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FIELD LOGS 

 





































































































































































































































































































































































 

APPENDIX C 

PHOTOGRAPHIC LOG 

 



SITE PHOTO – April 10, 2006 - Reliance facility fenced area. View north toward railroad spur line and Swank property. 



MOBILIZATION – April 10, 2006 – Preparing the site for the field staging area and water treatment area



MOBILIZATION – April 10, 2006 – Laying down secondary containment liner in the water treatment area.



MOBILIZATION – April 12, 2006 – Water treatment area containing a shed for the ozone treatment system, 350-gallon stock tanks 
for settling out coarse-grained sediment, and 3,000-gallon tanks for storing untreated and treated water.



SOIL SAMPLING – April 30, 2006 – Collection of contaminated subsurface soil from KRY136A for headspace soil gas 
measurements.  A HSA split-spoon sampler containing the core sample is shown in the foreground. 



SOIL SAMPLING – May 30, 2006 – Collection of a subsurface soil sample from a Dames and Moore sampler during HSA drilling.



SOIL SAMPLING – April 22, 2006 – A TtEMI geologist classifies soil recovered during sonic drilling at monitoring well KRY121B.



MONITORING WELL INSTALLATION – April 22, 2006 – Rotosonic drill rig at deep well KRY115B



MONITORING WELL INSTALLATION – April 22, 2006 – Image of the sonic drill head while drilling deep well KRY121B.



MONITORING WELL INSTALLATION – April 22, 2006 – Collecting a soil core sample during sonic drilling at KRY121B.



MONITORING WELL INSTALLATION – May 30, 2006 – Sonic drill rig installing deep well KRY113B.



MONITORING WELL INSTALLATION – May 30, 2006 – Installation of a protective stick-up casing at well KRY113B. 



DECONTAMINATION – May 30, 2006 – Decontaminating the sonic drill rig using a power steam cleaner



DECONTAMINATION – May 30, 2006 – Decontaminating the sonic core barrels with a power steam cleaner



MONITORING WELL INSTALLATION – May 23, 2006 – HSA drill rig during installation of monitoring well KRY113A



MONITORING WELL INSTALLATION – May 23, 2006 – HSA drill rig installing KRY113A



DECONTAMINATION – May 30, 2006 – Decontaminating the HSA auger flights with the steam power washer



WELL DEVELOPMENT – May 24, 2006 – Well development set-up at KRY111A.



WELL DEVELOPMENT – June 21, 2006 – Hand bailing of LNAPL well KRY136A due to significant LNAPL presence



DECONTAMINATION – May 24, 2006 – Decontaminating well development equipment



GROUNDWATER SAMPLING – June 15, 2006 – Collecting a groundwater sample from KRY101A using the bladder pump



GROUNDWATER SAMPLING – June 27, 2006 – Collecting a groundwater sample from KRY139B using the bladder pump



GROUNDWATER SAMPLING – June 27, 2006 – Sampling design for wells with LNAPL (well KPT-19)



GROUNDWATER SAMPLING – June 27, 2006 – Groundwater sampling from a well with LNAPL using the peristaltic pump (KPT-19)



IDW MANAGEMENT – May 25, 2006 – Ozone generator for treating investigation-derived waste water



IDW MANAGEMENT – May 17, 2006 – Setting up the sand filtration system



IDW MANAGEMENT – May 17, 2006 – Operational sand filtration unit.



IDW MANAGEMENT – June 26, 2006 – Ozone treatment system

Sand filtration Media filters

Untreated water 
storage tank

Treated 
water 
storage 
tank

Sediment settling tanks

Shed housing ozone 
treatment system
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MONITORING WELL AND BOREHOLE LOGS

 



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY100A

2936.7

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

Ground Surface
Silt with gravel - ML
Brown silt and gravel with variable sand content.
No returns

SAND with silt - SM
Brown silty fine sand.  Damp, soft.  Not enough recovery for sample 
collection

Sand with gravel - SP to SW
Grey-brown fine to medium grained sand and fine to medium grained gravel. 
Loose, wet at 9.5 feet bgs.
Sand and gravel - SW
As above and becoming coarser (both sand and gravel).

Sand and gravel - SW
Grey/green medium to coarse grained sand and gravel.

Gravel with sand and silt - GW
Greyish sandy, silty gravel.  Very loose.

Sand with some gravel - SW
Medium to coarse sand with some gravel, some silt.

 KRY100ASS001 

 KRY100ASB001 

18/24

25/44

28/50

19/34

5-19-06
HSA

28
28

R. Laskowski

7 7/8
2.0

2936.71
2936.60



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY100A

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

Sand with gravel - SW to SP
As above with zones of fine to medium grained sand with minor gravel.

End of Log

5-19-06
HSA

28
28

R. Laskowski

7 7/8
2.0

2936.71
2936.60

Monitoring well KRY100A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 6 to 26 feet bgs with 0.020-inch slotted  PVC screen 
and a 2 foot sump (26-28' bgs)  with #3 sand placed as sand pack. The sand 
pack was placed from 4 feet (2 feet above top of screen) to 28 feet bgs. 
Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs.  A flush mount surface completion was installed 
in the cement at the surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY101A

2941.3

2940.0

2939.0

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

Ground Surface
Sand and gravel with variable silt - SW
Brown sand and gravel with vairable silt.  No odors or staining.

Sand with gravel - SW
Brown silty sand and gravel. No odors or staining.

Silty sand - SM
Brown fine sandy silt to silty fine sand with some gravel.  No odors or 
staining.

Sand with gravel - SW
Brown fine to coarse sand and gravel with some silt.  No odors or staining.

No Returns

Sand with trace gravel and silt - SP
Brown fine to medium sand to medium to coarse sand with trace gravel and 
silt.No odors or staining.

 No Samples 

18/48

16/50

15/49

19/45

15/42

16/38

12/45

5-19-06
HSA

31
31

R. Laskowski

7 7/8
2.0

2941.32
2941.08



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY101A

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

Gravel with sand - GW
Sandy gravel.

End of Log

5-19-06
HSA

31
31

R. Laskowski

7 7/8
2.0

2941.32
2941.08

Monitoring well KRY101A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 9 to 29 feet bgs with 0.020-inch slotted  PVC screen 
and a 2 foot sump (29-31' bgs)  with #3 sand placed as sand pack. The sand 
pack was placed from 7 feet (2 feet above top of screen) to 31 feet bgs. 
Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs.  A flush mount surface completion was installed in 
the cement at the surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY101B

2941.3

2940.0

2939.0

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

Ground Surface
Gravelly Sands - SP
Light olive-brown, fine to coarse-grained, poorly sorted, %25 fine to coarse-
gravels, dry.
(2.5Y5/4)

Sandy Gravels and Cobbles - GW
Multi-colored gravels, light olive-brown sand, fine to coarse gravelly cobbles 
to 6-inches, slightly moist.

Sand - SP
Olive-brown, very fine to fine-grained, well-sorted, loose, slightly moist
(2.5Y4/3)
Silty Sand - SM
Olive-brown, mottled with brownish-yellow silt, very fine to fine-grianed sand, 
wet at 16 feet
(10YR6/6)

Gravelly, Silty Sand - SP
Yellowish-brown, fine to medium-grained, moderately sorted, 20% gravel - 
fine to coarse
(10YR5/6)

 No samples 

5/20/06
Sonic

105
100

J. Ruth

7 7/8
2.0

2941.3
2940.8



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY101B
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2894.0

2893.0

2892.0
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2890.0
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2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

Gravelly Sand - SW
Greenish-gray, fine- to coarse-grained, poorly sorted, 25% fine gravel, trace 
coarse gravel, unconsolidated, wet
(Gley2 5/1)

Gravelly Sand - SW
As above, greenish-gray, slightly clayey, wet, sloppy. 10% silt.

Gravelly Sands - SW
As above; changing to light olive-brown, 3% cobbles
(2.5Y5/4)

No Returns

SAND - SP
Greenish-gray, very fine to fine-grained, well-sorted, loose, sloppy, 
becoming clayey at 54 feet
(Gley 2 5/1)

SAND - SW
Greenish-gray, fine to coarse-grained, poorly sorted, 15 to 20% fine gravel, 
trace coarse gravel, unconsolidated.

Gravelly Sand - GW
Sandy gravels and cobbles, multi-colored grains, fine to coarse gravels, 
cobbles to 3 inches, 30% fine to coarse sand, wet.

5/20/06
Sonic

105
100

J. Ruth

7 7/8
2.0

2941.3
2940.8



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY101B

2880.0

2879.0
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2874.0
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2872.0
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2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

Sand - SW
Light olive-brown, fine to coarse grained, poorly sorted, loose, 
unconsolidated, 5% fine to medium-sized gravel, wet

Sandy Gravels - GW
As above

Sand - SP
Light olive-brown, trace yellowish-red, fine to medium-grained, 10% coarse-
grained, moderately well sorted, becoming very fine to fine-grained from 73 
feet to 74 feet, wet.

Sandy Gravels - GW
Multi-colored, light olive-brown sand, fine to coarse gravels, 35% fine to 
coarse sand, wet

No Returns

Clayey Sand - SC
Fine to medium grained, 35% clay, sticky, 5% gravels with cobbles, wet. 

5/20/06
Sonic

105
100

J. Ruth

7 7/8
2.0

2941.3
2940.8



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY101B

2850.0

2849.0

2848.0
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2845.0

2844.0

2843.0

2842.0

2841.0

2840.0
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2838.0

2837.0
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2835.0

2834.0

2833.0
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2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

Clayey Sand - SC
As above, 15% gravels and cobbles, wet.

Silty, Gravelly Clay - CL/ML
Light yellowish-brown, 5% large gravels and cobbles, 30% silt, non-plastic, 
soft to stiff, grades to clayey silt
(2.5Y6/3)

End of Log

5/20/06
Sonic

105
100

J. Ruth

7 7/8
2.0

2941.3
2940.8

Monitoring well KRY101B was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 13 to 33 feet bgs with 0.020-inch slotted  PVC screen and 
a 2 foot sump (33-35'' bgs)  with #3 sand placed as sand pack. The sand pack 
was placed from 11 feet (2 feet above top of screen) to 33 feet bgs. Medium 
(<3/8") bentonite chips were placed above sand pack to approximately 1 foot 
bgs.  An above-ground surface completion was installed in the cement at the 
surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY102A

2942.7

2944.0

2943.0

2942.0

2941.0

2940.0

2939.0

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

Ground Surface
Silty Gravel - GM
Light brown, silty gravels.  Dry and very loose.

Sandy Gravel - GM
Sand and gravel.  Fine to coarse sand with silt and 55% gravel.  Dry to 
slightly moist.  Loose.

 No samples 

18/48

16/50

15/49

19/45

15/42

16/38

5-4-06
HSA

35
33

R. Laskowski

7 7/8
2.0

2942.72
2945.27



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

Sandy Gravel - GM
Brown sandy gravel.  Trace cobbles.  Water at 20 feet bgs.  Loose.

Poor to No Returns
Gravels up auger flights.

Sandy Gravel - GM
Brown sandy gravel with trace cobbles.  Wet and loose.

End of Log

12/45

5-4-06
HSA

35
33

R. Laskowski

7 7/8
2.0

2942.72
2945.27

Monitoring well KRY102A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 13 to 33 feet bgs with 0.020-inch slotted  PVC screen with 
#3 sand placed as sand pack. The sand pack was placed from 11 feet (2 feet 
above top of screen) to 33 feet bgs. Medium (<3/8") bentonite chips were placed 
above sand pack to approximately 1 foot bgs.  A six inch diameter protective 
casing was installed for the surface completion with cement from the surface to 
1 foot bgs.  Borehole collapse filled the borehole from 33 to 35 feet bgs.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY102B

2942.8
2944.0

2943.0

2942.0

2941.0

2940.0

2939.0

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

Ground Surface
Gravel with sand and silt - GM
Silty, sandy gravels and cobbles, brown, 30% silt, 10% fine-to coarse-
grained sand; poorly sorted fine to coarse gravels, cobbles to 4 inches in 
diameter, dry
(7.5YR5/4)

Gravel with sand and silt - GM
As above with with fewer cobbles (5%), dry to slightly moist at 18 feet, 40% 
silt.
(7.5YR5/4)

Gravel with sand and silt - GM
Brown, 35% fine to coarse gravel, trace cobbles, poor returns (lost most of 
core).
(7.5YR5/4)

GRAVEL with silt- GM
Gravelly silt as above - very poor returns from 18 to 38 feet.

 No Samples 

5/10/06
Sonic

110
110

J. Ruth

7 7/8
2.0

2942.79
2945.26



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY102B

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

GRAVEL with sand - GW
Red-green to gray, fine to coarse, trace cobbles, 40% sand, fine to coarse, 
poorly sorted; 15% silt, wet.

GRAVEL with sand - GW
As above. Silty from 41 to 44 ft, wet, gravels from 38 to 46 were loose and 
appear to be the most permeable section encountered thus far; difficult 
drilling below 46 feet because loose fine gravels fell out of core barrel and 
can't clean hole..

GRAVEL with sand - GW
As above. Red-green, gray fine to coarse, subrounded, loose, permeable, 
25% sand, fine to coarse, poorly sorted, 5% silt, wet.

5/10/06
Sonic

110
110

J. Ruth

7 7/8
2.0

2942.79
2945.26



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY102B

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

GRAVEL with sand - GW
As above.Fragments of gravelly clay/silt at 68 feet.

SILT with clay - ML
Brown, 20% clay, sticky, soft, wet
(7.5YR5/4)
SAND - SP
Brown, fine- to medium-grained, moderately well sorted, trace gravel, slightly 
silty, loose, wet
Very gravelly from 82 to 83 ft.
(7.5YR5/4)

SAND, silty - SM
Brown, fine grained, well-sorted, 25-30% silt, thin gravel seams, becoming 
very fine grained at 87 feet.
(7.5YR5/4)

5/10/06
Sonic

110
110

J. Ruth

7 7/8
2.0

2942.79
2945.26



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY102B

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

SAND with gravel - SW
Brown with multi-colored fine to coarse-grained sand; predominantly coarse-
grain, 5% small to medium-sized gravels, unconsolidated, loose, wet.
(7.5YR5/4)

SILT, clayey - ML
Brown, 15% clay, 20% very fine-grained sand.
(7.5YR5/4)
SAND - SP
Fine to medium-grained, moderately to well-sorted, intermittent medium-
sized gravel

CLAY with sand and silt - CL
Light brown to gray, 35% silt, numerous inclusions of fine gravel, very stiff, 
moist clay; contact was difficult to pinpoint due to sloughing gravels.
(10YR5/4)

End of Log

5/10/06
Sonic

110
110

J. Ruth

7 7/8
2.0

2942.79
2945.26

Monitoring well KRY102B was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 95 to 105 feet bgs with 0.020-inch slotted  PVC screen and 
a 5 foot sump (105'-110'' bgs)  with #3 sand placed as sand pack. The sand pack 
was placed from 91 feet (2 feet above top of screen) to 110 feet bgs. Medium 
(<3/8") bentonite chips were placed above sand pack to approximately 1 foot 
bgs.  An above-ground  surface completion was installed in the cement at the 



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY103A

2937.3

2939.0

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

Ground Surface
Wood Chips
A combination of wood chips, wood chips with gravel, and no recovery.

