorption.
Initial Effluent Concentration from CLT test (mgfl) [rj

Scaling Factor (Default = 1) 1.0 |
Retardation Factor in Stabilized Layer 7.0 |
Retardation Factor in Subgrade 35

Enter Aquifer Parameters: v

17



Module #3: Roadway Stabilization (2D model) -
Column Leach Test — User Defined Pattern

Select the

menu/Roadway
Stabilization/2D

Model/Column
Leach Test —
User Defined
Pattern

Home

Embankment/Structural Fill Applications ~  User Manual

Water Leach Test

30 Model » Column Leach Test-Adsorption Controlled

Column Leach Test-User Define Paftern

A computing tool to evaluate groundwater impacts from beneficial use of industrial
byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analytical solutions to the advection-dispersion-reaction eguation that
describe transport in the vadose zone and groundwater. The application was designed
to be computationally efficient and can be used without experience in numerical
modeling. @ 2011, Developed by Dr. Lin Li at Jackson State University,

WiscLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRAMNTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR APARTICULAR FPURFOSE.

Contact Information for Q & A:

Dr. Lin Li {linJi@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
P. 0. Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wisconsin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Energy.
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Initial Webpage After Launching Module #3

2D Column Leach Test--User Defined - Mozilla Firefox

File Edit View History Bookmarks Tools Help Enter inPUt data
/

| | 2D Column Leach Test--User D... Uﬂ v
g [ 143.132.96.67/~wischleach/2dclt_UD html v[e] [ coog Ql @

Hom~ Roadway Stabilization v Embankment/Structural Fill Applications v User Manual
2D Column Leach Test--User Definegfl Pattern WisclEACH 2.0
e L ] | L | Wooe
R w
Contaminant Name cd | le L. le P _ sl w,
Input value of data points (C - mg/l -yrs) Base |Pavement IS ] =
time(yrs) [space] c(t)
0.0l 0.032 e e S SeESSlLS
0.54 0.004 2 ! Industrial
0.64 0.003 : byproduct
0.72 0.004 i material
0.87 0.0032 R TP R R SRRty Zgemeemmeeemmmen s
1.05 0.0021 z
2.77 0.0017 o
2.89 0.001 S S z
3.69 0.0006
4,04 0.0005 Subgrade Point of
4.62 0.0007 Vadose Compliance
4.72 0.00023 Zone Flow & (POC)
100 0.0 Transport
Ground Water Table (GWT) SZ
Do you want to get concentration at monitoring points? @Yes ONo
Retardation Factor in Stabilized Layer 1.0 |
Retardation Factor in Subgrade 1.0 |
Enter Aquifer Parameters: c t I d I - M d I # 3
Saturated Hvdraulic Conductivitv of Aauifer 3650 (mivr) v p

19



Data Input Windows for Module #3

2D Column Leach Test--User Defined - Mozilla Firefox
File Edit View History Bookmarks Tools Help

JU 2D Column Leach Test--User D... ULI

g (B 143.132.96.67/~wischleach/2dclt_UD. html ve] v e Q) @
Home Roadway Stabilization v Embankment/Structural Fill Applications v User Manual

2D Column Leach Test--User Defined Pattern WisclEACH 2.0
Enter Contaminant Properties: ci

Contaminant Name cd |

Input value of data points (C - mg/lvs t - yrs)

time(yrs) [space] c(t)

0.0l 0.032

0.54 0.004 =

0.64 0.003

0.72 0.004

0.87 0.0032

1.05 0.0021 . . .

e | » Date input are similar to Module #1,

3.69 0.0006

4.04 0.0005

4.62 0.0007 exce pt:

4,72 0.00023

100 0.0 .

: — For column leach test — user defined pattern
module, enter leachate concentrations at
various time.

