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Figure 74

Arsenic Concentrations Versus Other Metals in Soil

North Pole Refinery

Flint Hills Resources Alaska

y = 0.0092x + 0.0485

R² = 0.47, p<0.010

0.05

0.1

0.15

0.2

0.25

0 5 10 15 20

S
o

il
 A

n
ti

m
o

n
y

 C
o

n
ce

n
tr

a
ti

o
n

 

(m
g

/k
g

)

Soil Arsenic Concentration (mg/kg)

y = 1.0832x + 9.4555

R² = 0.29, p<0.010

10

20

30

40

50

60

0 5 10 15 20S
o

il
 C

h
ro

m
iu

m
 C

o
n

ce
n

tr
a

ti
o

n
 

(m
g

/k
g

)

Soil Arsenic Concentration (mg/kg)

y = 2.1898x + 8.8677

R² = 0.71, p<0.010

10

20

30

40

50

60

0 5 10 15 20

S
o

il
 C

o
p

p
e

r 
C

o
n

ce
n

tr
a

ti
o

n
 

(m
g

/k
g

)

Soil Arsenic Concentration (mg/kg)

Page 1 of 2



Figure 74

Arsenic Concentrations Versus Other Metals in Soil

North Pole Refinery

Flint Hills Resources Alaska
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Figure 75

Benzene Concentrations Versus Arsenic Concentrations in Soil 

North Pole Refinery

Flint HIlls Resources Alaska
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Figure 76

Benzene Concentrations Versus Chromium Concentrations in Soil 

North Pole Refinery

Flint HIlls Resources Alaska
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Figure 77
WELLS WITH HISTORICAL

LNAPL OCCURRENCE
North Pole Refinery

Flint Hills Resources Alaska, LLC
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Figure 78
LNAPL OCCURRENCE

FOURTH QUARTER 2010
North Pole Refinery

Flint Hills Resources Alaska, LLC
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Figure 79
LNAPL OCCURRENCE
FIRST QUARTER 2011

North Pole Refinery
Flint Hills Resources Alaska, LLC
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Figure 80
LNAPL OCCURRENCE

SECOND QUARTER 2011
North Pole Refinery

Flint Hills Resources Alaska, LLC
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Figure 81
LNAPL OCCURRENCE
THIRD QUARTER 2011

North Pole Refinery
Flint Hills Resources Alaska, LLC1.0

!A Monitoring Well
!( Observation Well
!. Recovery Well

FHRA Property Boundary
LNAPL Thickness (ft)

Note: Wells where interface probe results did not indicate presence of LNAPL are denoted with '-'
Wells were guaged for LNAPL July 14 and 15, 2011.
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Figure 82
LNAPL OCCURRENCE

FOURTH QUARTER 2011
North Pole Refinery

Flint Hills Resources Alaska, LLC1.0

!A Monitoring Well
!( Observation Well
!. Recovery Well

FHRA Property Boundary
LNAPL Thickness (ft)

Note: Wells where interface probe results did not indicate presence of LNAPL are denoted with '-'
Wells were guaged for LNAPL October 21 and 22, 2011.
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Figure 83
BTEX CONCENTRATIONS
IN GROUNDWATER

FOURTH QUARTER 2010
North Pole Refinery

Flint Hills Resources Alaska, LLC

I
0 500 1,000250

Feet

!A Monitoring Well
!( Observation Well

Approximate Benzene Isopleth in μg/L
FHRA Property Boundary
Concentration (μg/L)
Not sampled, LNAPL present
Not sampled
Non-Detect

118

NS
NS-L

ND



!(

!(

!(

!A

!A

!A

!A

!A

!A

!A !A

!A

!A

!A

!A

!A
!A

!A

!A

H 
& 
H 
RD

OLD RICHARDSON HWY

R/W LINE TANANA LEVEE

EVOLYN DR S
REFINERY LOOP

MARQ
U

E T T E
 LO
OP

SH
EL
LIN
GE
R 
ST MINU

T E M A N 
LO
OP

EIGHTH AVE

SEVENTH AVE

S-44
NS-L

S-23
NS-L

S-20
NS-L

MW-138
NS-L

MW-135
Benzene: 1070
Toluene: 664

Ethylbenzene: 220
Xylenes (Total): 1420

MW-139
Benzene: 49.2
Toluene: <1.0

Ethylbenzene: 40.6
Xylenes (Total): 200

MW-110
Benzene: 44.3
Toluene: <1.0

Ethylbenzene: 2.05
Xylenes (Total): 32.4

MW-132
Benzene: 0.99
Toluene: <1.0

Ethylbenzene: 2.99
Xylenes (Total): 40.6

MW-111
Benzene: 1.06
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-141
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-140
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-133
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-126
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-113
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-109
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-106
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-145
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-124
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