Sand and wood chips - SP
Grey, fine to medium grained sand.  Wet.  Some wood chips down to 14 
feet.

Sand - SP
Light grey, medium grained, loose, wet, sand.  
Gravel - GP
Gravel with coarse sand.  Losse, wet.
Sand - SP
Grey, medium grained sand.  Dense, wet.
No Returns

 KRY103ASS001 
 KRY103ASS002 
 KRY103ASS003 

 KRY103ASB001 

 KRY103ASB002 

 KRY103ASB003 

18/48

16/50

15/49

19/45

15/42

16/38

5-22-06
HSA

27
27

J. Ruth

7 7/8
2.0

2937.33
2940.30



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2910.0
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2902.0

2901.0

2900.0

Sand - SP
Sand as above.

No Returns

Sand - SP
Coarse sand with some pebbles, some silt.  Loose, wet.
No Returns

End of Log

12/45

5-22-06
HSA

27
27

J. Ruth

7 7/8
2.0

2937.33
2940.30

Monitoring well KRY103A was completed using 2-inch ID, schedule 40 PVC casing, 
screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen and a 2 foot 
sump from 25 to 27 feet, with #3 sand placed as sand pack. The sand pack was 
placed from 3 feet (2 feet above top of screen) to 27 feet bgs. Medium (<3/8") 
bentonite chips were placed above sand pack to approximately 1 foot bgs.  A six 
inch diameter protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2926.0
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2910.0

Ground Surface
Wood Chips, bark, dark black topsoil
Wood bark, dark olive, brown, black, trace clay and cobbles at 6 feet.

Sand - SP
Dark Greenish-gray (gley24/1), very fine to fine-grained, well-sorted, loose to 
medium dense, moist to wet, water at 9 feet, 5% cobbles from 11 to 12 feet, 
20% cobbles from 12 to 13 feet.

Clay CH
Clay, grayish-brown (2.5Y5/2), fat, very plastic, sticky, medium stiff, moist.

 No samples 

5/22/06
Sonic
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J. Ruth

7 7/8
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2937.25
2939.94



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2905.0
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2903.0

2902.0

2901.0

2900.0
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2894.0
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2882.0
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2880.0

Sand - SP
Sand, grayish-brown (10YR5/2), very fine to fine-grained, well-sorted, soft, 
loose, very moist to wet, cohesive.

Sand - SP
Grayish-brown, fine to coarse-grained, poorly-sorted, very loose, wet.

Gravel with Sand - GW
Sandy gravel, mulit-colored, fine to medium, 15% fine sand, wet.
Clay - CH
As above, grayish-brown, fat, very plastic, soft, 5% coarse gravels, very 
moist to wet.

Gravel with Sand - GW
Sandy gravels, multi-colored fine to coarse gravels, 10% fine to coarse sand,
wet.

Clay - CH
Clay as above.

Gravel with Sand - GW
Sandy gravels, mulit-colored grains, grayish-brown sand, fine to coarse, 
15% very fine to coarse sand, clayey from 43 to 44', loose, wet.

No returns

Clay - CH
Clay, as above.
Sandy Gravels - GW
As above.

Sand with Gravel - SP
Gravelly sand, light olive-brown (2.5Y5/4), fine-grained, well-sorted, 10-15% 
fine to coarse gravel.

5/22/06
Sonic

78
70

J. Ruth

7 7/8
2.0

2937.25
2939.94



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY103B

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

Gravel with Sand  - GW
Multi-colored fine to coarse gravel, 30% fine to coarse, poorly sorted sand, 
wet.

Clay with Silt - CL
Light olive-brown, 25% silt, soft, moist.

Clayey Silt - ML
Silty clay, light olive-brown, 30% clay, moist, 5-10% fine gravel.
Gravelly Clay - CL
Gravelly clay, light yellowish-brown, sticky, plastic, 20% gravel, wet.
Clay with Silt - ML
Light yellowish-brown, 15-20% clay, 15% fine to coarse gravels, non-plastic, 
medium stiff to very stiff.

End of Log

5/22/06
Sonic

78
70

J. Ruth

7 7/8
2.0

2937.25
2939.94

Monitoring well KRY103B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 55 to 65 feet bgs with 0.020-inch slot, PVC screen  with #3 
sand placed as sand pack. A 5-foot PVC blank pipe sump was placed from 65' to 
70'.The sand pack was placed from 50 feet (5 feet above top of screen) to 70 feet 
bgs. Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs. Portland cement-grout was placed from top of 
bentonite chip layer to surface. A 6-inch diameter, above-ground well monument 
surface completion was inserted in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY104A

2944.1

2945.0

2944.0

2943.0

2942.0

2941.0

2940.0

2939.0

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

Ground Surface
SAND - SW
Brown, fine- to coaorse-grained, loose, moderately unconsolidated, dry.

GRAVEL with sand and silt - GW
Sandy, silty, gravels and cobbles, brown, fine to coarse gravels, 3 to 6-inch 
cobbles, 35% fine sand and silt, dry.(from cuttings)

GRAVEL with sand and silt - GW
Silty sandy gravels as above; 40% silt, 5% fine sand, trace clay, dry.(from 
cuttings)

 No Samples 

5-3-06
HSA

40.5
40

J. Ruth

7 7/8
2.0

2944.11
2946.68



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY104A

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

GRAVEL with sand and silt - GW
Silty gravels and cobbles as above, slightly moist at 23 feet, difficult drilling 
in dense gravels and cobbles.

GRAVEL with sand and silt - GW
Silty gravels, trace cobbles, 40% silt, some clay, abundant yellow and 
orange-mottling, limonite(?), hematite zone appears oxidized, very moist, 
spoon is wet at 27 feet (poor recovery)

GRAVEL with sand - GW
Silty gravels as above, may be grading to gravelly sand, difficult to tell due to 
augers hanging up in overlying gravels and cobbles. Spoon at 29 to 34 feet 
showed a fwe inches of gravelly sand, fine- to medium-grained.

SAND with silt - SM
Brown, fine-grained, 10% medium, 30% silt, 15% fine to coarse-sized gravel, 
wet.

5-3-06
HSA

40.5
40

J. Ruth

7 7/8
2.0

2944.11
2946.68



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY104A

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

End of Log

5-3-06
HSA

40.5
40

J. Ruth

7 7/8
2.0

2944.11
2946.68

Monitoring well KRY104A was completed using 2-inch ID, schedule 40 PVC 
casing screened from 20 to 40 feet bgs with 0.020-inch slot,  PVC screen  with #3 
sand placed as sand pack. The sand pack was placed from 18 feet (2 feet above 
top of screen) to 40 feet bgs. Medium (<3/8") bentonite chips were placed above 
sand pack to approximately 1 foot bgs. Portland cement-grout placed from top of 
bentonite chip layer to surface. Six-inch diameter above-ground surface 
completion installed in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY105A

2929.4

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

Ground Surface
Wood Chips

No Returns
 

Sand - SP
Sand, med grained, gray, moderately well sorted, dense.
Sand - SM
Sand, silty, gray, slightly clayey.  Finer than above. Damp, stiff.
Wood
Sand - SP
 Sand, meium grained, gray as above.

Gravel with sand - GW
Gravel, sandy, well graded, very wet, loose, very few fines.

No Returns
Sand - SP
Sand, well sorted, gray med to fine grained. Loose, wet.
No Returns

Sand - SP
Sand, gray, medium grained.
No Returns

 KRY105ASS01 

 KRY105ASS002 

 KRY105ASB001 

5-22-06
HSA

28
28

D. Shaffer

7 7/8
2.0

2929.38
2932.27



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY105A

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

Sand - SP to GP
Coarse sand, well sorted, grades to pebble size gravel. Little to no fines.

No Returns

Sand - SP
Sand, coarse, varied colors, little to no fines.  Very loose and wet.
No Returns

End of Log

5-22-06
HSA

28
28

D. Shaffer

7 7/8
2.0

2929.38
2932.27

Monitoring well KRY105A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen and a 
2 foot sump from 25 to 27 feet, with #3 sand placed as sand pack. The sand pack 
was placed from 3 feet (2 feet above top of screen) to 28 feet bgs. Medium (<3/8") 
bentonite chips were placed above sand pack to approximately 1 foot bgs.  A six 
inch diameter protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY106A

2929.4

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

Ground Surface
Sandy Gravels - GW
Olive brown sand gravels.  Fine to medium grained gravels.  Slightly moist.
No Returns
 

Sandy Gravels - GW
Gravelly sand.  Olive brown, stained black, no oldor.  Fine to very fine 
grained sand.  Fine gravels.
No Returns

Gravelly Sand - SP
Gravelly sand.  Olive brown, stained black. No odor.Slightly moist, wet at 8 
feet.
No Returns
 

Gravelly Sand - SP
Olive brown gravelly sand.  Fine to medium grained. 
No Returns

 No Samples 

5-17-06
HSA

29
28

J. Ruth

7 7/8
2.0

2929.44
2932.25



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

Sand - SP
Olive brown sand.  Fine to medium grained.  
No Returns

End of Log

5-17-06
HSA

29
28

J. Ruth

7 7/8
2.0

2929.44
2932.25

Monitoring well KRY106A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 6 to 26feet bgs with 0.020-inch slotted  PVC screen and a 2 
foot sump from 26 to 28 feet, with #3 sand placed as sand pack. The sand pack 
was placed from 4 feet (2 feet above top of screen) to 29 feet bgs. Medium (<3/8") 
bentonite chips were placed above sand pack to approximately 1 foot bgs.  A six 
inch diameter protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY106B

2929.6

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

Ground Surface
Wood Chips, bark, dark black topsoil

Gravelly Sand - SP
Light olive-brown, fine to coarse-grained sand, porly sorted, 20% fine to 
coarse gravels, dry.
(2.5Y 5/4)

No Returns

Sandy Gravels and Cobbles - GW
Multi-colored gravels, light olive-brown sand, fine- to coarse-grained gravels, 
10% cobbles, 30% fine to medium sand, wet at 14.5 feet.

 No Samples 

5/19/06
Sonic

88
88

J. Ruth

7 7/8
2.0

2929.58
2932.42



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY106B

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

No Returns
Drilling in gravelly sands.

Gravelly Sand - SP
Light olive-brown, fine to coarse sand, moderately to poorly sorted, loose, 
30% fine to coarse gravels, wet.
(2.5Y 5/4)

5/19/06
Sonic

88
88

J. Ruth

7 7/8
2.0

2929.58
2932.42



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY106B

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

No Returns
Drills like sandy gravels.

Sandy Clayey Gravel - CL
Reddish-brown, fine to coarse grave,l 30%fine to coarse sand, loose, 25% 
clay, sticky, wet.
(2.5Y 4/4)
No returns
.

5/19/06
Sonic

88
88

J. Ruth

7 7/8
2.0

2929.58
2932.42



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY106B

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

Sand - SP
Light olive-brown, fine to medium-grained, moderately well-sorted, loose, 
wet
(2.5Y 5/4)
Sandy Gravels - SP
Light olive-rown, fine to coarse gravels, 15% sand, fine to medium-grained, 
wet.

Gravelly Sand - SP
Light live-brown, fine to coarse-grained, poorly sorted, loose, 20% gravels, 
fine to coarse, wet.

Sandy Gravels - GW
As above.

Sand - SP
Light ellow-brown, very fine to fine-grained, well sorted, loose, sloppy, wet
(2.5Y 6/4)

Sandy Gravel  and Cobbles - GW
Multi-colored gravels and cobbles, light yellow-brown sand, fine to coarse 
gravels, 10% cobbles, 20% fine to medium sand, wet, trace clay.

Sand - SP
Sandy gravels and cobbles, as above

Sandy Gravels - GW
Light olive-brown, 30% clay, 5-10% fine gravel.

5/19/06
Sonic

88
88

J. Ruth

7 7/8
2.0

2929.58
2932.42



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY106B

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

Gravelly Clay - CL
Sandy, clayey gravels, cobbles multi-colored gravels and cobbles, light 
yellowish-brown clay and sand(2.5Y6/4), fine to coarse gravels, 25% fine to 
medium sand, 15% clay, wet.

Gravelly Clay - CL
Light yellowish-brown, medium, stiff to very stiff, 15% coarse gravels, clayey 
gravel lense from 85 to 85 feet, moist to very moist.

End of Log

5/19/06
Sonic

88
88

J. Ruth

7 7/8
2.0

2929.58
2932.42

Monitoring well KRY106B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 73 to 83 feet bgs with 0.020-inch slot, PVC screen with #3 
sand placed as sand pack. A 5-foot PVC blank pipe sump was placed from 83' 
to 88'.The sand pack was placed from 69 feet (4 feet above top of screen) to 88 
feet bgs. Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs. Portland cement-grout was placed from top of 
bentonite chip layer to surface. A 6-inch diameter above-ground surface casing 
was inserted in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY107A

2936.3

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

Ground Surface
Gravel - GM
Brown, sandy, silty, gravels.  Dry, no odor.
No Returns
 

Gravel - GM
Brown, silty, sandy, gravels with cobbles.  Slightly moist.
No Returns

Gravel - GM
As above.
No Returns

Gravel - GM
Sandy, silty, gravel with cobbles.
No Returns
 

 No samples 

5-2-06
HSA

35
29

J. Ruth

7 7/8
2.0

2936.32
2938.92



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY107A

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

Sand - SP
Light brown, fine grained sand. Minor silt.  Wet. No odor, trace gravel, some 
silt.
No Returns

Sand - SP
Sand as above.
No Returns

Sand - SP
Sand as above becoming gravelly with depth.
No returns

End of Log

5-2-06
HSA

35
29

J. Ruth

7 7/8
2.0

2936.32
2938.92

Monitoring well KRY107A was completed using 2-inch ID, schedule 40 PVC casing, 
screened from 9 to 29 feet bgs with 0.020-inch slotted  PVC screen with #3 sand placed 
as sand pack. The sand pack was placed from 7 feet (2 feet above top of screen) to 29 
feet bgs. Medium (<3/8") bentonite chips were placed above sand pack to approximately 
1 foot bgs.  A six inch diameter protective casing was installed for the surface 
completion with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY107B

2936.2
2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

Ground Surface
Gravelly Silt - GM
Brown gravelly silt with some sand, gravel is fine to coarse-grained, 
abundant cobbles. No odors. So staining. Becomes more sandy at 18 feet.

No returns

No Returns
Driller reports sand-like drilling

 No samples 

0.31/-3.34

0.11/-3.86

0.15/-2.86

0.54/-3.98

0.7/-4.34

5/5/06
Sonic

136
136

R. Laskowski

7 7/8
2.0

2936.17
2938.73



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY107B

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

Sand and Gravel - SP
Brown, some silt, scattered cobbles. No odors or staining.

Sand - SP
Brown, fine to medium sand.

No Returns

Clay - CL
Brownish-gray clay and silt with fine to medium-grained. Compact.

Silt and Gravel - GM
Brown silt and gravel. Some clay and sand.

Sand - SP
Brown, fine-grained with trace scattered gravels.

