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FLINT HILLS RESOURCES ALASKA, LLC
NORTH POLE REFINERY, NORTH POLE, ALASKA

GROUNDWATER CONTOUR MAP-
ON AND OFF-SITE WELLS AT 90-160 FEET 

BELOW WATER TABLE
FIGURE

11

FOURTH QUARTER 2012
GROUNDWATER MONITORING REPORT

Legend
!< Monitoring Well

"/ Vertical Profile Transect Well
Groundwater Elevation Contours in Feet Above
Mean Sea Level (Dashed where Inferred)

FHRA Property Boundary

Notes:
Results for groundwater elevation are in feet 
Image date June 9, 2007
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FLINT HILLS RESOURCES ALASKA, LLC
NORTH POLE REFINERY, NORTH POLE, ALASKA

LNAPL MONITORING DATA

FIGURE

12

FOURTH QUARTER 2012
GROUNDWATER MONITORING REPORT

Legend
!< Monitoring Well

!( Observation Well

!P Recovery Well

FHRA Property Boundary

Notes:

LNAPL results posted on figure are in feet.
The maximum LNAPL thickness was used from monthly measurements collected 
during the reporting period.
Image date June 9, 2007

--
1.39
NM

Sheen

No LNAPL observed
LNAPL Thickness (feet)
Not Measured
An interface probe was used. No 
measurable LNAPL was present, 
but LNAPL sheen was observed visually.
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FLINT HILLS RESOURCES, ALASKA, LLC
NORTH POLE REFINERY, NORTH POLE, ALASKA

2011 AND 2012
TRANSMISSIVITY DATA

FIGURE

XX

Notes:

1.  BOLD – Hydraulic recovery of LNAPL where LNAPL   transmissivity exceeds 0.8 feet2/day 
     may provide a meaningful reduction in LNAPL mass (ITRC 2009a).
2.  LNAPL – light non-aqueous phase liquid
3.  B&R – Bouwer and Rice modified slug test analysis method
4.  C&J/J&L – Cooper and Jacob/Jacob and Lohman modified pump test analysis method
5.  CB&P – Cooper, Bredehoeft, and Papadopulos modified slug test analysis method
6.  Geomean – geometric average of B&R, C&J/J&L, and CB&P results
7.  NA- not analyzed. Tests were not analyzed for various reasons, which may include limited 
     LNAPL drawdown, poor LNAPL discharge, and/or weak LNAPL recovery
8.  0 - LNAPL transmissivity was assumed to be 0 feet2/day due to negligible LNAPL thickness 
    prior to test initiation

Legend

!A Monitoring Well

"D Observation Well

!. Recovery Well

Bermed Containment Areas (CA)

Approximate Areas

FHRA Property Boundary

R-14A
10/23/2012

B&R
0.3

S-39
10/26/2012

--
NA

Well ID
Date

Analysis Method

LNAPL Transmissivity, 

(feet2/day)

5/10/2012 5/11/2012 5/31/2012 10/23/2012
Geomean Geomean -- --

1.2 1.0 NA NA

O-11

10/22/2011 5/10/2012 10/23/2012 10/29/2012
Geomean Geomean C&J/J&L B&R

8.9 4.3 2.0 1.3

O-13

10/17/2012 10/29/2012
C&J/J&L C&J/J&L

1.1 1.4

O-27

S-20
10/3/2011
Geomean

2.7

5/11/2012 5/14/2012 10/22/2012 10/24/2012
Geomean Geomean C&J/J&L C&J/J&L

2.6 1.9 2.4 2.7

O-10

5/15/2012 5/16/2012
Geomean Geomean

1.8 0.8

O-9

10/3/2011 10/3/2011 5/7/2012 5/9/2012 10/18/2012 10/19/2012
Geomean Geomean Geomean Geomean B&R B&R

4.5 7.8 5.4 2.2 0.7 0.6

S-51

10/2/2011 5/7/2012 5/9/2012 10/19/2012 10/22/2012
Geomean Geomean Geomean B&R B&R

1.9 5.5 4.2 2.3 1.8

S-50

9/29/2011 10/26/2012
Geomean B&R

1.9 0.2

S-22

5/8/2012 5/10/2012
Geomean Geomean

5.8 11

S-21

5/10/2012 5/11/2012 5/31/2012 10/26/2012 10/29/2012
Geomean Geomean Geomean B&R B&R

