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Objectives

ility of using ASARCO Slag as:

kment (TxDOT Item 132)
Wall Backfill (TxDOT Item 423)

onstruction of the dam/smbant

Stabilize slag

= to improve mechanical properties and

= To reduce leachate of heavy metals and other elements
= 4%, 8% and 10% cement materials
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Aggregate property testing

Mixture design

@
@
= Performance testing
of

Toxicology for compliance with DMS-11000
! 17~ I

Materials at ASARCO

Lead Slag Copper Slag
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Index Properties

Specification
Limit

Non-Plastic ~ Non-Plastic Non-Plastic <30

0 0

Moisture-Density Results (4% cement)

Optimum Moisture
Content, %
Maximum Dry Density,
pef
Strength at Optimum

Moisture

Test Matrix
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Performance (Copper + Base)

Performance (Lead)

Preliminary Geochemical Results

Test (opper Specification

[ Tex-128-E| 5.5-10
(mg/kg) %
Chloride UGl
-- <100 mete)
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B. 1000 ml DI water C. 10 min Shaking

D. In-situ pH , Resistivity E. Filtering and collection of
measurement leachate

Inductively Coupled Plasma
Optical Emission
Spectrometry (ICP-OES)

Cu Hg Mn Mo Ni Pb Sb S

u ng L u /L
MH
<10 115 3 <10 14 <10 29

<10 85 2 <10 <10 13 <10 H<IU
<10 17 5 < <10 <10 <10 5 74 <10 <|u<|u

<10 175 2 | = < 5 <10 <|u <10

<10 3 = 8 862 97 <I0 5 gl <10

Failure of DM: ) criteria for stab
I Reporting limis er than DMS-11
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Results of Toxicity Tests (Copper + Base)

Be Cd Co Cr Cu Hg Mn Mo Ni Pb Sb Se TI V

<10 12 5 85 <10 19 <|u <10
1077 <10 13 54 <10 36 <|u <10

<10 1213 <2 <10 <10 13 45 <10 38 <|u <10
8 < < 7 <10 <10 54 <10

1000 criteria for stabilized materia
er than DMS-11000 cri

Recommendation (Lead Slag)

@ Lead Slag is current form is not suitable for
embankment or backfill
= Do not comply with DMS-11000 criteria

= Low Strength and stiffness

= High Density

= Possible Technical Consideration

= Optimize gradation

s Add local on-site or quarry materials

Recommendation (Copper+Base)

= Copper and base is feasible for embankment
= With 8% cement may comply with DMS-11000 criteria
= Very Strong and stiff

= High Density

m Possible Technical Consideration

= Optimize gradation

o Further crushing
= Increase slag/base proportions

o Add local on-site or quarry materials
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Design Considerations

= Embankment and Backfill

= Possibility of additional settlement due to higher
density

= Potential for corrosion of metals and
deterioration of concrete

= Backfill

= High Rigidity of Backfill due to high stiffness
(especially for MSE walls)

Thank You!!

Questions?
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