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DNAPL  Field  Sites

Fort Lewis, Washington
Pre-Remedial Flux 10/03
Post-Remedial Flux 8/05

Hill AFB, Utah
Pre-Remedial Flux 5/02
Post-Remedial Flux 6/03&10/04

CFB, Canada
Pre-Remedial Flux 5/04&7/04
Post-Remedial Flux 4/06

Jacksonville, Florida
Pre-Remedial Flux 6/04 
Post-Remedial Flux 9/05



Field Measurement Techniques

Flux Meters 
(Hatfield et al. 2002…)

Sorbent (activated carbon) 
with Tracers

Viton Washers
(minimize vertical flow)

Tube for flow bypass

Retrieval wire

q = f(depth)

J = f(depth)



Field Measurement Techniques

J = q0c

Interpreted from 
concentration –time 

series
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q0 Observation 
point 

Pumping 
well 

Estimate q0 directly 
from IPT results

Integral Pumping Tests (Schwarz et al., 1998; 
Teutsch et al. 2000; Ptak et al. 2000…)
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Method
1) Measure Q = f(t)
Q

t

2) Measure  
Elevations = f(Q)

Elev(t0)

Pumping Well Observation Well

Elev(Q1)
Elev(Q2)

Elev(Q3)
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Hill AFB OU2 Layton, Utah



Hill AFB OU2 Layton, Utah      
Hill AFB Flux Well Transect
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Hill AFB OU2 Layton, Utah      Hydraulic Results
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Σ Q/B ln ε (cm2/min)

May 2002 Jun 2003

Oct 2004 Oct 2004

q0 = 2.9 cm/d

K = 1900 cm/d

R2 = 0.75

q0 = 3.2

K = 1800

R2 = 0.10

q0 = 1.0

K = 4900

R2 = 0.99

q0 = 1.7 cm/d

K = 1200 cm/d

R2 = 0.51



Hill AFB OU2 Layton, Utah      Hydraulic Results

Famous Utah Mega-Storms (1 in 25 year or longer Return Period):

December 20-26, 1916
February 5-12, 1949
September 4-6, 1970

September 26-30, 1982
May 4-9, 1986

September 5-10, 1991
October 26-28, 1991
January 6-11, 1993

May 3-7, 1993
October 5-9, 1993

October 17-22, 2004
January 5-12, 2005

October 18-22, 2004

Source: http://www.utahweather.org/UWC/utahs_climate/mega_storms.html



Adapted from Bockelmann et al. (2003)

Interpretation of CT series
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TCE Concentration Time Series - Summary
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time series.



Hill AFB OU2 Layton, Utah                      TCE Flux Summary
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Flux Meter - Darcy Velocity (cm/day)
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Darcy Velocity Comparison
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Flux Meter – Log TCE Flux (gram/square meter/day)
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Flux Comparison - Preliminary
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Summary

• Pre- and Post-remedial flux is being used to 
assess DNAPL remedial performance at 4 sites

• Flux is being measured by two methods: FM & 
IPT 

• Approximately an order of magnitude decrease 
in flux at Hill AFB 

• Flux estimates based on flux meter and IPT  
methods to date are comparable
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