5.8 8.0 NA 1.7 1.4

MW-176A

10/17/2012 10/18/2012
Geomean --

0.1 0

MW-186A

10/26/2011 5/8/2012 5/14/2012 10/22/2012 10/24/2012
Geomean Geomean Geomean -- --

14 7.2 2.7 NA 0

O-19

Notes:
Image date June 9, 2007

FOURTH QUARTER 2012
GROUNDWATER MONITORING REPORT
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            MW-176A            
Benzene: 116
Toluene: 63.8
Ethylbenzene: 92.5
Total Xylene: 694*

            MW-180A            
Benzene: 0.210J
Toluene: 2.06
Ethylbenzene: 24.1
Total Xylene: 77.4*

            MW-334-15            
Benzene: <0.240
Toluene: 6340
Ethylbenzene: 745
Total Xylene: 4030*

                O-16                
Benzene: 2.34
Toluene: <0.620
Ethylbenzene: 1.14
Total Xylene: 2.25*

            MW-139            
Benzene: 36.4
Toluene: <0.620
Ethylbenzene: 36.9
Total Xylene: 409*

            MW-110            
Benzene: 125
Toluene: <0.620
Ethylbenzene: 0.630J
Total Xylene: 72.9*

            MW-125            
Benzene: 130
Toluene: <0.620
Ethylbenzene: 0.910J
Total Xylene: <1.86*

            MW-113            
Benzene: 0.150J
Toluene: <0.620
Ethylbenzene: 3.70
Total Xylene: <1.86*

            MW-145            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-143            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-142            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-141            
Benzene: <0.240†
Toluene: <0.620†
Ethylbenzene: <0.620†
Total Xylene: <1.86*

            MW-109            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-106            
Benzene: <0.240†
Toluene: <0.620†
Ethylbenzene: <0.620†
Total Xylene: <1.86*

            MW-153A            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-148A            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-133            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: 0.920J*

            MW-149A            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: 0.940J*

                    S-9                    
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

                  O-12                   
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-127            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-126            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-124            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-144A            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*
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FLINT HILLS RESOURCES ALASKA, LLC
NORTH POLE REFINERY, NORTH POLE, ALASKA

ANALYTICAL RESULTS FOR BTEX
AT WATER TABLE

FIGURE
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FOURTH QUARTER 2012
GROUNDWATER MONITORING REPORT

Notes:
Results are displayed in µg/L
BTEX 
<

Image date June 9, 2007

Legend:
BTEX Results

!< Monitoring Well

!( Observation Well

!0 Recovery Well

"/ Vertical Profile Transect Well

#V Surface Water

Benzene Isopleth in µg/L
(Dashed where inferred)

FHRA Property Boundary

 
 

Benzene, toluene, ethylbenzene and total xylenes
Not detected; detection limit listed

Not sampled due to cold weather constraints
Total Xylenes calculated by SWI
BTEX analyzed by USEPA Method 624 (equivalent to SW8260B)
Result is considered estimated (no direction of bias) due to QC
failures (flagged by SWI)
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            MW-334-65            
Benzene: 0.290J
Toluene: 0.490J
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-180B            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-178B            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-153B            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-149B            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-148B            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-186B            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-176B            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*
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FLINT HILLS RESOURCES ALASKA, LLC
NORTH POLE REFINERY, NORTH POLE, ALASKA

ANALYTICAL RESULTS FOR BTEX
10 - 55 FEET BELOW WATER TABLE

FIGURE
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FOURTH QUARTER 2012
GROUNDWATER MONITORING REPORT

Notes:

Results are displayed in µg/L
BTEX 
<

Image date June 9, 2007

Legend:
BTEX Results

!< Monitoring Well

"/ Vertical Profile Transect Well

Benzene Isopleth in µg/L
(Dashed where inferred)

FHRA Property Boundary

 
 

Benzene, toluene, ethylbenzene and total xylenes
Not detected; detection limit listed

Not sampled due to cold weather constraints
Total Xylenes calculated by SWI
Estimated concentration, detected above the detection limit (DL)
and below the limit of quantification (LOQ).
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            MW-176C            
Benzene: <0.240
Toluene: 0.330J
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-175            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-180C            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-178C            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-154B            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*

            MW-154A            
Benzene: <0.240
Toluene: <0.620
Ethylbenzene: <0.620
Total Xylene: <1.86*
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