Remediation of Chlorinated-solvent
Contaminated Groundwater

Motorola 52" St. Superfund Site

Community Information Group Meeting
April 25, 2012




Subsurface Contamination at a Hazardous

Waste Site

Plume Scale = 100’s - 1000’s meters

S-7Z Scale = 10’s — 100’s meters
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Tucson International Airport Area
Superfund Site
Tucson, Arizona

HTCE Plume (=5 pph)
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Remediation Technologies

Potentially Applicable for Chlorinated-solvent
Contamination in Fractured Systems

 Groundwater Plume
— Pump and Treat
— Permeable Reactive Barriers




Pump and Treat

¥ m Q 0 m 0
¥ L ] L]
9 "5 _._..L_u n ?M :
"/ 2, o o mm 0
‘B mnﬂm < Wmm
GEL | ="
i £ .uEmEd 8 O“Wwo
4 ST [ 3 o L 55
<3 Car 0 WM -
5= et B vl
& e o N “8 o
g Y - =
; = 0 m
@ : 0

&

_Top SURFACE ©
OF THE AGUIFER



Permeable Reactive Barriers
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Reactive Barrier Types

for chlorinated solvents

 Abiotic transformation barriers facilitate reactions that
break down contaminants in the plume
— lIron filings

- Biotransformation barriers promote biodegradation of
contaminants

— Compost, wood chips, molasses, nutrients




In-situ Chemical Oxidation

Removed leaking tank Common oxidants:

Stainless steel . , !
application well P A * permanganate (MnO,’)

 hydrogen peroxide
(H0,)

« persulfate (S,042")

Inject oxidant Y\ Pressure and

into : Temp monitors s
contaminant @ - ozone (O;)
plume

Some are
enhanced through
activation (Fenton’s

reagent, activated

Groundwater Saturated zone
ersulfate
—t flow p )




Preferential Flow and Diffusion

Reagent
Injection

Important factors:

» Contact with
contaminant

» Persistence of
oxidant
Fractured
Rock
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Colloidal Zero-valent Iron

Inject suspension of colloidal ZVI
— Emulsified in oil
— Surface modification

Reductive abiotic transformation of | )
contaminants 0

Longer persistence, lesser transport
compared to ISCO

10



Enhanced Bioremediation

. Possible Organic
Mutrient

Adjustment Amendments

To Further Treattnent
O ‘ IMscharge or Hecharge
Adr Blower

| ]|
Groundwater T
Extraction Wells

YVadose Zone

Naturated Fone

s® Submersible
o 29 Pump v
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Thermal- Direct Heating

Silicone rubber vapor barrier
Insulation
Moisture barrier

well
r Off-gases are collected r
M » 44— 7-5 meters —————————p for treatment. M

Heater/Production Heater well
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Assessing Performance

« Need robust metrics to evaluate
performance

o Useful Metric:




Contaminant Mass Discharge

“Contamination Flow Rate”

Grou nw Creating Plume
Flow ( Concentrations (C)/

High Concentration

Source Zone
Low Concentration




Tucson International
Airport Authority
Superfund Site

« TCE/DCE Contamination
|ldentified in 1981

« Site Placed on Superfund
NPL in 1983

« Pump and Treat started in
1987

 Source-zone Remediation
efforts [SVE, ISCO]

« UA Collaboration since 1993
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Composite CMD- Historical

Observed impacts from SZ Remediation efforts
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Mass Discharge (kg/d)
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Composite CMD- Historical

Extrapolated Impact of Source-
Zone Remediation
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Summary

« Source zones- incomplete removal of contamination,
continuing source

 Plumes- difficult to remove