1.2/-1.45

5/5/06
Sonic

136
136

R. Laskowski

7 7/8
2.0

2936.17
2938.73



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY107B

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

Sand - SP
Brown, fine-grained with silt. Silt content varies from some to abundant, 
trace gravel. Heaving sands.

Silt - ML
Brown with some fine sand. Trace gravel.

Sand with Gravel - SP
Brown with trace gravel. Gravel is fine to coarse, moderately compact.

Sand - SW
As above. Brown, fine to coarse with trace gravel. Compact.

Sandy Gravel - GM
Brown sandy gravel with some silt.
Sand - SP
Brown, fine to medium-grained sand with some silt, scattered trace gravel.

5/5/06
Sonic

136
136

R. Laskowski

7 7/8
2.0

2936.17
2938.73



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

FI
D

/P
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY107B

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

Sand with Gravel - SW/SP
Brown, fine to medium-grained sand with scattered fine to coarse gravel, 
some silt.

Sandy Gravels - SW
Brown, silty, fine to coarse-grained sand and gravel. Very compact. 
Becoming a sandy silt and gravel at 116 feet.

5/5/06
Sonic

136
136

R. Laskowski

7 7/8
2.0

2936.17
2938.73



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY107B

2818.0

2817.0

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

Sand - SW
Brown, silty sand to sandy silt with moderate fine to coarse gravel, very 
loose.

Sandy and Silty Gravel - GW
Brown fine to coarse gravel with sand, silt, and cobbles.

Clay and Silt - CL
Brown clay and silt with fine to medium grained gravel, tightly packed, semi-
plastic.

Clay and Silt - CL
Brown, dense, hard clay and silt with some fine to coarse gravel.

End of Log

5/5/06
Sonic

136
136

R. Laskowski

7 7/8
2.0

2936.17
2938.73

Monitoring well KRY107B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 121 to 131 feet bgs with 0.020-inch slot, PVC screen  
with #3 sand placed as sand pack. A 5-foot PVC blank pipe sump was 
placed from 131' to 136'.The sand pack was placed from 117 feet (4 feet 
above top of screen) to 136 feet bgs. Medium (<3/8") bentonite chips were 
placed above sand packfrom 114 to 117 feet. Portland cement-grout was 
placed from top of bentonite chip layer to near- surface. A ten-inch 
diameter well box inserted in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

-2

-1

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

PI
D

/F
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY108A

2938.5

2940.0

2939.0

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

Ground Surface
Silt and gravel - GM
Brown silt, sand and gravel with wood fiber and greeenish shavings.
No Returns
 

Silt and gravel - GM
Kark brown silt, sand and gravel.  Abundant gravel.
No Returns

 KRY108ASS01 
49/6

53/9

40/6
38/13

5-19-06
HSA

32
32

R. Laskowski

7 7/8
2.0

2938.50
29.41.11



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY108A

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

Gravel - GP
Medium grained rounded gravel.

Sandy gravel - GW
Gravelly sand to sandy gravel.
No Returns

Gravelly sand - SW
Brown gravelly sand.  Some silt.

No Returns

Gravelly sand - SW
As above.

No returns

End of Log

41/17

5-19-06
HSA

32
32

R. Laskowski

7 7/8
2.0

2938.50
29.41.11

Monitoring well KRY108A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 10 to 30 feet bgs with 0.020-inch slotted  PVC screen 
and a 2 foot sump from 30 to 32 feet, with #3 sand placed as sand pack. The 
sand pack was placed from 8 feet (2 feet above top of screen) to 32 feet bgs. 
Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs.  A six inch diameter protective casing was 
installed for the surface completion with cement from the surface to 1 foot 
bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY109A

2925.7

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

Ground Surface
Gravelly sand - SW
Dark grayish brown gravelly, silty, sand.  Dry, loose.

No Returns
 

Gravelly sand - SW
Light olive brown gravelly sand.  Some cobbles.
No Returns

Gravelly sand - SW
Olive brown, gravelly sand.  Wet, loose.
No Returns
 

 No Samples 

5-31-06
HSA

27
27

J. Allewalt

7 7/8
2.0

2925.65
2928.85



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY109A

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

Gravelly sand - SW
Gravelly sand.  Rock in shoe, poor recovery.  
No Returns

Sand - SP
Well sorted, med to coarse sand and fine gravel.  Wet, loose.

No Returns

End of Log

5-31-06
HSA

27
27

J. Allewalt

7 7/8
2.0

2925.65
2928.85

Monitoring well KRY109A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen 
and a 2 foot sump from 25 to 27 feet, with #3 sand placed as sand pack. The 
sand pack was placed from 3 feet (2 feet above top of screen) to 27 feet bgs. 
Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs.  A six inch diameter protective casing was 
installed for the surface completion with cement from the surface to 1 foot 
bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY110A

2924.3

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

Ground Surface
Gravel - GP
Gravels, cobbles.
No Returns
 

Clay - CH
Brown, wet, fat clay.
Clayey sand - SC
Sand, clayey, wet, losser that fat clay above.

No Returns

Clayey sand - SC to CL
Clayey fine sand.  Grades in and out of fat clay to clayey sand.

 No Samples 

5-11-06
HSA

55
55

D. Shaffer

7 7/8
2.0

2924.29
2926.90



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

FI
D

/P
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY110A

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

Clayey sand to fat clay - SC to CH
Claey sand to fat clay.

Clay - CH
Fat clay, highly plastic, dark grayish brown.

5-11-06
HSA

55
55

D. Shaffer

7 7/8
2.0

2924.29
2926.90



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY110A

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

Gravel - GP
Gravel, varied colors, angular.  Wet, loose.

No Returns

Sand - SP
Well sorted medium grained sand.

No Returns

End of Log

5-11-06
HSA

55
55

D. Shaffer

7 7/8
2.0

2924.29
2926.90

Monitoring well KRY110A was completed using 2-inch ID, 
schedule 40 PVC casing, screened from 35 to 55 feet bgs with 
0.020-inch slotted  PVC screen with #3 sand placed as sand 
pack. The sand pack was placed from 32 feet (2 feet above top 
of screen) to 55 feet bgs. Medium (<3/8") bentonite chips were 
placed above sand pack to approximately 1 foot bgs.  A six inch 
diameter protective casing was installed for the surface 
completion with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2924.32925.0
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2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

Ground Surface
Sandy Gravel and Cobbles - GW
Olive-brown, fine to coarse gravels, cobbles to 5 inches, fine to medium 
sand, slightly moist to dry
(2.5Y4/3)

Silty Clay - CL
Grayish-brown, slightly plastic to plastic, very moist, 10-20% silt, medium 
stiff to stiff.
(10YR5/1)

Sandy Clayey Gravel - GP
Grayish-brown fine gravel, trace cobbles, 20% fine sand, very moist.
Gravelly Clay - CL
Brown, 25% gravels, medium to coarse, 5% small cobbles, very slightly 
moist, grayish-brown, 20% fine to coarse gravel, slightly plastic, soft.

Clay - CH
Grayish-brown, plastic, soft to medium stiff, very moist. Fat clay.
(10YR5/1)

 No Samples 

5/18/06
Sonic

95
91

J. Ruth

7 7/8
2.0

2924.33
2926.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0
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2884.0

2883.0
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2881.0

2880.0

2879.0

2878.0

2877.0

2876.0
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2874.0
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2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

Sandy Gravel and Cobbles - GW
Grayish-brown, fine to coarse gravels, 25% sand fine to coarse grained, 
clayey in part, 10% silt, wet
(10YR5/1)
No Recovery
Drilled through loose, very fine silty sands.

5/18/06
Sonic

95
91

J. Ruth

7 7/8
2.0

2924.33
2926.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY110B
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2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

Clayey Gravelly Sand - SC
Grayish-brown, fine to coarse-grained, poorly sorted, 15-20% fine to coarse 
gravels, 5% cobbles, 25% clay, wet.
(10YR5/2)

No recovery
No recovery - blew out sample bags with loose fine sand

Sand - SP
Grayish-brown, fine grained, well-sorted, 10% medium-grained, loose to very 
loose, wet.
(10YR5/2)

Clayey Sandy Gravel - GW
Multi-colored predominantly fine gravel, 40% fine to coarse sand, 10% clay, 
wet.

Clayey Silty Sand - SC
Grayish-brown, fine-grained, 10% medium to coarse-grained, moderately to 
well-sorted, 10% silt, 20% clay, 10% fine gravel, wet. Becoming cleaner with 
less clay from 88 to 89 feet.
(10YR5/2)

5/18/06
Sonic

95
91

J. Ruth

7 7/8
2.0

2924.33
2926.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY110B

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

Silty Gravelly Clay - CL
Light yellowish-brown, 5% fine to coarse gravel, 15% very fine sand and silt, 
stiff to very stiff, moist.
(2.5Y6/3)

End of Log

5/18/06
Sonic

95
91

J. Ruth

7 7/8
2.0

2924.33
2926.96

Monitoring well KRY110B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 76 to 86  feet bgs with 0.020-inch slot, PVC screen  with 
#3 sand placed as sand pack. A 5-foot PVC blank pipe sump was placed from 
86' to 91'. The sand pack was placed from 72 feet (4 feet above top of screen) 
to 91 feet bgs. Medium (<3/8") bentonite chips were placed above sand 
packfrom 62 to 72 feet. Portland cement-grout was placed from top of 
bentonite chip layer to near- surface. A six-inch above-ground steel  
monument casing was installed as a surface completion. 



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY111A

2934.4

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

Ground Surface
Clay/gravel - GC
Sandy loam to silty clay to gravel and clay

Gravel and clay - GC
 Silty clay with gravel and sand.

Gravel with silt, clay, sand - GC
Silty sand and gravel to sandy clay.

Gravel, sand, clay - GC
Clayey gravel to gravel to sand and clay.  12-14 feet have black petroleum 
stained gravels with sand and clay. Strong odor, floating product.

No Returns

 KRY111ASS001 
 KRY111ASS002 

 KRY111ASS003 

14/0
9/0
13/0

15/0

15/0

7/9

13/0
9/12
16/1

12/14

5-02-06
HSA

35
25

J. Faubion

7 7/8
2.0

2934.43
2936.61



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY111A

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

Sand - SP
Well sorted sands, saturated and stained.  Strong odor and stain throughout. 
Floating product throughout.

Sand - SP
Fine to medium grained sands.  Saturated, floating product.  Strong odor.

Sand - SP
Very fine grained sands.  Floating product, staining, strong odor.

End of Log

5-02-06
HSA

35
25

J. Faubion

7 7/8
2.0

2934.43
2936.61

Monitoring well KRY111A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC 
screen with #3 sand placed as sand pack. The sand pack was placed 
from 3 feet (2 feet above top of screen) to 35 feet bgs. Medium (<3/8") 
bentonite chips were placed above sand pack to approximately 1 foot 
bgs.  A six inch diameter protective casing was installed for the surface 
completion with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY111B

2934.6

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

Ground Surface
Silty Gravel - GC
Brown, fine to coarse sub-rounded gravel, 35% silt, trace clayey, trace fine 
grained sand, dry, trace small cobbles.

Gravelly Silty Clay - GC
Brown, 20% gravel, medium to coarse, 20% clay, low to moderate plasticity, 
slightly moist, trace small cobbles.

Silty Gravel - GM
Silty Gravel as above with 35% silt, fine to coarse gravel, 5% cobbles.

Gravelly Silt - GM
Brown, 25% gravels, medium to coarse, 5% small cobbles, very slightly 
moist.
Clay - CL
Silty clay, olive-green, 30% silt, very moist to wet.
Sand - SP
Light brown, fine-grained, well-sorted, slightly moist.
No Recovery
Encountered water at approximately 23 feet.

5/8/06
Sonic

138
138

J. Ruth

7 7/8
2.0

2934.64
2936.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY111B

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

Gravelly Clayey Silt - GC
Brown, dark gray to black at 29 feet, 10% fine to coarse gravels, moist.

Silty Gravel - GM
Fine to coarse, 5% small cobbles, formation grades between silty gravel and 
gravelly silt, 30-55% silt, 10% clay, 25-50% gravel, dry to slightly moist.

Silty gravel as above becoming sand from 35 to 36 feet, 20% fine-grained 
sand, slightly moist.

Silty Gravelly Sand - SW
Grayish-brown, fine to coarse-grained, sub-rounded, poorly sorted, 25-30% 
silt, trace clayey, 25% gravel, fine to coarse, wet.

Slight petroleum odor from 40 to 44 feet.

Increasing large gravel content(30%)  at 46 feet.

Sand - SP
Brown, fine to medium-grained, trace coarse-grained, moderately to well-
sorted, 10% silt, wet.

Silty Sandy Gravel - SW
Brown, multi-colored gravels, fine to soarse gravels, fine to coarse sand, 
30% silt, wet.

5/8/06
Sonic

138
138

J. Ruth

7 7/8
2.0

2934.64
2936.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY111B

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

Sand - SP
Brown to orange-brown, well-sorted, 5% medium to large gravel. wet.

Silty Sand - SM
Brown, fine to coarse-grained, poorly sorted, 10-15% coarse gravel, 5% 
cobbles.

Sand - SP
Brown to orange-brown, well-sorted, fine-grained, trace gravel, 5% silt.
Sand - SW
Brown to orange-brown, fine to coarse-grained, poorly sorted, 10% large 
gravels and cobbles, wet.
Gravelly Clayey Silt
Brown, 15-20% medium to coarse gravels, 5% cobbles, 15% clay, non-
plastic to slightly plastic, wet.

Sandy Silt - SM
Brown, loose, runny, sloppy, 35% very fine to fine-grained sand, trace small 
gravel.

5/8/06
Sonic

138
138

J. Ruth

7 7/8
2.0

2934.64
2936.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY111B

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

Sandy Silt - SM
Grayish-brownto brown, 10% fine to very fine-grained sand, 15% fine to 
coarse subrounded gravel, firm, very moist to wet.

No returns
Sloppy heaving sands and silts run out of core barrel.

Silty sand - SP/ML
Brown, very fine grained, 35-40% silt, loose, sloppy, runny, well-sorted.

Silty Sand - SM
Brown, very fine to fine-grained, well-sorted, not sloppy and loose like 
above, 25-30% silt, very moist to wet, semi-consolidated.

5/8/06
Sonic

138
138

J. Ruth

7 7/8
2.0

2934.64
2936.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY111B

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

Silty Sand - SM
As above, brown, very fine to fine-grained, semi-firm to sloppy, very sloppy 
and loose to 131 feet. Formation grades between a very silty sand and 
sandy silt, trace fine gravel.

Silty Clay - CL
Brown, trace maroon, trace green, 30% silt, 10% gravel, numerous 
inclusions of small to medium-sized gravel, moderately plastic, stiff.

