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CITY: HIGHLANDS RANCH, CO DIV/IGROUP: ENV/IM DB: BGRIFFITH LD: G FRANCE
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-Results are displayed in micrograms per liter (ug/L)
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D FHRA Property Boundary

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

FOURTH QUARTER 2013
GROUNDWATER MONITORING REPORT

ANALYTICAL RESULTS FOR BENZENE
AND TOTAL XYLENES 90 - 160 FEET
BELOW WATER TABLE

FIGURE

4-17




CITY: HIGHLANDS RANCH, CO DIV/GROUP: ENV/IM DB: BGRIFFITH LD: G FRANCE

PATH: W:\GISPRMGISPROJECTS\ ENV\FHR_AK\NORTHPOLEREFINERY\GW_MONITORING\2013_Q4\MXD\FIG 4-18 ONSITEGWSULFOLANERESULTS_WT.MXD DATE: 1/30/2014 TIME: 3:10:27 PM
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Image provided courtesy of Pictometry International 2012
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CITY: HIGHLANDS RANCH, CO DIV/GROUP: ENV/IM DB: BGRIFFITH LD: G FRANCE
PATH: W:\GISPRMGISPROJECTS\ ENV\FHR_AK\NORTHPOLEREFINERY\GW_MONITORING\2013_Q4\MXD\FIG 4-19 ONSITEGWSULFOLANERESULTS_10TO55.MXD DATE: 1/30/2014 TIME: 3:10:05 PM
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CITY: HIGHLANDS RANCH, CO DIV/GROUP: ENV/IM DB: BGRIFFITH LD: G FRANCE
PATH: W:\GISPRMGISPROJECTS\ ENV\FHR_AK\NORTHPOLEREFINERY\GW_MONITORING\2013_Q4\MXD\FIG 4-20 ONSITEGWSULFOLANERESULTS_55T090.MXD DATE: 1/30/2014 TIME: 3:11:10 PM

MW-148-100
<6.66
MW-148-80
13.6
MW-360-80
6.52J
e/ MW-306-100
<620 MW-306-70
MW-305-80 MW-306-80 <6.20
<5.10 <6.20
MW-305-70
<5.00
MW-303-80 MW-304-96
<6.20 <6.20 MW-304-70
MW-302-95 MW-304-80 <5.00
<6.20 MW-303-95 <6.20
<6.20
MW-302-70 MW-303-70
16.4 5.95J
MW-302-80
O\ 14.7
MW-144BR-90
MW-362-80 <6.32
3.85J MW-154A.75 MW-154B-95 \e
3.93J .8
T Mw-301-70 \&/
5.63J
MW-186E-75
MW-345-75 8.30J
703 MW-334-85
\6 <6.40
\e WILLIAMS AVENUE
MW-344-75
<6.46
WEST DIESEL MW_lzzjgge >
W
EAST DIESEL 5( <
Q w p=
3 S 3
< = I
s 2 3
S 3 3
MW-174B-90 <
<6.20 S
@
~
I
&
[
=
Q
§ NAPTHA AVENUE
q MW-178C-90
<5.00
MW-176C-90
<5A00e
MW-179C-90
<5A10e
MW-180C-90
<5.00 >
4
<
PROCESS AVENUE §
2
w
ENERGY BOULEVARD
MW-177-90
<6.20
3
:
Notes:
-Contours are generally based on fourth quarter 2013
results. Contours include some historical data where
a fourth quarter 2013 sample had not been collected
<= Not detected; Detection limit is listed
J = Estimated concentration, detected above the detection limit (DL)
and below the limit of quantitation (LOQ)
ND = Not Detected
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Image provided courtesy of Pictometry International 2012
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CITY: HIGHLANDS RANCH, CO DIV/GROUP: ENV/IM DB: BGRIFFITH LD: G FRANCE

PATH: W:\GISPRMGISPROJECTS\ ENVI\FHR_AK\NORTHPOLEREFINERY\GW_MONITORING\2013_Q4\MXD\FIG 4-21 ONSITEGWSULFOLANERESULTS_90TO160.MXD DATE: 1/30/2014 TIME: 3:10:47 PM
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19\2013_QAMXD\Fig 4-23 Sulfolane_MassFlux_2013Q4.mxd Date: 1/30/2014 Time: 3:13:49 PM
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,,,,,, Strface olday = grams per day FOURTH QUARTER 2013
Well Profile Highlighted) mass flux values are based on
Approximate extent of the non-detect sulfolane concentrations. FIGURE
95% of total mass flux 4-23




CITY: HIGHLANDS RANCH, CO DIV/IGROUP: ENV/IM DB: BGRIFFITH LD: G FRANCE

PATH: WAGISPRIGISPROJECTS\ ENV\FHR_AK\NORTHPOLEREFINERY\GW_MONITORING\2013_Q4\MXD\FIG 4-24 OFFSITEGWANALYTICALRESULTS _SUPRAPERMAFROSTSUBPERMAFROST.MXD DATE: 1/30/2014 TIME: 3:14:31 PM

Notes:

last 12 months for private wells and fourth quarter 2013 data for monitoring wells.
-Contour is generally based on fourth quarter data for monitoring results.

