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Stingy Run Fly Ash Impoundment
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Reclamation using Fixated FGD Material

A Utilizing large volume of fixated flue gas

desulfurization materials

A FGD by-product (calcium sulfite) stabilized with fly ash and
lime
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Mineral Composition of Gavin Stablized
FGD Material
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Chemical Reactions between AMD and
Stabilized FGD Material
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A Neutralization of AMD

A Portlandite
Ca(OH),+2H* - Ca® +2H,0
A Ettringite
C,AL(SQ, ),(OH),26H,0+12H" -
2AI* +6Ca*" +3SQ, * +38H,0
A lron oxides
FeO,+6H" - 2Fe* +6H,0
FeO,+8H" - 2Fe’ +Fe* +8H,0

~

A Carbonates

A Formation of potential
secondary minerals

A Iron hydroxides,
Chrysotile (Mg;SIi,0y),
diaspore (AIHO,),
bixbyite (Mn,0O,), barite
(BaS0O,)
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Neutralization Capacity
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Reclamation using Fixated FGD Material

Pay

A

~

A

A Objectives
A Encapsulate acid mine drainage (AMD) producing materials
A Neutralize AMD
A Re-contour highwalls
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Scale:

Full-scale Demonstration

Approximate Highwall Location
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Reclamation using Fixated FGD Material

Pay

A Approaches

A Laboratory test: batch and column leaching studies,
development of geochemical kinetic model

A Bench-scale study: effectiveness of different reclamation design,
numerical analysis of design approaches.

A Field: water monitoring and full-scale demonstration



Water Quality Monitoring




Groundwater Monitoring
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Surface Water Monitoring
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Background Water Quality
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Bench Scale Testing

Objective: Calibrate geotechnical and geochemical models to be

used for full-scale demonstration project design

A Assessment of AMD infiltration in absence and presence of coal drain



Bench Scale Testing
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Bench Scale Model Configurations Tested

Parameters

Test 1

Test 2

Test 3

Test 4

Test 5

FGD dumped
Water, No Geotextile
- Transducers at bottom

FGD dumped

Water, Geotextile (1ft long, 1ft height from
bottom)

- Transducers above and below geotextile

FGD lightly compacted
AMD, No Geotextile
- Transducers at bottom

FGD lightly compacted

AMD, Geotextile (1ft long, 0.5ft height from
bottom)

- Transducers at bottom

FGD well compacted
AMD, No Geotextile
- Transducers at bottom

Calibrated model for effective
permeability ratio (steady state
modelling)

Flow rates increased significantly

Calibrated model for effective
permeability (transient modelling) for
lightly compacted FGD

The presence of Geotextile does not
decrease the flow rate

Short Term- Calibrated model for
effective permeability (transient
modelling) for well compacted FGD

Long Term (In progress)-Change of
AMD property with longer contact
time



Geotechnical Modeling

A Seep/w is used to predict flow of water through FGD
with and without geotextile

A Steady-State Analysis

A Calibrated model for effective permeability ratio using
Steady-State Analysis (Test 1)
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Geotechnical Modeling

A Transient Analysis
A Effective horizontal permeability ( cm/sec) with
lightly compacted FGD (Test 3)
cm/sec) with well

A Effective horizontal permeabillity (

compacted FGD (Test 5 short term)
A Significantly increased the time taken for AMD to reach

steady-state
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Change of AMD Hydrochemical Property

A Bench Scale-Tests 4 and 5

A Using AMD collected from the site

A240 head at the inlet
A Samples are collected from LL1, LL2, LL3, and/or outlet
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Change of AMD Hydrochemical Property
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Laboratory Column Testing

A Simulate AMD neutralization
process under similar
percolation condition as
reclamation

. A Two columns with different L/S
flow rates

A Column I: ~1.0 L/S per day

A Column II: ~2.0 L/S per day

A Monitoring change of AMD
water quality with extended
L/S ratio

A Temporal trend can be
described by coupling solute
transport and geochemical
models.



Change of AMD pH after Contacting Fixated FGD Material in

Flow Through Column Test

as a Function of L/S Ratio
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Constituents with Elevated Levels
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Elements with Decreased Concentration
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