End of Log

5/8/06
Sonic

138
138

J. Ruth

7 7/8
2.0

2934.64
2936.96

Monitoring well KRY111B was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 123 to 133 feet bgs with 0.020-inch slotted  PVC 
screen and a 2 foot sump (133-138' bgs)  with #3 sand placed as sand pack. 
The sand pack was placed from 119 feet (2 feet above top of screen) to 138 
feet bgs. Medium (<3/8") bentonite chips were placed above sand pack from 
114' to 119' and bentonite grout was placed to approximately 1 foot bgs.  An 
above-ground surface completion was installed in the cement at the 
surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY112A

2930.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

Ground Surface
Silty gravel - GM
Brown silty gravel and cobbles.
No Returns
 

Silty gravel - GM
Sitly gravel as above.
No Returns

Silty gravel - GM
Brown silty gravel and cobbles with sand and trace clay.
No Returns
 

Silty, sandy, gravel - GM
Brown sility sandy gravel with cobbles. No odor or staining.
No Returns

 KRY112ASS001 
1/3

1/1

1/5

3/14

5-03-06
HSA

35
29

J. Ruth

7 7/8
2.0

2929.97
2935.59



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY112A

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

Silty sand - SM
Brown, silty, sand.  Very fine grained.

Silty sand - SM
As above.

No Returns

Silty sand - SM
Brown, sility, sand, fine to medium grained.

No Returns

End of Log

1/1

2/8

1/1

5-03-06
HSA

35
29

J. Ruth

7 7/8
2.0

2929.97
2935.59

Monitoring well KRY112A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 9 to 29 feet bgs with 0.020-inch slotted  PVC screen and a 
0.5 foot sump from 29 to 29.5 feet, with #3 sand placed as sand pack. The sand 
pack was placed from 7 feet (2 feet above top of screen) to 29 feet bgs. Medium 
(<3/8") bentonite chips were placed above sand pack to approximately 1 foot bgs. 
A six inch diameter protective casing was installed for the surface completion 
with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY112B

2933.1
2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

Ground Surface
Sand Silt and Gravel - SW/SM
Brown, fine to medium sand, silt and gravel, gravel in fine to coarse, 
scattered cobbles, dry, no odors, no staining.

No recovery

Gravel and Sand - GW
Gravel and sand with some silt, loose, wet, no odors or staining.

Sand - SP
Brown, fine to medium-grained with trace gravel, gravel increasing with 
depth, loose and wet, no odors or staining.

Sand - SP
Brown, fine to medium-grained sand with trace to some silt, loose.

Sand - SW
Brown, fine to medium-grained sand with trace to some fine gravel. Some 
silt at 32.5 to 35 feet. Gravel content increases from 44 to 45 feet with fine to 
coarse gravel.

2.56/0.0

2.4/0.21

2.36/0.02

5/3/06
Sonic

125
125

R Laskowski

7 7/8
2.0

2933.09
2935.78



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

FI
D

/P
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY112B

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

Sand - SW
Brown, medium to coarse sand with trace scattered fine gravel, very loose. 
Gravel is fine to medium-grained.

Sand - SP
Brown, compact, medium to coarse sand with trace fine to coarse gravel.

Sand - SP
Brown, loose, medium- to coarse-grained sand, trace fine gravel, loose.

5/3/06
Sonic

125
125

R Laskowski

7 7/8
2.0

2933.09
2935.78



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY112B

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

SAND - SP
Brown, fine to medium-grained sand. Scattered layers that are silty sand, 
trace fine gravel.

Heaving sands

SAND, silty - SM
Brown, fine to medium sand and silt, trace fine gravel. Silt content varies 
from trace to abundant, moderately compact.

Sand - SP
Brown fine-grained sand with trace to some silt.

5/3/06
Sonic

125
125

R Laskowski

7 7/8
2.0

2933.09
2935.78



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY112B

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

2816.0

Sand and Silt - SP/SM
Brown, fine to medium sand and silt, silt content varies from some to 
abundant, moderately compact.
(103 - 104 ft. clay and gravel)

Gravel with Sand - GW
Brown gravel with some to abundant sand and silt, very loose.

5/3/06
Sonic

125
125

R Laskowski

7 7/8
2.0

2933.09
2935.78



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY112B

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

2786.0

CLAY with sand and silt - CL
Brown clay and silt with fine to medium grained gravel.

End of Log

5/3/06
Sonic

125
125

R Laskowski

7 7/8
2.0

2933.09
2935.78

Monitoring well KRY112B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 110 to 120 feet bgs with 0.020-inch slot, PVC screen  with #
3 sand placed as sand pack. A 5-foot PVC blank pipe sump was placed from 120' 
to 125'.The sand pack was placed from 106 feet (4 feet above top of screen) to 125 
feet bgs. Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs. Portland cement-grout was placed from top of 
bentonite chip layer to surface. A six-inch diameter above-ground well monument 
was inserted in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY113A

2938.2

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

Ground Surface
Gravel - GW
Gravel fill.
No Returns
 

Gravel - GW
Gravel fill with some surface staining. Varied colors.

No Returns

Sand - SW
Fine to medium grained sand with pebbles.  Well graded.

No Returns
Sand - SW
Sand as above.
No Returns

Sand - SW
Sand as above.
No Returns
Sand - SW
Gravelly sand as above.  Dry, loose.
No Returns

Sand - SW
Coarse sand with some pebbles.  Well graded.
No Returns
No returns from 18.5 - 20.0 feet.  No sampling from 20 feet to 37 feet.

 KRY113ASS001 

 Physical Sample 

 KRY113ASS002 

40/13.2

47.2/14.5

52/161

Ambient:
PID=0.16
FID=-1.2

5-23-06
HSA

37
37

D. Shaffer

7 7/8
2.0

2938.17
2940.77



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY113A

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

End of Log

5-23-06
HSA

37
37

D. Shaffer

7 7/8
2.0

2938.17
2940.77

Monitoring well KRY113A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 15 to 35 feet bgs with 0.020-inch slotted  
PVC screen and a 2 foot sump from 35 to 37 feet, with #3 sand placed 
as sand pack. The sand pack was placed from 13 feet (2 feet above top 
of screen) to 37 feet bgs. Medium (<3/8") bentonite chips were placed 
above sand pack to approximately 1 foot bgs.  A flushmount protective 
casing was installed for the surface completion with cement from the 
surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY113B

2938.1
2939.0

2938.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

Ground Surface
Sandy Gravels and Cobbles - GW
Muliti-cp;pred grave;s, light olive-brown sand, fine to coarse gravels, cobbles 
to 7 inches, 35% fine to medium sand, black from 2 to 3 feet, no odor, 
slightly moist.

Sandy Gravels and Cobbles - GP
As above, 45% fine to medium sand, moist.

No returns
Encountered water between 18 and 23 feet.

Clayey Sand - SC
Dark grayish-brown, very fine to fine grained, 30% clay, sticky, soft, wet.
(2.5Y4/2)

 No Samples 

5/21/06
Sonic

120
117

J Ruth

7 7/8
2.0

2938.07
2940.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

Clayey Sandy Gravel - GC
Multi-colored gravels, dark brown clay and sand, 15% clay, 30% fine sand, 
wet.
(2.5Y4/3)
Gravelly Sand - SW
Dark brown, fine to coarse-grained, poorly sorted, 20% fine to coarse gravel, 
trace cobbles, wet, very fine to fine-grained well-sorted sand at 37.5 to 38 
feet.
(2.5Y4/3)

Sand - SP
Brown, medium to coarse sand with trace scattered fine gravel, very loose. 
Gravel is fine to medium-grained.Light olive-brown, fine to medium grained, 
moderately to well-sorted, 15% fine gravel, loose, wet.
(2.5Y5/3)

Gravelly Sand - SW
Light olive-brown, fine to coarse-grained, 25% fine gravel, unconsolidated, 
wet.

Sand - SP
Light olive-brown, fine grained, well-sorted, 5% fine to coarse gravels, loose, 
wet.

Sandy Gravels - GW
Multi-colored and light olive-brown sand, fine to coarse gravels, 10-20% fine 
to coarse sand, wet, loose.

Sandy Gravels - GW
As above - 35% fine to coarse sand, loose, wet.

Sand - SP
Light olive-brown, fine to medium-grained, moderately to well-sorted, 15% 
fine to coarse gravels, loose, unconsolidated, wet.

5/21/06
Sonic

120
117

J Ruth

7 7/8
2.0

2938.07
2940.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY113B

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

Sandy Clayey Gravels - GW
Multi-colored gravels, light olive-brown sand and clay, fine to medium sized 
gravels, trace coarse, 30% fien sand, 10% clay, mostly loose, wet.

Sandy Gravel - GW
As above - much cleaner, no clay, well-washed, fine to medium-grained 
gravel, 3% coarse gravel, 10-15% fine sand, loose, unconsolidated, 
permeable.

No returns
Drilling in sandy fine gravel.

Sandy Gravel - GW
Multi-colored light olive-brown sand, fine gravel, 20% fine to coarse sand, 
loose, wet.

Sandy Gravel - GW
As above - fine to coarse gravel, 5% cobbles from 93 to 95, intermittently 
slightly clayey, 25% fine to coarse sand, wet.

5/21/06
Sonic

120
117

J Ruth

7 7/8
2.0

2938.07
2940.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

FI
D

/P
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY113B

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

Sand - SP
Light olive-brown, fine-graiend, well-sorted, loose, wet.

Sandy Gravel - GW
Multi-colored light olive-brown, fine to coarse gravel, 20% fine sand, wet.
Gravelly Sand - SP
Light olive-brown, very fine to fine grained, 10% silt, trace clay, 15% fine to 
coarse gravel.

Sandy Silty Gravel - GW
Multi-colored gravels, light olive-brown sand, fine to coarse gravels, trace 
cobbles, 30% fine to very fine sand, 10% silt, trace clayey, wet.

Clayey Silt - ML
Light olive-brown, 35% clay, 10% fine to medium sized gravel, non-plastic, 
medium stiff to very stiff, very moist to moist.

Silty Clay - CL
Light olive-brown, 40% silt, 15% fine gravel, non-plastic, medium stiff to very 
stiff, moist to slightly moist.

5/21/06
Sonic

120
117

J Ruth

7 7/8
2.0

2938.07
2940.96



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY113B

2820.0

2819.0

2818.0

2817.0

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

End of Log

5/21/06
Sonic

120
117

J Ruth

7 7/8
2.0

2938.07
2940.96

Monitoring well KRY113B was completed using 2-inch ID, schedule 40 
PVC casing screened from 102 to 112 feet bgs with 0.020-inch slot, PVC 
screen  with #3 sand placed as sand pack. A 5-foot PVC blank pipe sump 
was placed from 112' to 117'.The sand pack was placed from 98 feet (4 
feet above top of screen) to 120 feet bgs. Medium (<3/8") bentonite chips 
were placed above sand pack to approximately 1 foot bgs. Portland 
cement-grout was placed from top of bentonite chip layer to surface. A 
six-inch diameter above-ground well monument was inserted in cement 
at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2928.0

2927.0
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2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

Ground Surface
Silt with gravel - ML
Light brown to dark brown silt with fine to medium grained gravel and minor 
sand.
No Returns
 

Silt - ML
Brown silt with sand and gravel.
No Returns
Grinding on gravels, no recovery.

Sand - SW
Trae amount of sand and gravel.  Spoon had petroleum odor.  
No Returns
 

 No Samples 

45/3

47/5

5-18-06
HSA

29
29

R. Laskowski

7 7/8
2.0

2931.65
2934.65



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY114A

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

Sand - SP
Brown fine to medium grained sand with trace gravel.  Staining, sheen.

No Returns

Sand - SP
Brown fine to medium grained sand.

No Returns

End of Log

45/70

74/30

5-18-06
HSA

29
29

R. Laskowski

7 7/8
2.0

2931.65
2934.65

Monitoring well KRY114A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 7 to 27 feet bgs with 0.020-inch slotted  
PVC screen and a 2 foot sump from 27 to 29 feet, with #3 sand placed 
as sand pack. The sand pack was placed from 5 feet (2 feet above top 
of screen) to 29 feet bgs. Medium (<3/8") bentonite chips were placed 
above sand pack to approximately 1 foot bgs.  A six inch diameter 
protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY114B

2931.7

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

Ground Surface
Silt - ML
Dark brown silt with minor clay.
(10R3/1)
Sand - SP
Brown, medium to coarse win fine to medium gravel, gravel is angular to 
semi-rounded with trace cobbles.
(7YR7/4)
Sand - SP
Brown, medium-coarse sand with fine- to medium-grained gravel, grades to 
medium sand with fine gravel, trace to some cobbles.

Sand - SP
Brown, medium to coarse-grained with fine to medium gravel; large cobble 
at 12 feet blocks returns from 12 to 15 feet. At 12 ft.,few gravel frags with 
moisture, light odor.

No Returns

Sandy Gravel - SP
Brown, damp - as above with more cobbles.

Sand - SP
As above - stronger odor.

Sand with gravel - SP
Brown, very moist, fine to medium sand with gravel as above, strong odor.

Sand with Gravel - SP
As above - wet at 22.5; strong petro odor, gravel is fine to coarse. Driller 
indicates water at 24 feet.

Sand - SP
Medium to coarse-grained, wet.

KRY114BSS001

 KRY114BSB001 

PID=1.6

PID=4.0

PID=0.5

4/18-19/06
Sonic

122
122

R. Laskowski

7 7/8
2.0

2931.65
2934.65



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY114B

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

Gravel with sand - GP
Brown, fine to medium gravel with coarse sand, no odor, wet.

Gravel with Sand - GP
As above, minor odor.

Gravel with Sand - GP
Fine to coarse gravel with coarse sand, wet, no odor.

Sand with Gravel - SP
Brown, wet, sand with gravel and some silt, changes at 42 feet to medium to 
coarse sand with fine to medium gravel, no odors.

Sand and Gravel - SW
Brown sand and gravel with minor silt and clay.
(7YR7/4)

Sand with Gravel - SW
Brow, fine to coarse sand with fine to medium gravel and trace to some silt.

Sand with Gravel - SW
Fine to coarse sand with fine gravel and some to moderate silt, very wet, 
grades to rounded coarse gravel with sand at 52 feet.

Sand with Gravel - SW
Brown, fine to coarse sand and gravel with some silt.

4/18-19/06
Sonic

122
122

R. Laskowski

7 7/8
2.0

2931.65
2934.65



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY114B

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

Sandy Gravel - GW
As above - grades to silty sand with fine gravel and trace to some clay at 59 
feet.

Silt with sand, gravels and clay - SC
Brown clayey silt with some to abundant sand and fine to medium gravel and 
trace coarse gravel.

Clayey Silt - SM
Brown, clayey silt as above, grades to silty sand and gravel with trace clay.

Silt, Sand, and Gravel - SM
Brown silt, sand, and gravel with trace clay.

Slight increase in clay content at 67.5 feet.

Silt and Clay - ML
Brown with trace to some gravel and sand.

Sand - SP
Brown, medium to coarse-grained with some fine gravel, grades to coarse 
sand and fine gravel, grades sand and fine to coarse gravel with trace to 
some silt
Gravel with Sand - GP
Fine to coarse rounded gravel with trace sand and silt.

Gravel with Sand - GP
Fine to coarse gravel with medium-grained sand, trace silt, scattered 
cobbles.

Sand - SP
Brown, mediun to coarse-grained sand and gravel with trace to some silt.

Sand - SP
As above - some silt.

Gravel with Sand - GM
Fine to coarse gravel with trace to some sand and silt.