MW-144A
Benzene: <0.4
Toluene: <1.0

Ethylbenzene: <1.0
Xylenes (Total): <3.0

5

10
100

Figure 84
BTEX CONCENTRATIONS
IN GROUNDWATER
FIRST QUARTER 2011
North Pole Refinery

Flint Hills Resources Alaska, LLC
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Figure 85
BTEX CONCENTRATIONS
IN GROUNDWATER

SECOND QUARTER 2011
North Pole Refinery

Flint Hills Resources Alaska, LLC

I
0 500 1,000250

Feet
118
J

NS
* Benzene result has been received but is still being validated

!A Monitoring Well
!( Observation Well

Approximate Benzene Isopleth in μg/L
FHRA Property Boundary
Concentration (μg/L)
Estimated Value
Not sampled



!A

!A

!A

!A

!A

!A

!A

!A
!A

!A!A

!A
!A

!A

!A !A

!A

!A!A
!A

!A

!A

!A

!A
!A

!A

!A

!A

!A!A !A!A
!A

!A !A

!A

!A

!A

H 
& 
H 
RD

OLD RICHARDSON HWY

R/W LINE TANANA LEVEE

REFINERY LOOP

MARQ
U

E T T E
 LO
OP

SH
EL
LIN
GE
R 
ST MINU T E M A N 

LO
OP

EIGHTH AVE

SEVENTH AVE

S-44
NS

MW-145
NS

MW-143
NS MW-142

NS
MW-140
NS

MW-138
NS

MW-137
NS

MW-132
NS

MW-131
NS

MW-126
NS

MW-124
NS

MW-116
NS

MW-111
NS

MW-109
NS

MW-106
NS

MW-180A
NS

MW-179A
NSMW-176A

NS

MW-153B
NS

MW-149B
NSMW-148B

NS

MW-144A
NS

MW-105A
NS

MW-101A
NS

MW-136
NSMW-135

NS

MW-115
NS

MW-139
Benzene: 145
Toluene: <10.6
Ethylbenzene: 192
Xylenes (Total): 1940

MW-141
Benzene: <0.226
Toluene: <0.266

Ethylbenzene: <0.175
Xylenes (Total): <0.364

MW-113
Benzene: <0.226
Toluene: <0.266

Ethylbenzene: <0.175
Xylenes (Total): <0.364

MW-153A
Benzene: <0.226
Toluene: <0.266

Ethylbenzene: <0.175
Xylenes (Total): <0.364 MW-149A

Benzene: <0.226
Toluene: <0.266

Ethylbenzene: <0.175
Xylenes (Total): <0.364

MW-148A
Benzene: <0.226
Toluene: <0.266

Ethylbenzene: <0.175
Xylenes (Total): <0.364

MW-110
Benzene: 128
Toluene: 0.750

Ethylbenzene: 4.45
Xylenes (Total): 108

MW-125
Benzene: 559 J
Toluene: 14.0 J

Ethylbenzene: 52.4 J
Xylenes (Total): 1110 J

MW-134
Benzene: <0.240
Toluene: <0.620

Ethylbenzene: <0.620
Xylenes (Total): <0.620

MW-133
Benzene: <0.226
Toluene: <0.266

Ethylbenzene: <0.175
Xylenes (Total): <0.364

MW-127
Benzene: <0.226
Toluene: <0.266

Ethylbenzene: <0.175
Xylenes (Total): <0.364

5
10

10
0

Figure 86
BTEX CONCENTRATIONS
IN GROUNDWATER
THIRD QUARTER 2011
North Pole Refinery

Flint Hills Resources Alaska, LLC
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Figure 87
BTEX CONCENTRATIONS
IN GROUNDWATER

FOURTH QUARTER 2011
North Pole Refinery

Flint Hills Resources Alaska, LLC
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Figure 88
SULFOLANE CONCENTRATIONS

IN GROUNDWATER
AT THE WATER TABLE

FOURTH QUARTER 2010
North Pole Refinery

Flint Hills Resources Alaska, LLC
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Figure 89
SULFOLANE CONCENTRATIONS

IN GROUNDWATER
10-55' BELOW THE WATER TABLE

FOURTH QUARTER 2010
North Pole Refinery

Flint Hills Resources Alaska, LLC
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