Do you want to get concentration at monitoring points? @Yes ONo

Retardation Factor in Stabilized Layer 1.0 |

Retardation Factor in Subgrade 1.0 |
Enter Aquifer Parameters:

Saturated Hvdraulic Conductivitv of Aauifer 3650 (mivr) %

20



Module #4: Roadway Stabilization (3D model) -
Water Leach Test

Home Embankme ctural Fill Applications ~ User Manual

* Select the 20 Model »
Water Leach Test

mEHU/Roadway d Column Leach Test-Adsorption Controlled

Stabilization/3D

Model/Water
A computing tool to evaluate groundwater impacts from beneficial use of industrial
LeaCh Test byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analtical solutions to the advection-dispersion-reaction equation that
describe transport in the vadose zone and groundwater, The application was designed
to be computationally efficient and can be used without experience in numerical
modeling. @ 2011, Developed by Dr. Lin Li at Jackson State University,

Column Leach Test-User Define Pattern

WisclLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR APARTICULAR FLURFOSE.

Contact Information for Q & A:

Dr. Lin Li {linli@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
F.O.Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wisconsin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Eneray.
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Initial Webpage After Launching Module #4

File Edit View History Bookmarks Tools Help

]u3DWaterLeachTest(base) ﬂﬂ Enter input data <

& [E) 143.132.96.67/~wischleach/3dwlt_B.html

L10me Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual
3D Water Leach Test

Enter Site Parameters:

Point of Complianc
Pavement Width

Shoulder \Width 15 I(m) e |
< ateral CCRs Half Width iny- du@\ 0.5 (m) Base
Depth to Groundwater _(m)
ﬁ Industrial
Depth to Top of Stabilized Layer L at e ra I d ‘m: (m) L bpTORict

Depth to Bottom of Stabilized Layer 0.68 ](m) material
Infiltration Rate 0.365 [(miyr) Zy
: : ; Point of
Maximum Simulation Time 100.0 (yr) Subgrade Vadose o Compliatios
Zone Flow & (POC)
Enter Hydraulic Properties above Groundwater Table: Transport
----------------------------------------------------------------------------------------------------- Ground Water Table (GWT) R ‘ \

Pavement | Base | Stabilized Layer | Subgrade
Hydraulic Conductivity (mAr) | [18.25 (3650 [0.19 10|
Porosity 035 | 035 035 [0.35

Enter Contaminant Properties:

Contaminant Name

Water Leaching Test Effluent Concentration (ma/l) [@
Water Leaching Test Scaling Factor [ﬁ
Retardation Factor in Stabilized Layer [D .
Retardation Factor in Subgrade conceptual mOdeI In MOdUIE #4

(eI
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Data Input Windows for Module #4 (Cont’)

File Edit View History Bookmarks Tools Help

| 1) 3D Water Leach Test (base) B2 v
Go |2 143.132.96.67/~wischleach/3dwlt_B.html v[e] [ coogle Ql &
Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual
3D Water Leach Test WisclEACH 2.0
Enter Contaminant Properties: (4]

Contaminant Name @}
Water Leaching Test Effluent Concentration (mal) W]

Water Leaching Test Scaling Factor 4.0 \
Retardation Factor in Stabilized Layer 35
Retardation Factor in Subgrade 35 |

Enter Aquife Parameters: * Date input are similar to Module #1,

Saturated Hydraulic Conductivity of Aquifer 3650 (miyr) =
B except

Porosity of Aquifer 0.3 |
Regional Hydraulic Gradient le-3 | / — Enter |atera| grld Space.
— Enter lateral dispersivity.

\

N\

Enter Expert Mode Parameters (Non-Default Built in):

Use Expert Mode? #7es ONo
Grid X

ndy
Grid Z

Time Step

Horizontal Dispersivity above Groundwater
 Lateral Dispersivity above Groundwater

Veritical Dispersivity above Groundwater 6e-2 }(m)

Horizontal Dispersivity in Groundwater |2.1e»2 \(m)
I atarial Nicnarcivihr in C2ranndwatar 2 18-2 |y B
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Data Input Windows for Module #4 (Cont’)

File Edit View History Bookmarks Tools Help

| | 3D Water Leach Test “i‘ oV
N l 5] 143.132.96.67/~wischleach/3dwlt_B.html Vj C'l [-"V wang bin Ql g
Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual _

3D Water Leach Test WisclE 12.0

Enter Output Parameters: (4]