4/18-19/06
Sonic

122
122

R. Laskowski

7 7/8
2.0

2931.65
2934.65



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY114B

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

2816.0

2815.0

Silt, Sand, and Gravel - SM
Brown silt sand and gravel, wet and loose, difficult recovery.

Sand and Silt - SM
Brown sand and silt, sand is fine to medium-grained, trace fine gravel, 
bottom 0.5 feet has abundant gravel.

Silt, sand and Gravel - SM
Brown gravelly silt with some sand and trace to some clay. Gravel ranges 
from fine to coarse.

Silt, sand, and Gravel
Brown silt and gravel with some sand, trace clay; becoming more compact 
and competent.

Clayey silt and Gravel
Brown silt, clay, and gravel with some sand.

Clayey Silt and Gravel
As above with frags of weathered rock, scattered small cobbles.

4/18-19/06
Sonic

122
122

R. Laskowski

7 7/8
2.0

2931.65
2934.65



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY114B

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

2786.0

2785.0

Silt, Clay, and Gravel - ML/CL
Very tightly compacted silt clay and gravel with frags of decomposed rock, 
slightly moist.

Silt, Clay, and Gravel - ML/CL
As above.

End of Log

4/18-19/06
Sonic

122
122

R. Laskowski

7 7/8
2.0

2931.65
2934.65

Monitoring well KRY114B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 108 to 118 feet bgs with 0.020-inch slot, PVC screen  with #
3 sand placed as sand pack. A 5-foot PVC blank pipe sump was placed from 118' 
to 122'.The sand pack was placed from 107.5 feet (0.5 feet above top of screen) to 
122 feet bgs. Medium (<3/8") bentonite chips were placed from the top of the sand 
pack to 102.5 feet. Portland cement-grout was placed from top of bentonite chip 
layer to surface. A six-inch diameter above-ground well monument was inserted 
in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY115A

2933.9

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

Ground Surface
Clayey sand - SC to GC
Brown clayey sand and gravel.
No Returns
 

Clayey silt - ML
Brown clayey silt with trace fine sand.
No Returns

Silt - ML
Brown clayey silt.  Slightly moist.

Silty gravel - GM
Brown silty gravel.  Trace fine sand.
No Returns

 No Samples 

5-4-06
HSA

35
32.5

J. Ruth

7 7/8
2.0

2933.91
2936.78



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY115A

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

Silty sand - SM
Brown silty sand with minor gravel.  Wet at 19 feet.

Sand - SP
Brown fine to medium grained sand with trace sility and gravel.

Sand - SP
Gravelly sand with trace silt.

Sand - SP
As above
No Returns

Sand - SP
Sand as above.
No Returns

End of Log

5-4-06
HSA

35
32.5

J. Ruth

7 7/8
2.0

2933.91
2936.78

Monitoring well KRY115A was completed using 2-inch ID, schedule 40 PVC casing, screened 
from 12 to 32 feet bgs with 0.020-inch slotted  PVC screen and a 0.5 foot sump from 32 to 32.5 
feet, with #3 sand placed as sand pack. The sand pack was placed from 10 feet (2 feet above top 
of screen) to 32.5 feet bgs. Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs.  A six inch diameter protective casing was installed for the surface 
completion with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY115B

2933.8
2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

Ground Surface
Silt with Gravel - ML
Silt, brown, 10% pebbles, sl. damp., slightly stiff.
(5YR3/4)

Silt with Gravel - GM
Silt with fine sand, light brown, 50% pebbles, loose, dry.
(5YR5/2)

Gravel with Silt - GM
Light brown, gravels up to 1.5 inches, loose, dry.

Gravel with Silt - GM
As above with fine sand.

Gravel with SIlt - GM
Concretion or boulder at 10 feet, loose, dry, pebbles are sub-angular to sub-
rounded.

Gravels with Clay - GC
Light yellowish-brown, moderately stiff, sl. damp.
(10YR5/4)
No Recovery
Gravel with Sand - GP
Light yellowish-brown, sub-rounded gravels up to 6 inches, well-graded 
sands and gravels, loose, damp.

Gravel with Clay - GC
Light yellowish-brown, 50% gravel, moderately stiff, wet. Grades to gravels 
below distinctly.

 KRY115BSS001 

-19/-0.12

4-26-05
Sonic

122.5
122

D. Shaffer/R. Laskowski

7 7/8
2.0

2933.85
2936.68



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY115B
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2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

Gravel with Sand - GW
Little to no fines, no clay, light yellowish-brown, loose, wet, gravels are 
rounded to sub-rounded, varied colors, pebbles are rounded.

No Returns

Sand with Gravel - SW
Brown, fine to medium-grained sand and fine to medium gravel with trace to 
some silt, very loose.

Sand with Gravel - SW
Brown, fine to medium-grained sand and silt and gravel, slightly more dense 
than material above.

Sand with Gravel - SW
Brown medium-grained gravel with silt and sand, very loose.

Gravel with Sand - GW
Brown gravel with fine to coarse sand, very loose.

Sand - SW
Brown fine to coarse-grained sand.

4-26-05
Sonic

122.5
122

D. Shaffer/R. Laskowski

7 7/8
2.0

2933.85
2936.68



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

FI
D

/P
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY115B

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

Gravel with Sand - GW
Fine to medium gravel with some coarse sand.

Silt and Sand - ML
Brown silt, sand, and fine to medium gravel. Trace to some clay.

Sand with Gravel - SW
Brown, fine to medium sand, grading to coarse sand and fine gravel.

Sand with Gravel - SW
Brown sand and fine to medium gravel, some silt.

Sand with Gravel - SW
Brown, fine to coarse sand, siltand gravel. Gravel is fine to coarse. Scattered 
cobbles.

No returns

Sand with Gravel - SM
Brown medium to coarse sand and fine to medium gravel, trace silt, loose.

Sand with Gravel - SW
Brown medium to coarse sand with fine to coarse gravel, loose.

4-26-05
Sonic

122.5
122

D. Shaffer/R. Laskowski

7 7/8
2.0

2933.85
2936.68



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY115B

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

Gravel with Sand - GW/GM
Fine to coarse gravel and sand with trace to come silt.

Sand with Gravel - SW
Brown, fine to medium-grained sand with fine to coarse gravel, rounded to 
angular.

Silt, sand and Gravel - SM/SP
Brown to fine sand with silt, grading to fine to medium sand.

Gravel with Silt - GM
Brown gravel with fine to coarse sand, some silt, some scattered cobbles.

Sand with silt - SW/SM
Brown, fine to coarse sand, silt and fine to coarse gravel.

Gravel with Sand - GW
Brown, fine to medium gravel with coarse sand.

Gravel with Sand - GW
Brown fine to coarse gravel with sand to fine gravels and sand, trace silt.

Gravel with Sand - GP
As above becoming fine to medium sand at 117.3 feet.

4-26-05
Sonic

122.5
122

D. Shaffer/R. Laskowski

7 7/8
2.0

2933.85
2936.68



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY115B

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0
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2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

Clayey Silt - CL
Brown, dense, clayey silt with some fine to medium gravel and trace sand.

End of Log

4-26-05
Sonic

122.5
122

D. Shaffer/R. Laskowski

7 7/8
2.0

2933.85
2936.68

Monitoring well KRY115B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 107 to 117 feet bgs with 0.020-inch slot, PVC screen  with #
3 sand placed as sand pack. A 5-foot PVC blank pipe sump was placed from 117' 
to 122'.The sand pack was placed from 103 feet (4 feet above top of screen) to 122 
feet bgs. Medium (<3/8") bentonite chips were placed from the top of the sand 
pack to 100 feet. Portland cement-grout was placed from top of bentonite chip 
layer to surface. A six-inch diameter above-ground well monument was inserted 
in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY116A

2929.3

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

Ground Surface
Silt
Brown silt with very fine grained sand.
No Returns
 

Silty sand - SM
Brown silty sand.  Slighty moist.

No returns.

Silty sand - SM
Light brown silty sand. Soft, moist.

Silty sand - SM to SP
Sand as above, very fine.  

Silty sand - SM
As above.

 KRY116ASS001 

 KRY116ASB001 

5-5-06
HSA

30
29

J. Ruth

7 7/8
2.0

2929.33
2931.53



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY116A

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

Silty sand - SM
As above

No Returns

Silty sand - SM
As above.

No Returns

End of Log

5-5-06
HSA

30
29

J. Ruth

7 7/8
2.0

2929.33
2931.53

Monitoring well KRY116A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 7 to 27 feet bgs with 0.020-inch slotted  PVC screen and a 
2 foot sump from 27 to 29 feet, with #3 sand placed as sand pack. The sand pack 
was placed from 5 feet (2 feet above top of screen) to 29 feet bgs. Medium (<3/8") 
bentonite chips were placed above sand pack to approximately 1 foot bgs.  A six 
inch diameter protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY116B

2933.8
2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

Ground Surface
Sand - SP
Brown, fine grained, silty, 10-25% silt, well-sorted. loose, slightly moist 
grading to sandy silt from 5 to 6 feet.
(7.5YR5/4)

Sandy Silt - ML
Brown, very moist, 30% very fine grained sand.
(7.5YR5/4)

Silty Sand - SP
Brown, very fine- to fine-grained, well-sorted, 15% silt, very moist.
(7.5YR5/4)
Sandy Silt - ML
As above.

Silty Sand - SP
Brown, very fine to fine-grained, 10% silt, well-sorted, very moist, wet at 19 
feet.
(7.5YR5/4)

Sandy Silt - SP
As above.
(7.5YR5/4)

Silty Sand - SM
Brown, very fine to fine-grained, well-sorted, 40% silt, very moist to wet.
(7.5YR5/4)

 No Samples 

5/11/06
Sonic

118
110.5

J. Ruth

7 7/8
2.0

2929.32
2931.97



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY116B

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

Sandy Silt - ML
As above, brown, 35% very fine-grained sand, semi-firm.

Silty Sand - SM
As above, brown, very fine to fine-grained, well-sorted, semi-firm to loose, 
25% silt, very damp to wet.

Sandy Silt - ML
Brown, 30-40% very fine-grained sand, very moist, trace coarse gravel at 58 
feet.
(7.5YR5/4)

5/11/06
Sonic

118
110.5

J. Ruth

7 7/8
2.0

2929.32
2931.97



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY116B

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

Silty Sand - SM
Brown, very fine-grained, well-sorted, 30% silt, loose, runny, wet.
(7.5YR5/4)

Silty Clayey Gravel - GM
Brown matrix, moslty fine gravel, trace coarse gravel, 30% silt, 15% clay, 
15% fine sand, becoming 45% clay at 105 feet.
(7.5YR6/6)

Sandy Silt - ML
Brown, 35% very fine grained sand, clayey in part, very moist.

Silty Sand - SM
Brown, fine-grained, 10% silt, moist to wet.
(7.5YR5/4)
Sandy Silt - ML
Brown, 15% ver fine-grained sand, 10% clay, firm, well consolidated, very 
moist.

5/11/06
Sonic

118
110.5

J. Ruth

7 7/8
2.0

2929.32
2931.97



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY116B

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

Sandy Silty Gravels and Cobbles - GW
Variable colored gravels, fine to coarse gravels, sub-rounded, 10% cobbles 
to 4 inches, 25% sand, fine to coarse-grained, 20% silt, clayey in part, very 
damp to wet.
(7.5YR4/4)

Silty Sand - SM
Brown, fine-grained, well-sorted, 35% silt, loose, runny, sloppy.
(7.5YR5/4)

Gravelly Clay - CL
Tan, sticky, moderately plastic, 25% fine to coarse gravel.
(7.5YR6/6)

Gravelly Clay - CL
Gravelly Clay, rust orange-brown, 5-15% fine gravels, very stiff, hard, slightly 
moist to moist, becoming maroon red and purple mottled at 116 feet.
(7.5YR5/8)

5/11/06
Sonic

118
110.5

J. Ruth

7 7/8
2.0

2929.32
2931.97



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY116B

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

End of Log

5/11/06
Sonic

118
110.5

J. Ruth

7 7/8
2.0

2929.32
2931.97

Monitoring well KRY116B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 95.5 to 105.5 feet bgs with 0.020-inch slot, PVC screen  with 
#3 sand placed as sand pack. A 5-foot PVC blank pipe sump was placed from 
105.5' to 110.5'.The sand pack was placed from 91 feet (4 feet above top of 
screen) to 110.5 feet bgs. Medium (<3/8") bentonite chips were placed from the 
top of the sand pack to 87 feet. Portland cement-grout was placed from top of 
bentonite chip layer to surface. A six-inch diameter above-ground well monument 
was inserted in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY117A

2926.1

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

Ground Surface
No Returns

Clay - CL
 Gray-green clay with local lenses of medium grained subangular snads.
Sand - SP
Well sorted medium grained sand.
No Returns

Sand - SP
Medijm grained well sorted sand. No staining.  No odor.

 No Samples 

171/27

14/66

5-20-06
HSA

25
25

J. Faubion

7 7/8
2.0

2926.08
2929.25



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY117A

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

Sand - SP
Medium grained well sorted sand.

End of Log

5-20-06
HSA

25
25

J. Faubion

7 7/8
2.0

2926.08
2929.25

Monitoring well KRY117A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen  
with #3 sand placed as sand pack. The sand pack was placed from 3 feet (2 
feet above top of screen) to 25 feet bgs. Medium (<3/8") bentonite chips 
were placed above sand pack to approximately 1 foot bgs.  A six inch 
diameter protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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Lithologic Description
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2924.7

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

Ground Surface
Gravelly Silt - ML
Light brownish gray (2.5y6/2) gravelly silt intermixed with very dark grayish 
brown sand(10yr3/2).  Damp, loose.
No Returns
 

No Returns

Gravelly Silt - ML
Poor recovery from 9-14 feet.  Gravelly silt with some clay and minor 
medium to coarse sand.
No Returns

Sandy Clay - CL
Brown sand clay.  Coarse sand and trace gravel.  Wet, slightly plastic.
Clay - CH
Brown (10yr5/3, dense, fat clay.  Wet, very plastic.
No Returns

 No Samples 

6-01-06
HSA

28
26

J. Allewalt

7 7/8
2.0

2924.67
2924.44



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2903.0
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2900.0

2899.0

2898.0

2897.0
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2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

Sandy Clay - CL
Sandy clay and clay.  Very plastic.

Sandy Gravel - GW
Brown (10yr5/3) sandy gravel.  Fine to coarse gravel.  Wet, loose.
Sandy Gravel - GW
Light olive brown (2.5y5/3) sandy gravel.  Fine gravels with some coarse 
gravel.  Wet, loose.