-Monitoring wells shown in white were not sampled due to well being frozen
ND = Not Detected

ug/L = micrograms per liter

Image provided courtesy of Pictometry International 2012

-Color coding indicating concentration range is based on the most recent sampling event within the

-Contour includes some historical data where a fourth quarter 2013 sample had not been collected.
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Notes:
-Monitoring wells installed to all depths and private wells installed to a depth of
40 feet bgs or shallower are shown on this figure MW-326.20
-Contours are generally based on fourth quarter 2013 results. Contours <5.50
include some historical data where a fourth quarter 2013 sample had not been collected
-For private wells, analytical result is not displayed. Refer to legend for color coding indicating MW-326-150
concentration range from most recent sampling event within the last 12 months <5.80
< = Not detected; Detection limit is listed
ND = Not Detected
J = Estimated concentration, detected above the detection limit (DL) and below the limit of quantitation (LOQ)
- - Not sampled due to well being frozen or obstructed
Image provided courtesy of Pictometry International 2012
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SCALE IN FEET
Notes:
-Only wells with reported construction details are shown on this map
-The most recent sampling result for each private well is shown
-The concentration indicated for private wells is the most recent sampling event within the last 12 months
-Contours are generally based on fourth quarter data for monitoring results.
-Contours include some historical data where a fourth quarter 2013 sample had not been collected.
ND = Not Detected
J = Estimated concentration, detected above the detection limit (DL) and below the limit of quantitation (LOQ)
J* = Result is considered estimated; analyte was detected below the limit of quatitation (LOQ)
Image provided courtesy of Pictometry International 2012
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Permafrost Boring

D FHRA Property Boundary

LI

J Estimated concentration, detected
above the detection limit (DL) and
below the limit of quantitation (LOQ)

J* Result is considered estimated; flag
applied by SWI based on sample-handling
or analytical QC issues

< Not detected: detection limit listed

- - Well was frozen during fourth quarter 2013
and could not be sampled

1458 Private Well Location ID

Sulfolane was analyzed by EPA Method 1625B
with iso-dilution

Image provided courtesy of Pictometry
International 2012
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Image provided courtesy of Pictometry International 2012

FIGURE

4-28




Gasoline 87 Regular

Gasoline Premium

0.35 4 0.35 4
0.30 1 0.30 ]
0.25 0.25
s 5
t — op £ op
S 0.20 8020
8 ol S ol
[-% [-%
BA mA
2015 2015
% BN 2 N
& o) & o)
0.10 T 0.10
0.05 0.05
0.00 T T T T T T T T T 1 0.00 . .
C3 C4 C5 C6 C7 C8 (9 C10 Cl1 C12 Ci3 C14 C15 C3 C4 C5 C6 C7 C8 (C9 C10 Cl1 C12 C13 Cl14 C15
Naptha Jet-A
0.30 - - 0.40 7
035
0.25
M (] 0.30
c 0.20 HH
'g oP .E 0.25 ae
5] £ 1
2 - ol 2 ol
a 0.15 11 [ a 0.20
” mA % =A
> 2
s BN ‘§ BN
< 0.15
€ 0.10 = o © @o
0.10
0.05
0.05
0.00 - _ 0.00 1 L LD
C3 C4 C5 C6 C7 C8 (9 C10 Ci1 C12 Ci3 Ci14 cCi5 C3 €4 C5 C6 C7 €8 C9 CI0 C11 Cl12 C13 Cl4 Ci15
Diesel #2
0.30 -
0.25 M
s 0.20 H
£ op
%0 | ol
£ 015 .
E BA
& BN
[
% 0.10 - | mo

0.05 —

0.00 - T T T T 1
¢c3 c4 ¢ C6 C7 (€8 (9 C10 C11 C12 C13 C14 Ci15

Legend

LNAPL = light nonaqueous phase liquid
C = carbon

P = paraffin

| = isoparaffins

A = aromatics

N = napthalenes

O = olefins

FLINT HILLS RESOURCES ALASKA, LLC
NORTH POLE REFINERY, NORTH POLE, ALASKA
FOURTH QUARTER 2013 GROUNDWATER
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REFINED PRODUCT PIANO ANALYSIS
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CITY: HIGHLANDS RANCH, CO DIV/GROUP: ENV/IM DB: BGRIFFITH LD: G FRANCE
PATH: W:\GISPRI\GISPROJECTS\ ENVI\FHR _AK\NORTHPOLEREFINERY\GW_MONITORING\2013 Q4\MXD\FIG 4-31 SOILANALYTICALRESULTS.MXD DATE: 1/30/2014 TIME: 3:17:12 PM
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Sulfolane 11/19/2013 |<6.15 Sulfolane 10/31/2013 |<7.74
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—
0-27-65 Date 10.0-10.7
Sulfolane 11/26/2013 |19.8
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MW-366-15 |Date 5.5-6.5
MW-365-15 |Date 7.5-7.9 Sulfolane 12/5/2013 <5.25
Sulfolane 12/5/2013 <5.95 Benzene 12/5/2013 5570JL*
: e/ Total Xylenes |12/5/2013 245000J*
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»
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Notes:
J = Estimated concentration; detected above the detection limit (DL) but below the limit of quantiation (LOQ)
J*=Result is considered estimated (no direction of bias), due to QC failures or sample-handling anomalies
JL*=Result is considered estimated, biased low
< = Constituent is not detected. Detection limit is shown.
-Sample collection depth is shown in feet below ground surface (ft bgs).
-Results are in micrograms per kilogram (ug/kg)
-Image provided courtesy of Pictometry International 2012
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*Product recovery systems installed in wells R-32 are under evaluation.

Manual product recovery is completed with a vacuum truck or portable product pump. FIGURE
T Product recovery at S-50 was by manual recovery and an installed product recovery 0 200 400

system duing tird quarter 2013 e ——

#Proposed Monitoring Wells 5- 1
"Manual product recovery. An installed product recovery system was previously used. SCALE IN FEET

Image provided courtesy of Pictometry International 2012
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