Do you want to get Max C at POC over time? @®@Yes ONo

foR)? (0.0 |
! 2 NQYes ONo
What is Monitoring Wells Numbers (maximum 6)?
Input Monitoring Wells locatio
Horizontal location (m) /Lateral location (m)\ Vertical location (m d Date 1 p ut are simil I ar to M Od u I e #1,

oo ] \

0.0 6.0

e o * am except:

tigi [2 ] -i:' — Enter lateral location for POC
o ] o |
oo

20 | \ / 30 — Enter lateral location for MW locations
00 |

you only want to get 2D contour? ®@Yes ONo ]
Where contour? 0.0 (m)

What is total Number of Contour Plots (maximum 4)?
10 30 |

Input time for the contour plot (yr) [: e
60 80 =

— Enter lateral location for contours

Input X/Y/Z axis intervals:
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Webpage to Visualize Model Output for Module #4

File Edit View History Bookmarks Tools Help
K v
MER

User Manual

1S 3D Water Leach Test (base)

e [|_| 143.132.96.67/~wischleach/3dwlt_B.html

Home

Roadway Stabilization

Embankment/Structural Fill Applications

3D Water Leach Test

(4]
A
0.0060 | g}
£ 0.0050 |
2 Conc tion distribution at 80-year
% 0.0040 | o 0
s sveders X
) P C (mg/1
30,0030 E L (mg/1)
3 —— x1 P
5 0.0020
2 9e-09
u
0.0010 0] ’é“ 8e-09
0.0000 2 7e-09
0 20 40 60 . < 6e-09
Time (yr) Q_
[
(]

Depth below Pavement Surface (m)
@ o
v I

Y-axis interval(put & compar terval wi
. T T T T 1
setting): 0.0000 0.0004 0.0008 0.0012 0.0016 00020 0.0024

Z-axis interval(put a comparable interval wi
setting):

Maximum Concentration (mg/)

u ff

~\

Visualize Model Output:
/[ co |

Contour shaded for80year

Kk

-8 -4 0 4 8 12 16 20

CONTOUR FROM 10° TO 8 10°BY 10°

X (m)

5e-09
4e-09
3e-09
2e-09
1e-09

After simulation, results can be plotted

a

and saved as separated file.



Module #5: Roadway Stabilization (3D model) -
Column Leach Test — Adsorption Controlled

Home Embankmen ( Liser Manual

* Select the T
menu / Roadway 3 :;tjrr:j::is:t-Ads:orption::antrnned
Stabil ization/3 D e
Model/Column

A computing tool to evaluate groundwater impacts from beneficial use of industrial

Leach Test -— byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analtical solutions to the advection-dispersion-reaction equation that

Adsorption describe transport in the_vadose zone and ground_water. The application was designed
to be computationally efficient and can be used without experience in numerical

modeling. @ 2011, Developed by Dr. Lin Li at Jackson State University,

Controlled

WisclLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR APARTICULAR FLURFOSE.

Contact Information for Q & A:

Dr. Lin Li {linli@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
F.O.Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wisconsin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Eneray.
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Initial Webpage After Launching Module #5

File Edit View History Bookmarks Tools Help

| L) 3D Column Leach Test--absorp... | 4 | E n\ter in put data | v

\QJ [ =] 143.132.96.67/~wischleach/3dclt_AC_B.html

Home Roadw ay hilization +~  Embankr tructural Fi ications ~ User Manual

3D Column Leach Test - Adsorption Controlled
Enter Site Parameters: \ (4]
Point of Compliance 200 (m)
Favement Width (m)
Shoulder Width 15 m :
Lateral CCRs Half Width in y-direction (m)
Depth to Groundwater (m)
Depth to Top of Stabilized Layer (m) L L’;‘:::::‘::t
Depth to Bottom of Stabilized Layer 0.68 (m) material
Infiltration Rate (mwr) Zy

Maximum Simulation Time (yr) Subgrade Vadose Z; C:r::)r::a?'lfce
WT

Zone Flow & (POC)