Sandy Clay - CL
Sandy clay as above.
End of Log

6-01-06
HSA

28
26

J. Allewalt

7 7/8
2.0

2924.67
2924.44

Monitoring well KRY118A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 6 to 26 feet bgs with 0.020-inch slotted  PVC screen and a 
2 foot sump from 26 to 28 feet, with #3 sand placed as sand pack. The sand pack 
was placed from 4 feet (2 feet above top of screen) to 28 feet bgs. Medium (<3/8") 
bentonite chips were placed above sand pack to approximately 1 foot bgs.  A 
flush mount protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2896.0

2895.0

Ground Surface
Silt with Clay - ML
Light to dark brown silt with clay, no odors or staining.
(10YR3/2)
Sand Gravel and Silt - GM
Light brown sand and gravel and silt, no odors or staining.
(10YR7/2)

Clay - CL
Brown plastic clay with some silt, moist to wer, no odors or staining.
(10YR6/2)

Clayey Gravel - GW
Brown, silty and clayey gravel with variable sand, so odors or staining.
(10YR7/2)

Clay - CL
Brown clay with silt.
(10YR6/2)
Sandy Clayey Gravel - GW
Brown, silty sandy clayey gravel with some thin beds of clay.
(10YR7/2)

4/5

7/3

11/9

23/7

17/12

Ambient:
PID=0
FID=3.5

6/01/06
Sonic

115
110

R. Laskowski

7 7/8
2.0

2924.50
2924.21



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY118B

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

Clay - CL
Brown, plastic clay, 3" layer of gravel at 36 feet.
(10YR6/2)

Silty Gravel - GW
Brown silty gravel to gravelly silt with variable sand.
(10YR5/4)

Clay - CL
Brown, tightly packed, silty with fine-grained gravel.
(10YR6/2)

No Recovery

6/01/06
Sonic

115
110

R. Laskowski

7 7/8
2.0

2924.50
2924.21



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY118B

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

Silty Sandy Gravel - GW
Brown, silty, sandy.
(10YR5/4)

Sand - SP
Brown, medium- to coarse-grained.
Clay - CL
Brown, tightly packed clay, with silt and gravel.
(10YR5/4)
Gravel - GW
Brown, silty and sandy.
(10YR5/4)
Sand - SP
Brown, coarse-grained.
(10YR7/3)
Gravels - GP
Brown, silty, sandy; 77-78 feet mostly rounded gravel.
(10YR5/4)

Gravel - GP
As above, silty, sandy gravel.

6/01/06
Sonic

115
110

R. Laskowski

7 7/8
2.0

2924.50
2924.21



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY118B

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

Gravel with Clay and Silt - CL
Dense, compact.

Gravel with Silt - GP
Silty gravel.

Silt with Gravel - ML
Brown gravelly silt.

Clay with Silt - CL
Brown, dense, compact silty clay with some gravel.

Clay with Silt - CL
As above. Driller indicates drilling much harder.

End of Log

6/01/06
Sonic

115
110

R. Laskowski

7 7/8
2.0

2924.50
2924.21

Monitoring well KRY118B was completed using 2-inch ID, schedule 40 PVC casing 
screened from 95 to 105 feet bgs with 0.020-inch slot, PVC screen  with #3 sand 
placed as sand pack. A 5-foot PVC blank pipe sump was placed from 110' to 
115'.The sand pack was placed from 91 feet (4 feet above top of screen) to 115 feet 
bgs. Medium (<3/8") bentonite chips were placed from the top of the sand pack to 87 
feet. Portland cement-grout was placed from the top of bentonite chip layer to the 
surface. A 10-inch diameter flush-mount well box was inserted in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY119A

2926.4

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

Ground Surface
No Samples
Drilling through gravels/sand/silt.  Clay at collar.

Clay - CL
Cohisive homogeneous clays.  No stain or odor.  Moist at 10 feet.

Clay - CL
Clays as above with sharp transition to well sorted medium grained sands.
Sand - SP
Well sorted medium grained sands with cosrase gravel and sand from 16.0-
16.2.

12/58

48/127

120/152

4/19-06
HSA

25
25

J. Faubion

7 7/8
2.0

2926.45
2929.69



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY119A

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

Sand - SP
Well sorted medium to fine grained sands. Fining downward.

No Returns

End of Log

0/12

4/19-06
HSA

25
25

J. Faubion

7 7/8
2.0

2926.45
2929.69

Monitoring well KRY119A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen with #
3 sand placed as sand pack. The sand pack was placed from 3 feet (2 feet above 
top of screen) to 25 feet bgs. Medium (<3/8") bentonite chips were placed above 
sand pack to approximately 1 foot bgs.  A six inch diameter protective casing was 
installed for the surface completion with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121A

2934.3

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

Ground Surface
Clay and silt - CL
Brown clay and silt with trace coarse gravel.  Slightly plastic.  Moist, 
moderately dense. 
No Returns

Clay and silt - CL
Clays as above.
No Returns

Clay and silt - CL
Brown clay and silt with 4 inch fine to medium sand lense at 11.5 feet.  
Slightly plastic to plastic toward 15 feet.  Moist, dense with moderate 
cemetation.  Trace to little gravel.  
No Returns

Clay and silt - CL
Brown clay and silt as above.  Trace organic material at 19 feet.  Few coarse 
gravels.  Moist, slightly plastic.  Water at 19 feet.
No Returns

 No Samples 

12/58

48/127

120/152

5/04-06
HSA

34
32

J. Allewalt

7 7/8
2.0

2934.25
2937.39



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121A

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

Sandy Gravel - GW
Gray-brown sand gravel with distinct petroleum odor and staining.  Wet.
No Returns

Sandy Gravel - GW
Gravelly sand to sandy gravel.  Gray with multi-colored coarse sands.  
Petroleum odor.
No Recovery

End of Log

0/12

5/04-06
HSA

34
32

J. Allewalt

7 7/8
2.0

2934.25
2937.39

Monitoring well KRY121A was completed using 2-inch ID, schedule 40 PVC casing, 
screened from 12 to 32 feet bgs with 0.020-inch slotted  PVC screen with #3 sand 
placed as sand pack. The sand pack was placed from 10 feet (2 feet above top of 
screen) to 32 feet bgs. Medium (<3/8") bentonite chips were placed above sand 
pack to approximately 1 foot bgs.  A six inch diameter protective casing was 
installed for the surface completion with cement from the surface to 1 foot bgs.  
Native material from 32-34 feet from borehole collapse.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121B

2934.0
2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

Ground Surface
Clay -CL
Brown, moist, with somw silt, no odors or staining, trace scattered fine 
gravel, silt content varies - abundant near surface and decreases with depth.
2.5YR5/2

No Returns

Clay - CL
Brown, trace silt, moist, soft, very plastic.

coarse, orunded gravel layer at 14 to 15 feet.

No returns from 15 to 20 feet.

Scattered zones of clay wiht fine to medium-grained rounded gravel. 
Material is wet at 25 feet.

Gravels and Cobbles with Sand - GW
Fine to coarse gravel and cobbles with trace to some sand, strong petroleum 
odor.

KRY121CSS001

 KRY121CSB001 

 KRY121CSB002 

-0.27 (PID)

-0.11(PID)

9/5

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121B

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

Gravel with Sand - GW
Gray to brown gravel and sand, strong odor, some staining, gravel is fine to 
coarse, some cobbles and coarse sand. 

Gravel - GP
Brown gravel as above, sand is trace to some, odor decresing, no staining.

Gravel with Sand - GP
Gravel with sand and cobbles, still has petroleum odor.

Gravel with Sand - GP
As above, less odor.

Gravel with Sand - GP
Brown sand and gravel with cobbles, no odor.

No Recovery

3/-6

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121B

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

Gravel with Sand - GP
Trace silt and trace to some cobbles.

Gravel with Sand - GP
As above with increased silt.

Gravel with Sand - GP
As above changing to a brown silty clay and clayey silt and gravel at 79 feet. 
Scattered cobbles and trace to some sand.

Silty Clay and Gravel - CL
Brown silty clay and gravel, scattered cobbles.

Silty Clay with Gravel - CL
As above, grading to a sandy gravel with some stiff and scattered cobbles.

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121B

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

Gravel with Sand - GW
Brown sandy gravel with some silt and scattered cobbles.

Gravel with Clay and Silt - CL
As above with a few scattered layers with increasing silt and clay content. 
Good recovery.

Gravel with Silt and Sand - GW
Brown sandy, silty gravel, increased sand content from above, scattered 
cobbles.

Sand - SP
Brown, loose, soft, fine-medium-grained.
(7.5YR5/4)
Sand - SP
As above with trace gravel grading to a fine-grained sand with silt.
(10YR4/3)

Sand - SP
Brown, fine to medium-grained sand becoming coarser with depth.
(2.5Y4/3)

Sand - SP
Brown, medium to coarse sand with trace to some gravel, gravel is fine to 
medium-grained.

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121B

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

Gravel with Sand - GW
Brwon sandy gravel with trace silt.
(2YR6/6)

Gravel with Sand - GW
As above.
Silty Clay -ML
Brown silty clay with abindant coarse rounded gravel and some small 
cobbles, loose at top becoming tighter from 129 - 130. Also have speckled 
reddish-purple zones similar to tightly packed silty clay gravel at KRY114B 
(at 120'). 
Driller will drill to 131' to set outer casing and then bentonite the bottom 3 to 
4 feet before putting down smaller diameter casing.

Clayey Silt - CL
Clayey silt with abundant fine to medium-grained gravel, hard, dense.

Clayey Silt - CL
As above. Zones of sample appear to have mottling and oxidation.

Clayey Silt - CL
As above. Also have 2 to 3-inch zones that are less compact, softer and 
more moist (152').

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2772.0
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2765.0
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2763.0

2762.0
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2760.0

2759.0

2758.0

2757.0

Clayey Silt - CL
As above, dark brown to light brown to reddish clay and silt with fine to 
coarse scattered gravel. Some zones are slightly damp while others are dry. 
Gravel is generally rounded but can be angular and fractured.

Clayey Silt - CL
As above.

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

FI
D

/P
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY121B
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2747.0
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2731.0

2730.0

2729.0

2728.0

2727.0

Clayey Silt - CL
As above. Some mottling and clay weathered, hard, dry.

Clayey Silt - CL
As above, slightly damp.
(Drilled through lost bit - able to retrieve OK)

Clayey Silt - CL
As above - varied colors in matrix.
(10YR6/6)

Clayey Silt - CL
As above, drier than above.

Clayey Silt - CL
As above, slightly damp matrix has weathered gravels.

Clayey Silt - CL
As above. Clay with pebbles - some up to 1.5 inches.

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121B

2726.0
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2718.0
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2716.0

2715.0

2714.0

2713.0

2712.0

2711.0

2710.0

2709.0

2708.0

2707.0

2706.0

2705.0

2704.0

2703.0

2702.0

2701.0

2700.0

2699.0

2698.0

2697.0

Clayey Silt - CL
As above, more weathered gravels.

Clayey Silt - CL
Clay with mottled coloring of pebbles and weathered pebbles, sl. damp
(10YR5/4)
Clayey Silt - CL
Clay, sandy, blueish grades back to varied colors at 214.5 ft. hard, dry.

Clayey Sand - CL
Dense, clayey sand, weathered pebble gravel, varied colors, dry.

Clayey Sand - CL
As above, becoming denser, harder, and larger weathered rounded gravels 
to 2 inches.
(10YR3/4)
Clayey Sand - CL
As above, becoming denser, differential weathering of rounded gravels, 
varied colors, matrix is medium to fine sand, dry.

No Returns

Clayey Sand - CL
Sand with rounded gravels/cobbles up to 3.5 inches, becoming loose at 
226.5, brown, dry.
(10YR5/4)
Clayey Sand - CL
Brown, medium-grained, slightly clayey, pebble gravel to cobbles, becomes 
denser at 229.5'.

Clayey Sand - CL
As above, slightly more clay than above, rounded pebbles to 1-inch, sl. 
dense, sl. damp.

Clayey Sand - CL
As above, mottled gray and light brown to orange, 10% rounded pebbles, 
less dense than above, sl. damp.

Clayey Sand - CL
Yellowish-brown, medium to fine-grained, sl. dense, sl. damp. Grades to 
purplish sand below, up 1.5-inch gravel.
(10YR4/5)

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY121B
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2678.0
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2672.0
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2667.0

Clayey Sand - CL
Light brownish-gray, fine-grained, very dense
(5YR6/1)
Clayey Sand - CL
Yellowish-brown, fine-grained, dense, dry.
(10YR4/5)
Clayey Sand - CL
Medium- to fine- grained, yellowish-brown to brownish-gray, sl. clayey, 
pebbles up to 1-inch(20%), loose, dry.
Clayey Sand - CL
As above, dense.
End of Log

4/20-21/06
Sonic

244
129

R. Laskowski/D. Shaffer

7 7/8
4.0

2934.02
2937.35

Monitoring well KRY121B was completed using 4-inch ID, schedule 40 PVC casing 
screened from 119 to 129 feet bgs with 0.020-inch slot PVC screen and #3 sand 
placed as sand pack. A 5-foot PVC blank pipe sump was placed from 129' to 
134'.The sand pack was placed from 117 feet (2 feet above top of screen) to 132 feet 
bgs. Medium (<3/8") bentonite chips were placed from the top of the sand pack 
to112 feet. Portland cement-grout was placed from the top of bentonite chip layer to 
near surface. A 10-inch diameter, above-ground well monument surface completion 
was inserted in cement at surface. The borehole was drilled to a total depth of 244 
feet bgs.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY122A

2930.5
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2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

Ground Surface
Gravelly sand - SW
Dark grayish brown gravelly sand.  Some silt.  Fine to medium sand, sub-
rounded gravel.  Damp, moist, loose.
No Returns

Gravelly Silt - OL
Dark grayish, gravelly, silt.  Slight plasticity, damp.  Gravels are fine to 
coarse grained.
No Returns

Sand - SP
Very fine to fine sand, damp, loose.  No evidence of contamination.

Sand - SP
Well sorted sand as above.  Water at 14 feet.

No Returns

 No Samples No Readings

5/31-06
HSA

29
27

J. Allewalt

7 7/8
2.0

2930.48
2930.07



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2891.0

Silty Sandy - SM
Light, olive brown, silty/clayey, sand.  Sightly plastic.  Wet.  2.5YR 5/4.

Sand - SP
Well sorted sand.

Sand - SP
Sand as above.

No Recovery

End of Log

5/31-06
HSA

29
27

J. Allewalt

7 7/8
2.0

2930.48
2930.07

Monitoring well KRY122A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 7 to 27 feet bgs with 0.020-inch slotted  PVC screen with #
3 sand placed as sand pack. The sand pack was placed from 5 feet (2 feet above 
top of screen) to 27 feet bgs. Medium (<3/8") bentonite chips were placed above 
sand pack to approximately 1 foot bgs.  A six inch diameter flushmount 
protective casing was installed for the surface completion with cement from the 
surface to 1 foot bgs.  Native material filled the borehole from 27 to 29 feet bgs.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2929.0
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2910.0
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2908.0

2907.0
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2903.0

2902.0

2901.0

Ground Surface
Sand with Gravel - SP
Gravelly sand, very dark grayish-brown, fine to medium grained, 35% fine to 
coarse gravel, 6-inch dark to black clayey silt at 3 feet, dry to slightly moist.
(10YR3/2)

Gravel with Sand - GW
Sandy Gravel, multi-colored, dark grayish-brown snad, fine to coarse 
gravels, 15% cobbles, 35% fine sand, dry to slightly moist.
Gravel with sand and silt - GM
Gravelly, cobbly sand, olive-brown, very fine to fine-grained, well-sorted, 
15% fine to coarse gravel, 15% small cobbels, dry to slightly moist.