Enter Hydraulic Properties above Groundwater Table: Transport
--------------------------------------------------------------------------------------------------- Ground Water Table (GWT _

Favement | Base Stabilized Layer | Subgrade

Hydraulic Conductivity (miyr) 18.25 3650 0.19 1.0

Porosity 0.35 0.35 0.35 0.35

Enter Contaminant Properties:

Contaminant Name

Initial Effluent Concentration from CLT test{ma/l)

Scaling Factor (Default=1)

Retardation Factor in Stabilized Layer

Retardation Factor in Subgrade

Conceptual model in Module #5
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Data Input Windows for Module #5

File Edit View History Bookmarks Tools Help

| 113D Column Leach Test--absorp... | 4 | ~
& (B 143.132.96.67/- wischleach/3dclt_A C_B.html v[e] [av Ql @
Home Roadway Stabilization ~ Embankment/Structural Fill Applications ~  User Manual
3D Column Leach Test - Adsorption Controlled WisclENCH 2.0
Enter Site Parameters: (4]
Point of Compliance (m)
Favement Width (m)
Shoulder Width s m 3
Lateral CCRs Half Width in y-direction o5  |m)
Depth to Groundwater (m)
Depth to Top of Stabilized Layer (m) . H .
Depth to Bottom of Stabilized Layer 0.68 (m) i Date InpUt are Slmllar to MOdUIe #4’
Infiltration Rate (mfyr) exce pt:
Maximum Simulation Time (yr)

_ _ — For column leach test — adsorption
Enter Hydraulic Properties above Groundwater Table: .
------------------------------------------------------------------------ e —— controlled module, enter column leaching
Favement | Base Stabilized Layer | Subgrade .
Hydraulic Conductivity (mivr) | (1825 ] |[3es0 || [oas | | [0 | data where adsorption-controlled release
Porosity 039 038 can be assumed with instantaneous linear

and reversible sorption.

Enter Contaminant Properties:

Contaminant Name

Initial Effluent Concentration from CLT test(mag/l) 0.032
Scaling Factor (Default=1)

Retardation Factor in Stabilized Layer

Retardation Factor in Subgrade
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Module #6: Roadway Stabilization (3D model) -
Column Leach Test — User Defined Pattern

Home Embankment/Structural Fill Applications ~  User Manual

* Select the I
menu/Roadway : o e A o
Stabilization/3D
Model/Column

Column Leach Test-User Define Pattern

A computing tool to evaluate groundwater impacts from beneficial use of industrial

Leach Test -— byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analtical solutions to the advection-dispersion-reaction equation that
H describe transport in the vadose zone and groundwater. The application was designed

User Defined P ; PP :

to be computationally efficient and can be used without experience in numerical
modeling. @ 2011, Developed by Dr. Lin Li at Jackson State University,

Pattern

WisclLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR APARTICULAR FLURFOSE.

Contact Information for Q & A:

Dr. Lin Li {linli@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
F.O.Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wisconsin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Eneray.
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Initial Webpage After Launching Module #6

]U 3D Column Leach Test--user D... | 4

File Edit View History Bookmarks Tools Help E?ter input data
\

&° [ 143.132.96.67/~wischleach/3dclt_UD_B.html

Home Road vay Stabilization v Embankment/Structural Fill Applications v  User Manual
3D Column Leach Test--User Defined Pattern
Enter Site Parameters: \

B

Point of Compliance (m) A
Pavement Width @(m)
Shoulder Width s Jm
Lateral CCRs Half Width in y-direction (m)
Depth to Groundwater (m) L

i Industrial
0.38

Depth to Top of Stabilized Layer (m) bynroduck

Depth to Bottom of Stabilized Layer 0.68 (m) material

Infiltration Rate 0.042 (mfyr) Zg
Maximum Simulation Time (100 Jom —— l Viics " Point of

oW Compliance
Zone Flow & (POC)

Enter Hydraulic Properties above Groundwater Table: Transport
---------------------------------------------------------------------------------------- Ground» Water Table (GWT)

Pavement | Base | Stabilized Layer | Subgrade
Hydraulic Conductivity (mfyr) | |1.0 3650 0.3135 0.90
Porosity 0.33 0.33 0.33 0.33

Enter Contaminant Properties:

Contaminant Name cd |

Input value of data points (C - mg/lvs t - yrs)
time(yrs) [space] c(t)

0.0l 0.032

0.54 0.004

4 0.00313

s Conceptual model in Module #6

(&I
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Data Input Windows for Module #6

File Edit View History Bookmarks Tools Help

]u 3D Column Leach Test--user D... “_-O-ﬁ' v
g [ 143.132.96.67/~wischleach/3dclt_UD_B.html vle] [ Q @
Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual
3D Column Leach Test--User Defined Pattern WisclEACH 2.0

Enter Contaminant Properties: &

Contaminant Name cd |

Input value of data points (C - mg/lvs t - yrs)
time(yrs) [space] c(t)

0.01 0.032

* Date input are similar to Module #4,
except:

— For column leach test — user defined pattern
—~~_ Mmodule, enter leachate concentrations at
various time.

0000 90,090
o
S
=
2.4

Do you want to continue to run WischLeach without more

@ O
column leach data? Shres:uNo
Retardation Factor in Stabilized Layer (Default = 1) 1.0
Retardation Factor in Subgrade (Default = 1) 1.0 |
Enter Aquifer Parameters:
""""""""""""""""""""""""""""""""""""" — .. O
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Module #7: Embankment/Structural Fill Applications
(3D model) - Water Leach Test

Home Roadway Stabili

User Manual

Water Leach Test
S
@ i Column Leach Test-Adsorption Controlled
m I’cl : Column Leach Test-User Define Pattern

A computing tool to evaluate groundwater impacts from beneficial use of industrial
byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analytical solutions to the advection-dispersion-reaction equation that
describe transport in the vadose zone and groundwater, The application was designed
to be computationally efficient and can be used without experience in numerical
modeling. ® 2011. Developed by Dr. Lin Li at Jackson State University,

wWiscLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR AFPARTICULAR FPURFOSE.

Contact Information for Q & A:

Dr. Lin Li (linli@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
F.0.Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wiscansin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Energy.

Select the menu/Embankment/Structural Fill Applications/3D
Model/Water Leach Test
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Initial Webpage After Launching Module #7

File Edit View History Bookmarks Tools Help

[ ]
] | | Water Leach Test for Embankm... u_?,l E nte r l n p ut d ata v
o [ 143.132.96.67/~wischleach/3dwlt_E.html e . )

Hree Roadway Sta on v Embankment/Structural Fill Applications ~ User Manual

prent/Structural Fill Applications

Water Leach Test for Embank
Enter Site Parameters:

Point of Compliance

Pavement Width 6.0 (m)
Shoulder Width 4.0 |(m)

Lateral Byproduct Half Width in y-direction los [(m)

e

Depth to Top of Byproduct Layer

Depth to Bottom of Byproduct

Depth to Ground Surface 5.0 |(m) : Compacted clay layer i L ;'round surface
ankment Side Slope s 3.00 [(m) Tas

e —— Vadose !
Infiltration Rate Em ba n km ent 0.19 [(miyr) Native soil 1 Zone Flow & bl

Transport Complignee
Maximum Simulation Time data [@0’0 \

Enter Hydraulic Properties above Groundwater Table: fowr

: ' : Groundwater :
Compact Clay | Byproduct g\ oo - . ‘ k___‘ i
Layer Layer 9 e - i L e

Groundwater Table

W<l

Pavement| Base

Hydraulic Conductivity (825 J|aeso || [o.042 | 1o | |Ess ) e———
(miyr)
Porosity [033 o3z || [o33 ] [033 | [[o33 |

Enter Contaminant Properties:

Contaminant Name (cadmium | o
Are byproducts in different layers? OYes ONo co n Ce pt u a I m Od e I I n M Od u Ie #7

—

ql

33



Data Input Windows for Module #7 (Cont’)

Home

Enter Contaminant Properties:

Roadway Stabilization v Embankment/Structural Fill Applications v
Water Leach Test for Embankment/Structural Fill Applications