Sand - SP
Olive-brown, fine-grained, well-sorted, loose, trace fine gravel, very slightly 
moist.
(2.5Y5/4)

Sand - SP
Light olive-brown, very fine-grained, well-sorted, 10% silt, soft moist, wet at 
23 feet.

Sand - SP
Similar to above, slightly coarser, olive-brown, fine-grained, well-sorted, 
damp to wet, trace silt.

 No Samples 

5/25/06
Sonic

98
98

J. Ruth

7 7/8
2.0

2930.48
2929.80



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

FI
D

/P
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY122B

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

Sand - SP
Olive-brown, very fine- to fine-grained, very loose and sloppy.

Sand - SP
As above. Olive brown, very fine to fine-grained, well-sorted, wet.
(2.5Y4/3)

Sand - SP
As above, firmer, not as loose, silty in part, damp to wet, not as wet and 
sloppy as above.

Sand - SP
Brown, silty, fine- to medium-grained sand with some gravel.

5/25/06
Sonic

98
98

J. Ruth

7 7/8
2.0

2930.48
2929.80



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY122B

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

Sand - SP
Brown, silty, fine to medium sand with some gravel and scattered cobbles.

SAND with gravel - SW
Brown sandy gravel, gravel is fine-grained.
Sand with Gravel - SW
Brown medium sand with scattered fine gravel.

Gravel - GW
Fine to coarse rounded gravel.
Sand with Gravel - SW
Brown medium sand with abundant fine to medium-grained gravel.

Gravel with Sand - GW
fine to coarse gravel with some to abundant sand.

Sand Gravel to Gravelly Sand - GW/SW
Brown sandy gravel to gravelly sand, very loose

5/25/06
Sonic

98
98

J. Ruth

7 7/8
2.0

2930.48
2929.80



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY122B

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

Clay with SIlt - CL
Light brown, with scattered medium to fine grael, very tightly packed, dense, 
hard - confining unit.

End of Log

5/25/06
Sonic

98
98

J. Ruth

7 7/8
2.0

2930.48
2929.80

Monitoring well KRY122B was completed using 2-inch ID, schedule 40 
PVC casing screened from 83 to 93 feet bgs with 0.020-inch slot, PVC 
screen  with #3 sand placed as sand pack. A 5-foot PVC blank pipe sump 
was placed from 93' to 98'.The sand pack was placed from 79 feet (4 feet 
above top of screen) to 98 feet bgs. Medium (<3/8") bentonite chips were 
placed above sand pack to 75 bgs. Portland cement-grout was placed 
from top of bentonite chip layer to near surface. A ten-inch diameter 
flush-mount well box was inserted in cement at the surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY123A

2928.9

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

Ground Surface
Gravel - GW
Gravel fill
No Returns

Gravels - GW
Coarse gravels with sand and silt.  No staining or odors.
No Returns

Gravels and Sand - GW/SP
Gravels and sand as above.  No staining or odor.  Wet at 9.5 feet.

No Returns

Clay - CL/CH
Gray green, cohisive clay.  Trace odor, no staining.  pick up trace of fine 
sands with depth.

 KRY123SS0001 

 KRY123SB001 

 KRY123SB002 

12/58

48/127

120/152

4/21-06
HSA

25
25

J. Faubion

7 7/8
2.0

2925.78
2928.93



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY123A

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

No Returns

Sand - SP
Very fine grained sand.

No Returns

End of Log

0/12

4/21-06
HSA

25
25

J. Faubion

7 7/8
2.0

2925.78
2928.93

Monitoring well KRY123A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC 
screen with #3 sand placed as sand pack. The sand pack was placed from 
3 feet (2 feet above top of screen) to 25 feet bgs. Medium (<3/8") bentonite 
chips were placed above sand pack to approximately 1 foot bgs.  A six 
inch diameter protective casing was installed for the surface completion 
with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY123A

2929.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

Ground Surface
Gravel - GW
Gravel fill
No Returns

Gravels - GW
Coarse gravels with sand and silt.  No staining or odors.
No Returns

Gravels and Sand - GW/SP
Gravels and sand as above.  No staining or odor.  Wet at 9.5 feet.

No Returns

Clay - CL/CH
Gray green, cohisive clay.  Trace odor, no staining.  pick up trace of fine 
sands with depth.

 KRY123ASS001 

 KRY123ASB001 

 KRY123ASB002 

0/0

0/0

8/0

4/21-06
HSA

25
25

J. Faubion

7 7/8
2.0

2925.78
2928.93



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY123A

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

No Returns

Sand - SP
Very fine grained sand.

No Returns

End of Log

0/0

4/21-06
HSA

25
25

J. Faubion

7 7/8
2.0

2925.78
2928.93

Monitoring well KRY123A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC 
screen with #3 sand placed as sand pack. The sand pack was placed from 
3 feet (2 feet above top of screen) to 25 feet bgs. Medium (<3/8") bentonite 
chips were placed above sand pack to approximately 1 foot bgs.  A six 
inch diameter protective casing was installed for the surface completion 
with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125A

2935.1

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

Ground Surface
No Returns

SAND - SM to SC
Sand with silty, clayey, loamy soil.  No staining, no odors.  

No Returns

Gravel - GP
Coarse, limited recovery, no stain or odoe, sub-rounded to sub-angular

No Returns

CLAY - CL
Gray/green, cohesive, wet but not saturated, no stain or odor
(10YR5/1)

No returns

CLAY - CL
As above; trace of very fine-grained sand (19' - 20'), no stain or odor.
(10YR5/1)

 KRY125ASS001 

4/0

1/0

13/0

21/0

4-26-06
HSA

25
25

J. Faubion

7 7/8
2.0

2935.07
2934.75



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125A

2914.0

2913.0
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2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

CLAY with sand - CL/SP
Gray/green cohesive clay with thin (1") lenses of medium-grained, 
subangular silica sand.
No returns

End of Log

4-26-06
HSA

25
25

J. Faubion

7 7/8
2.0

2935.07
2934.75

Monitoring well KRY125A was completed using 2-inch ID, schedule 40 PVC 
casing screened from 5 to 25 feet bgs with 0.020-inch slot,  PVC screen  with #3 
sand placed as sand pack. The sand pack was placed from 3 feet (2 feet above 
top of screen) to 25 feet bgs. Medium (<3/8") bentonite chips were placed above 
sand pack to approximately 1 foot bgs. Portland cement-grout placed from top of 
bentonite chip layer to surface. Ten-inch diameter well box inserted in cement at 
surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125A

2935.1

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

Ground Surface
No Returns

SAND - SM to SC
Sand with silty, clayey, loamy soil.  No staining, no odors.  

No Returns

Gravel - GP
Coarse, limited recovery, no stain or odoe, sub-rounded to sub-angular

No Returns

CLAY - CL
Gray/green, cohesive, wet but not saturated, no stain or odor
(10YR5/1)

No returns

CLAY - CL
As above; trace of very fine-grained sand (19' - 20'), no stain or odor.
(10YR5/1)
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1/0

13/0

21/0

4-26-06
HSA
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J. Faubion

7 7/8
2.0

2935.07
2934.75



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125A

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

CLAY with sand - CL/SP
Gray/green cohesive clay with thin (1") lenses of medium-grained, 
subangular silica sand.
No returns

End of Log

4-26-06
HSA

25
25

J. Faubion

7 7/8
2.0

2935.07
2934.75

Monitoring well KRY125A was completed using 2-inch ID, schedule 40 
PVC casing screened from 5 to 25 feet bgs with 0.020-inch slot,  PVC 
screen  with #3 sand placed as sand pack. The sand pack was placed 
from 3 feet (2 feet above top of screen) to 25 feet bgs. Medium (<3/8") 
bentonite chips were placed above sand pack to approximately 1 foot 
bgs. Portland cement-grout placed from top of bentonite chip layer to 
surface. Ten-inch diameter well box inserted in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125B

2934.9

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

Ground Surface
No Recovery

Silt and Clay - ML
Brown, damp, silt and clay, some root material.
(10YR5/3)
Sand with Gravel - SM
Light brown, sand and gravel with some silt.
(10YR6/4)
Silt - ML
Dark brown silt.
(10YR6/4)
No Recovery
Silt - ML
Dark brown silt changing to sand and gravel at 11 feet.
Sand and Gravel with Silt - SM
Olive-brown, very fine- to fine-grained, very loose and sloppy.

No Recovery

Silty Gravel - GW/ML
Silty gravel to gravelly silt, wet.

Silt with Clay - ML/CL
Brown, wet, compact clayey silt to silty clay with trace to some fine sand and 
scattered thin fine sand layers.
(10YR5/3)

 No Samples 

0.58 (PID)

2.56 (PID)

13 (PID)

5/31/06
Sonic

137
126

R. Laskowski

7 7/8
2.0

2934.90
2934.40



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125B

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

Sand - SP
Brown fine sand.
(10YR5/3)

Clayey Silt - ML
Brown clayey silt.
(10YR5/2)
Clayey Silt to Silty Clay - ML/CL
Brown clayey silt to silty clay, thin layers of gravelly silt.

Sand with Silt - SM
Brown fine sand with some silt.
(10YR5/3)

Clayey Silt to Silty Clay - ML/CL
Brown to grayish-brown clayey silt to silty clay, some fine sand.

Clay - CL
.Light brown, very dense, plastic.
(10YR6/3)

Gravel with Sand - GW
Brown sandy gravel.

9 (PID)

5/31/06
Sonic

137
126

R. Laskowski

7 7/8
2.0

2934.90
2934.40



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125B

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

Sand - SP
Brown, loose, fine to medium-grained sand.
(10YR5/3)

Gravel with Sand - GW
Brown sandy gravel.
(10YR5/3)

Sand - SP
Brown fine to medium-grained.
(10YR5/3)

Sand - SP
Greenish, medium- to coarse-grained sand grading to fine to medium sand, 
trace scattered fine to medium gravel throughout, very loose.

5/31/06
Sonic

137
126

R. Laskowski

7 7/8
2.0

2934.90
2934.40



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125B

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

2816.0

2815.0

Gravel with Sand - GW
Brown sandy gravel, medium- to coarse-grained sand, fine to coarse gravel, 
very loose.
(10YR5/4)

Sand with Gravel -SW
Brown gravelly sand.
(10YR5/3)

Gravel with Sand - GW
Brown sandy gravel, med to coarse sand, fine to medium gravel.
(10YR5/4)

Sand - SP
Brown, medium-grained.
(10YR5/3)
Gravel with Sand - GW
Brown sandy gravel, fine to coarse gravels and cobbles.

5/31/06
Sonic

137
126

R. Laskowski

7 7/8
2.0

2934.90
2934.40



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY125B

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

2786.0

2785.0

Sand - SP
Brown, medium to coarse-grained.
(10YR5/4)

Gravel with Sand - GW
Brown sandy gravel, trace to some silt.
(10YR5/3)

Clayey Silt - CL
Brown clayey silt with fine to medium gravel, compact, dense.
(2.5YR5/3)

End of Log

5/31/06
Sonic

137
126

R. Laskowski

7 7/8
2.0

2934.90
2934.40

Monitoring well KRY125B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 116 to 126 feet bgs with 0.020-inch slot, PVC screen  
with #3 sand placed as sand pack. The sand pack was placed from 112 feet 
(4 feet above top of screen) to 127 feet bgs. Medium (<3/8") bentonite chips 
were placed above sand pack to 107 bgs. Portland cement-grout was 
placed from top of bentonite chip layer to near surface. A ten-inch diameter 
flush-mount well box was inserted in cement at the surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY126A

2924.2
2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

Ground Surface
Sandy Silt -ML
Sandy silt with some fine gravel.  Dry, loose.
No Recovery

Gravelly Sandy - SW
Olive brown, gravelly, sand.  Fine to coarse gravel.  Sands are fine to 
coarse.  Dry, loose.
Gravelly Sand - SW
As above.
No Recovery

Gravelly Sandy - SW
Medium to coarse sand and fine to coarse gravel.  Water at 8.5 feet.  Last 4 
inches in shoe is fat clay.
No Recovery

Clay - CH
Extremely thick, dense, fat, clay.  Wet, very plastic.  Olive brown.  2.5YR 5/3.

 KRY126ASS001 

 KRY126ASB001 

 KRY126ASB002 

No Readings

5-25-06
HSA

27
27

J. Allewalt

7 7/8
2.0

2924.20
2927.54



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY126A

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

Gravelly Sand - SW
Medium to coarse sand and fine gravels.  Loose, wet.  2.5YR 5/3.
No Recovery

Gravelly Sand - SW
As above.
No Recovery

End of Log

5-25-06
HSA

27
27

J. Allewalt

7 7/8
2.0

2924.20
2927.54

Monitoring well KRY126A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen 
with #3 sand placed as sand pack.  The well sump was cased from 25 to 27 
feet bgs.  The sand pack was placed from 3 feet (2 feet above top of screen) 
to 27 feet bgs. Medium (<3/8") bentonite chips were placed above sand pack 
to approximately 1 foot bgs.  A six inch diameter protective casing was 
installed for the surface completion with cement from the surface to 1 foot 
bgs. 



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY127A

2920.3

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

Ground Surface
No Description
No Recovery

Gravelly Sandy - SW
Olive brown, gravelly, sand.  Fine to coarse gravel.  Sands are fine to 
coarse.  Slightly damp, loose.  Some cobbles.
No Recovery

Sandy Gravel - GW
Olive brown, sandy gravel.  2.5YR 5/4.  Sands are medium to coarse.  
Gravels are medium to coarse.  Wet, loose.  No odor or sign of 
contamination.
Minimal Recovery
What is recovered is sandy gravel.

Gravelly Sandy - SW
Gravelly, sandy.  Wet, loose.  Less coarse gravel than previous SW 
sections.
No Recovery

 KRY127ASS001 

 KRY127ASB001 

 KRY127ASB002 

No Readings

5-31-06
HSA

27
27

J. Allewalt

7 7/8
2.0

2920.35
2923.05



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY127A

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

Gravelly Sand - SW
Gravelly sand as above.  No odors or signs of contamination.
No Recovery

Gravelly Sand - SW
As above.
No Recovery

End of Log

5-31-06
HSA

27
27

J. Allewalt

7 7/8
2.0

2920.35
2923.05

Monitoring well KRY127A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC 
screen with #3 sand placed as sand pack.  The well sump was cased from 
25 to 27 feet bgs.  The sand pack was placed from 3 feet (2 feet above top 
of screen) to 27 feet bgs. Medium (<3/8") bentonite chips were placed 
above sand pack to approximately 1 foot bgs.  A six inch diameter 
protective casing was installed for the surface completion with cement 
from the surface to 1 foot bgs. 



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY128A

2928.3

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

Ground Surface
Gravel fill - GW
Asphalt surface seal over sandy gravel.
No Recovery

Sandy Gravel - GW
Brown, sandy, gravel.  10% silt, 30 % fine to coarse sand, trace cobbles.
No Recovery

Sandy Gravel - GW
Multicolored sandy, gravel.  5% cobbles.  Wet, loose.  Water at 12.6 feet.