User Manual

A

Cadmium

OvYes/®@No

Rre byproducts in different layers?
Water Leaching Test Effluent Concentration (ma/l)

Water Leaching Test Scaling Factor

Retardation Factor in Byproduct Layer

File Edit View History Bookmarks Tools Help
| L) Water Leach Test for Embankm... | €

%o [0 143.132.96.67

vischleach/3dwlt_E.html

Home
Water Leach Test for Embankment/Structural Fill Application

Roadway Stabilization v

Enter Contaminant Properties:

A
Col Mant Narms cadmium |
ofe byproducts in diffes ®@Yes ONo

L3

tardation Factor in g@mpacted Clay Layer 3.5 \

e in Byproduct Layer 35 |

Retardation Factor in Subgrade 35 |
Enter Aquifer Parameters:

\

Date input are similar to Module #4,
except

— Select the byproducts in different layer. If
“No”, the byproducts is in one layer. Enter
the WLT concentration and scaling factor.

— If “Yes”, the byproducts are in different

layers. Enter WLT concentration in each Az
layer.
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Data Input Windows for Module #7 (Cont’)

File Edit View History Bookmarks Tools Help
| | Water Leach Test for Embankm...

(B 143.132.96.67/wischleach/3dwlt_E.html v[c| [#8v wang bin Ql @

»

Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual

Water Leach Test for Embankment/Structural Fill Applications WisclEACH 2.0

Enter Output Parameters: -

Do you want to get Max C at POC over time? ®Yes ONo

What is Monitoring Wells Numbers (maximum 6)?

Input Monitoring Wells locatio

Horizontal location (m) | /Lateral location (m)\ Vertical location (M) N ¢ Date |n put are Slmlla r tO MOd UIe #4,

00 | 00 | 65 | N .
100 | 0.0 11.1 except'
o ] s | us_J — Enter lateral location for POC
4.0 | 0.0 11.7 L

o | \ bz ] / % — Enter lateral location for MW locations

o 2 — Enter lateral location for contours

W‘Nﬁ ONo
Where do youw contour? 0.0 (m)

What is total Number of Contour Plots (maximum 4)? 4

| I

Input time for the contour plot (yr) -

150 L
Input X/Y/Z axis intervals:
X-axis interval(put a comparable interval with model M lm

e

&I
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Webpage to Visualize Model Output for Module #7

File Edit View History Bookmarks Tools Help
| | Water Leach Test for Embankm... |‘ B | hd

| v C"l [""V wang bin Q] iy

way Stabilization ~ Embankment/Structural Fill Applications ~  User Manual

1.5 . . -
ral Fill Applications

% 12 B
8
oo 4 4.4 L X8
g 4y s 3
é 0.6 _'_ ﬁ
E L 0 Concentration distribution at 150-year
&

0.3 .

C (mg/1)
0.0 ‘ : ‘ |
0 50 100 150 2 ¢ 4

Time (yr)

"

Depth below Pavement Surface (m)
b
\

Depth (m)

TAPUT M ToF the Contour plot (1)

Input XI'Y/Z axis intervals:

X-awis interval(put 2 comparable intervg
setting):

Y-axis interval(put a comparable interval
setting):

Z-avis interval(put a comparable interval with model
setting):

T T T
0.10 0.20 0.30 0.40 0.50

Maximum Concentration (mg/l)

7 -10 0 10 20 30

CONTOUR FROM .1 TO 9 BY .1

X (m)

/

\

"""""""""""""""""""""""""""""""""""""""""""""""""" After simulation, results can be plotted
Visuallze Mocel Output and saved as separated file.

Contour shaded for150year < | | GO k =
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Module #8: Embankment/Structural Fill Applications
(3D model) - Adsorption Controlled

Home o User Manual

Water Leach Test

Column Leach Test-Adsorption Controlled

: Column Leach Test-User Define Pattern

A computing tool to evaluate groundwater impacts from beneficial use of industrial
byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analytical solutions to the advection-dispersion-reaction equation that
describe transport in the vadose zone and groundwater, The application was designed
to be computationally efficient and can be used without experience in numerical
modeling. ® 2011. Developed by Dr. Lin Li at Jackson State University,

wWiscLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR AFPARTICULAR FPURFOSE.

Contact Information for Q & A:

Dr. Lin Li (linli@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
F.0.Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wiscansin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Energy.

Select the menu/Embankment/Structural Fill Applications/3D
Model/Adsorption Controlled
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Initial Webpage After Launching Module #8

File Edit View History Bookmarks Tools Help
| | Column Leach Test--absorption... “ + ]

N

(B 143.132.96.67/~wischleach/3dclt_AC_E html

v [-"v -

Column Leach Test - Adsorption Controlled f

r Embankment/Structural Fill Applications

od e = ApPpP allo e d

Enter Site Parameters:

Point of Compliance

Pavement Width

Shoulder Width

Lateral Byproduct Half Width in y-direction
Depth to Groundwater

Depth to Top of Byproduct Layer

Depth to Bottom of Byproduct

Depth to Ground Surface

Embankment Side Slope H:V

Infiltration Rate

Maximum Simulation Time

Enter Hydraulic Properties above Groundwater Table:

0.19 (miyr)
300.0 |yn)

1}

S.omp ?ﬂ“‘ :lay SE¥ee Ground surface

Zas Gl
Vadose .
9 Point
Native soil Zone Flow & (‘or:::‘ll o':'cc
Transport ) \
Groundwater Table \v4 =

Zowt S :
: Groundwater
Transport

Enter Contaminant Properties:

Contaminant Name
Are byproducts in different layers?
Initial Effluent Concentration from CLT test (ma/l)

Cadmium

OvYes ®No

0.032

Compact Clay | Byproduct
Pavement| Base Layer Layer Subgrade o
Hydrauhina:/;rr)mductmty (1825 ||@es0 || o0z | | [to | |[3se | e
Porosity (033 033 ]| (033 | [033 ] [[o33 ]

[«

Conceptual model in Module #8
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Data Input Windows for Module #8

File Edit View History Bookmarks Tools Help

M_[ Column Leach Test--absorption... uil v
& [ 143.132.96.67/~wischleach/3dclt_AC_E.html vie| (v Q) @
Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual
Column Leach Test - Adsorption Controlled for Embankment/Structural Fill Applications WisclENACH 2.0

(4]

Enter Contaminant Properties:

Contaminant Name cadmium |

Are byproducts in different layers? OYes ®No

Initial Effluent Concentration from CLT test (ma/l) 0.032 |

Lo |

Scaling Factor (Default = 1)

Retardation Factor in Compacted Clay Layer (Default = 1)
Retardation Factor in Byproduct Layer (Default = 1)

* Date input are similar to Module #7,

Retardation Factor in Subgrade (Default = 1)

Enter Aquifer Parameters: EXC e pt .
Saturated Hydraulic Conductivity of Aquifer 3650 [(miyr) _ FO r COI umn |ea C h teSt —a d SO rpt | on
Porosity of Aquifer 03 | m

controlled module, enter column leaching
Enter Expert Mode Parameters (Non-Default Built in): data Where adsorptlon-controued release
"""""""""""""""""""""""""""""""""""""""""""""""""""" can be assumed with instantaneous linear

Regional Hydraulic Gradient le-3 |

Use Expert Mode? @Yes ONo
Grid X B0 Jmw and reversible sorption.

GridY 0.5 [(m)
Grid z 0.3 J(m)
Time Step 2.0 |tyr)

Horizontal Dispersivity above Groundwater 6e-3 |(m)
Lateral Dispersivity above Groundwater 6e-3 [(m) B
——— 53
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Module #9: Embankment/Structural Fill Applications
(3D model) - User Defined Pattern

Home o User Manual

Water Leach Test

Column Leach Test-Adsorption Controlled

: Column Leach Test-User Define Pattern

A computing tool to evaluate groundwater impacts from beneficial use of industrial
byproducts in roadway stabilization and embankment/structural fill applications. The tool
is based on three analytical solutions to the advection-dispersion-reaction equation that
describe transport in the vadose zone and groundwater, The application was designed
to be computationally efficient and can be used without experience in numerical
modeling. ® 2011. Developed by Dr. Lin Li at Jackson State University,

wWiscLeach is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS
FOR AFPARTICULAR FPURFOSE.

Contact Information for Q & A:

Dr. Lin Li (linli@jsums.edu)

Department of Civil and Environmental Engineering, Jackson State University
F.0.Box 17068

Jackson, MS 39217-0168, US

Acknowledgement: Financial support for the development of WiscLeach software
was provided by the Recycled Materials Resource Center and Wiscansin Department
of Matural Resources Waste Reduction and Recycling Demonstration Grant and Alliant
Energy.

Select the menu/Embankment/Structural Fill Applications/3D
Model/User Defined Pattern
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Initial Webpage After Launching Module #9

File Edit View History Bookmarks Tools Help

| ) Column Leach Test--User Defin... | 4 | E ntle r i n p Ut d ata v

g (B 143.132.96.67/~wischleach/3dclt_UD_E html / vle| (v o Ql @

Home Roady ay Stabilization v Embankment/Structural Fill Applications v User Manual

Column Leach Test--User Defined for Embaniment/Structural Fill Applications
Enter Site Parameters: A

Point of Compliance

Pavement Width 6.0 (m)
Shoulder Width 4.0 |(m)

Lateral Byproduct Half Width in y-direction 05 j(m)
Depth to Groundwater 10.0 [(m)
Depth to Top of Byproduct Layer 1.0 (m) v
Depth to Bottom of Byproduct 4.0 l(m) : :
Depth to Ground Surface 5.0 |(m) ' ~ Compacted clay layer ' : ; Ground surface
Embankment Side Slope H:V 3.00 \(m) i Zgs

i i s “ Yadoss Point of
Infiltration Rate 0.19 (miyr) Native soil Zone Flow &

Transport Complignee
Maximum Simulation Time 100.0 |y \
Groundwater Table \v4 o

2

Enter Hydraulic Properties above Groundwater Table: { : \ l““? SR by - R
.................................................................................................... roundwal ;
; Transport : :
Compact Clay | Byproduct \_‘
Pavement| Base Layer Layer Subgrade ‘ - .. i
Hydraulic Conductivity 1825 3650 02 1o 356
Porosity [033 |33 ]| [o33 | (033 ] |[0o33 ]

Enter Contaminant Properties:

Contaminant Name [ﬁ .
e s o . Conceptual model in Module #9
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Data Input Windows for Module #9

File Edit View History Bookmarks Tools Help

| ) Column Leach Test--User Defin... | 4 | v
o (B 143.132.96.67/-wischleach/3dclt_UD_E html vle] v e Q @
Home Roadway Stabilization v Embankment/Structural Fill Applications v  User Manual
Column Leach Test--User Defined for Embankment/Structural Fill Applications WisclEACH 2.0

Enter Contaminant Properties: @

Contaminant Name cd |

Input value of data points (C - mag/lvs t - yrs)
time(yrs) [space] c(t)

0.01 0.032

* Date input are similar to Module #7,
except:

— For column leach test — user defined pattern
module, enter leachate concentrations at
various time.

Do you want to continue to run WischLeach without more
column leach data?

Retardation Factor in Compacted Clay Layer (Default=1) |1.0 |

@Yes ONo

Retardation Factor in Byproduct Layer (Default = 1) 1.0
Retardation Factor in Subgrade (Default = 1) 1.0 |
Entar Amnifar Davamatare: [El
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Software Developers

* The algorithms used in WiscLEACH® 2.0 were
developed by Dr. Lin Li of Jackson State

University.
 The web-based WiscLEACH © 2.0 were

developed by Dr. Lin Li, Dr. Duanjun Lu, and
Ms. Cindy Mei Wu of Jackson State University.



Publications on WiscLEACH ©

Li, L., B. Peng, F. Santos, Y. Li, and F. Amini, 2011, Groundwater Impacts from
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