No Recovery

 No Samples No Readings

5-5-06
HSA

29
27

J. Allewalt

7 7/8
2.0

2928.25
2928.07



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

Gravelly Sandy - SW
Multicolored gravelly, sand to sandy, gravelly.

No Recovery

End of Log

5-5-06
HSA

29
27

J. Allewalt

7 7/8
2.0

2928.25
2928.07

Monitoring well KRY128A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen 
with #3 sand placed as sand pack.  The well sump was cased from 25 to 27 
feet bgs.  The sand pack was placed from 3 feet (2 feet above top of 
screen) to 27 feet bgs. Medium (<3/8") bentonite chips were placed above 
sand pack to approximately 1 foot bgs.  A six inch diameter protective 
casing was installed for the surface completion with cement from the 
surface to 1 foot bgs.  Native backfill filled borehole from 27 to 29 feet.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

Ground Surface
Sand and Gravel - SP
Gravelly sand, olive-brown, fine-grained, 10% silt, 35% gravel, dry, gravel 
fine to coarse.
(2.5Y4/3)

Silty Clay - CL
Dark greenish gray to black(Gley 4/1), 40% silt, trace gravel, moist.

Sand with Gravel - SP
Gravelly sand as above, 10% cobbles.

No Returns

Clay with Silt - CL
Dark olive-brown (2.5Y3/3), soft, slightly plastic, moist.
Sand with Gravel - GM
Gravelly sand as above, light olive-brown, fine to very fine-grained, 10% silt, 
35% fine to coarse gravel, very moist at 15 feet, 10% cobbles.

No Returns
Driller states that water is about 20'; drilling in loose gravelly sands.

 No Samples 

5/23/06
Sonic

160
160

J. Ruth

7 7/8
2.0

2928.34
2928.05



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2895.0
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2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

Sand with Gravel - SP
Fine to medium-grained, olive-brown, moderately to well-sorted, 15% fine to 
coarse gravel, very loose, wet.

Clayey Silt to Silty Clay - ML/CL
Brown clayey silt to silty clay, thin layers of gravelly silt.

Gravel with Sand - GW
Multi-colored gravel, fine to coarse, 15% fine to coarse poorly sorted sand, 
loose, wet.

Sand - SP
Light olive-brown (2.5Y5/4), fine to medium-grained, moderately to well-
sorted, 10% silt, wet.
Clayey Silt - ML
Light olive-brown, 20% clay, soft, very moist.
Sand - SP
Light olive-brown, fine-grained, very silty in part, well-sorted, soft, trace 
coarse gravel, wet.

No Returns

Gravel with Sand - GW
Multi-colored gravels, olive-brown sand, fine to coarse gravels, 25% fine 
sand, 5% silt, loose, wet.

No Returns

5/23/06
Sonic

160
160

J. Ruth

7 7/8
2.0

2928.34
2928.05



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY128B
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2853.0

2852.0
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2842.0

2841.0

2840.0

2839.0

Clayey Silt with Cobbles - GC
Light olive-brown (2.5Y5/4), 30% clay, 5% cobbles, wet.

Gravel with Sand - GW
Sandy 
Gravel, multi-colored gravels, light olive-brown sand, fine to coarse gravel, 
20-30% fine sand, 10% silt, trace clayey, wet, 10% cobbles

Sand - SP
Multi-colored, light olive-brown, medium to coarse-grained, moderately to 
well-sorted, 10% fine-grained, unconsolidated, wet. 

Gravel with Sand - GW
Multi-colored, light olive-brown sand, fine to coarse gravel, 20% fine sand, 
becoming clayey and silty from 86 to 88 feet, wet, 5% cobbles.

Gravel with Sand - GW
Sandy gravel as above, 35% very fine to fine sand, 10% silt, wet.

5/23/06
Sonic

160
160

J. Ruth

7 7/8
2.0

2928.34
2928.05



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

Sand - SP
Brown, gravelly, medium to coarse sand, very loose.
(10YR5/3)Light olive-brown (2.5Y5/4), fine to medium-grained, well-sorted, 
loose, sloppy.
Gravel with Sand - GW
Sandy gravel as above, fine to coarse gravels, 25% fine sand, 10% silt, 
slightly clayey from 107 - 108, wet, 10% cobbles up to 4 inches.

Sand with Gravel - SP
Light olive-brown, very fine to fine-grained, 10-25% silt, slightly clayey, 25% 
fine to coarse gravel; 6-inch gravelly silt seam at 109 feet.

Gravel with Sand - GW
Multi-colored gravels, light olive-brown sand, fine to coarse gravel, 10% 
cobbles, 35% fine sand and silt, clayey in part, wet.

5/23/06
Sonic

160
160

J. Ruth

7 7/8
2.0

2928.34
2928.05



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY128B
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2801.0
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2799.0
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2792.0

2791.0

2790.0
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2781.0

2780.0

2779.0

Clayey Silt - ML
CLayey silt, light olive-brown, 15% clay, gravelly, moist.
Gravel with Sand - GW
Sandy gravel as above, slightly clayey, 15% silt, 30 very fine to fine sand, 
wet.

Sand with Gravel
Light olive-brown (2.5Y5/4), fine grained, 10% medium-grained, well-sorted, 
35% fine to coarse gravels, 10% cobbles.

5/23/06
Sonic

160
160

J. Ruth

7 7/8
2.0

2928.34
2928.05



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2756.0

2755.0

2754.0

2753.0

2752.0

2751.0

2750.0

2749.0

Sand - SP
Olive-brown (2.5Y4/3), very fine to fine-grained, well-sorted, 10% silt, trace 
cobbles, wet, trace coarse gravel.

Sand - SP
Sand as above, very clayey 25%, silt and clay, wet.

Clayey Silt - ML
Light olive-brown (2.5Y5/4), mottled, yellowish-red (5YR5/4) and red 
(10R4/8), 15% clay, 10% small gravel, dry, non-plastic, medium stiff to very 
stiff.
End of Log

5/23/06
Sonic

160
160

J. Ruth

7 7/8
2.0

2928.34
2928.05

Monitoring well KRY128B was completed using 2-inch ID, schedule 40 
PVC casing screened from 145 to155 feet bgs with 0.020-inch slot, PVC 
screen with #3 sand placed as sand pack. The sand pack was placed 
from 141 feet (4 feet above top of screen) to 160 feet bgs. Bentonite chips 
(3/8-inch minus) were placed from the top of the sand pack to 137 feet. 
Portland cement-grout was tremied from top of bentonite chips to near 
surface. A ten-inch diameter flush-mount well box was inserted in 
cement at the surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2932.2

2931.0
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2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

Ground Surface
Soil
Soil and grass.
No Recovery

Sandy Gravel - GM
Olive brown, sandy, gravel.  Fine to medium grained sand.  Gravels are fine 
to coarse.  Damp, loose.
No Recovery

Sandy Gravel - GM
Sandy gravel as above.
No Recovery

Silty Sand - SM
Brown, fine sand with some silt and clay.  Slight plasiticity, wet.  Water at 16 
feet.

No Recovery

 KRY129ASB001 

41/2.07

47/6.4

35.1/5.4

50.5/6.5

52.1/18.8

5-24-06
HSA

31
31

J. Allewalt

7 7/8
2.0

2932.23
2931.84



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

Silty Sand - SM
Olive brown, sility, sand.  2.5YR 4/3. Very fine sand, some silt.  Nonplastic 
and wet.

No Recovery

Sandy Silt - ML
Dark gray, sandy, silt.  2.5YR3/1. Slightly plastic, wet.  Small clay fraction.

No Recovery

Sandy Silt - ML
Silt as above.

End of Log

5-24-06
HSA

31
31

J. Allewalt

7 7/8
2.0

2932.23
2931.84

Monitoring well KRY129A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 9 to 29 feet bgs with 0.020-inch slotted  PVC screen 
with #3 sand placed as sand pack.  The well sump was cased from 29 to 31 
feet bgs.  The sand pack was placed from 7 feet (2 feet above top of 
screen) to 31 feet bgs. Medium (<3/8") bentonite chips were placed above 
sand pack to approximately 1 foot bgs.  A six inch diameter flushmount 
protective casing was installed for the surface completion with cement 
from the surface to 1 foot bgs.  Native material backfilled borehole from 31 
to 31.5 feet.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY129B

2931.5

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

Ground Surface
Sand with Gravel - GM
Grayish-brown (2.5Y5/2), very fine to fine-grained, 25% fine to coarse gravel, 
5% cobbles, dry to slightly moist, becoming moist at 14 feet.

Sand with Gravel - GM/SM
Grayish-brown gravelly sand as above becoming silty, 15% silt, very moist, 
wet at about 18 feet, trace clay.

Sand with Silt - SM
Olive-brown (2.5Y4/3), very fine-grained, well-sorted, 20% silt, 5% cobbles 
and coarse gravel, very moist to wet.

Clayey Silt - ML
Dark Gray (2.5Y4/1), 15% clay, 10% very fine sand, soft, cohesive, low 
permeability, wet.

Clayey Silt - ML
As above, dark gray, increasing clay (25%), soft to medium stiff.

 No Samples 

6/5/06
Sonic

142
142

J. Ruth

7 7/8
2.0

2931.47
2931.10



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY129B

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

Silty Clay - CL
Dark gray, medium-stiff, slightly plastic to plastic, very moist to wet, 30% silt.

Clayey Silt - ML
Clayey silt as above, dark gray, medium stiff.

Silty Clay - CL
Silty clay as above, dark gray, medium stiff, low plasticity, moist to very 
moist.

Clayey Silt - ML
Gray (2.5Y5/1), 20% clay, soft.

Clayey Silt - ML
Clayey silt as above, medium stiff, very moist to wet, intermittent thin 
stringers of very fine-grained sand, 25-30% clay.

6/5/06
Sonic

142
142

J. Ruth

7 7/8
2.0

2931.47
2931.10



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY129B

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

Sand with Silt - SM
Gray, very fine to fine-grained, 35% silt,well-sorted, 15% clay, soft, moist.
Clayey Silt - ML
Gray, 25-30% clay, 15% very fine-grained sand, soft, wet.

Silty Clay - CL
Gray (2.5Y5/1), 15-20% silt, slightly plastic to plastic, moderately stiff, moist 
to very moist.

Color change to light olive-brown at 116 feet (2.5Y5/3); 6-inch sand and 
gravel seam at 116 feet.

6/5/06
Sonic

142
142

J. Ruth

7 7/8
2.0

2931.47
2931.10



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY129B

2841.0

2840.0

2839.0

2838.0

2837.0

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

2816.0

2815.0

2814.0

2813.0

2812.0

6/5/06
Sonic

142
142

J. Ruth

7 7/8
2.0

2931.47
2931.10



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY129B

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

2786.0

2785.0

2784.0

2783.0

2782.0

Sand - SP
Sand, olive-brown (2.5Y4/3), fien to medium-grained, moderately to well-
sorted, trace fine to coarse gravel, thin clay seam at 121 feet, 10% coarse 
gravel at 126 feet, wet.

Sand - SP
Olive-brownm very fine to fine-grained, 10% silt, 10% clay, 10% gravels and 
cobbles, clayey silt at 129.5 - 130 feet, wet.

Sand - SP
Sand as above, 15-20% fine to coarse gravels.

Clayey Silt - ML
Clayey silt, brown (10YR5/3), yellowish-brown (10YR5/6), and red (10R4/4) 
at 141-142 ft., 10% coarse gravels and cobbles, 15-20% clay, stiff, moist; dry 
at 141-142.

End of Log

6/5/06
Sonic

142
142

J. Ruth

7 7/8
2.0

2931.47
2931.10

Monitoring well KRY129B was completed using 2-inch ID, schedule 40 
PVC casing screened from 127 to137 feet bgs with 0.020-inch slot, 
PVC screen with #3 sand placed as sand pack. The sand pack was 
placed from 122 feet (5 feet above top of screen) to 140 feet bgs. A 5-
foot sump was placed from 137 to 142 feet. Bentonite chips (3/8-inch 
minus) were placed from the top of the sand pack to 118 feet. Portland 
cement-grout was tremied from top of bentonite chips to near surface. 
A ten-inch diameter flush-mount well box was inserted in cement at 
the surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130A

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

Ground Surface

Silt and surface soil
No Recovery
Difficult drilling. Drilling through boulders/gravels most likely.

No Recovery
Softer drilling but no recovery.

Clay - CL
Pale yellowish-brown, clay.  No pebbles, high plasticity, moderately dense. 
10YR6/2.

 No Samples 

0/0

0/0

4-27-06
HSA

31
31

D. Shaffer

7 7/8
2.0

2927.02
2926.68



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130A

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

Clay - CL
Clay, silty, as above.  Wet at 24 feet.

Clay - CL
Clay as above.  Bottom of drive is softer.

Sand - SP
Medium to coarse varied colored sand.
No Recovery

Sand - SP
Sand as above.  Few pebbles.
No Recovery

0/0

0/0

0/0

4-27-06
HSA

31
31

D. Shaffer

7 7/8
2.0

2927.02
2926.68



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130A

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

Sand - SP
Yellowish brown, medium grained sand. Loose, wet.
Gravel - SW
Gravel with sand.  

End of Log

4-27-06
HSA

31
31

D. Shaffer

7 7/8
2.0

2927.02
2926.68

Monitoring well KRY130A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 25 to 45 feet bgs with 0.020-inch slotted  
PVC screen with #3 sand placed as sand pack.    The sand pack was 
placed from 23 feet (2 feet above top of screen) to 45 feet bgs. Medium 
(<3/8") bentonite chips were placed above sand pack to approximately 
1 foot bgs.  A six inch diameter flushmount protective casing was 
installed for the surface completion with cement from the surface to 1 
foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130B

2927.2

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

Ground Surface
No Recovery
Large cobbles and gravel fill at surface

Cobble Gravel and Sand
Large cobbles in rounded alluvial gravel, brown silt (10%), interstitial matrix 
(10YR5/3)
Sand with Gravel
Tan to light brown, sub-rounded silica sand (80%) and unsorted, sub-
rounded medium gravel
No Recovery

Sand with Silt - SM
Tan to buff, sub-rounded silica sand and mixed gravels, 5-7% silt (10YR5/4)

Gravel with Silt - GM
Saturated silty gravels and silt, no stain or odors/sheen (10YR5/3)

Clayey Silt - CL/ML
Medium-brown clayey silt, trace very fine-grained sand. (10YR5/2)

Clayey Silt - CL/ML
As above, trace (1-2%) very fine-grained, sub-angular silica sands 
(10YR5/3)
Clayey Silt - CL/ML
As above

Clay with Fine Sand
Cohesive clay with 3-5% ver fine-grained subangular silica sand intercelated 
as thin stringers along relict bedding planes (10YR5/2)

 No Samples 

0.0/6.6

0.0/3.5

6/2-4/06
Sonic

169
169

J. Faubion

7 7/8
2.0

2927.19
2926.85



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130B

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

No Recovery
(hydraulic breakdown)

Silty Clay - ML/CL
Tan to dark brown silty clay with intercalated thin stringers, very fine-grained 
subangular silica sands on relict surfaces

Silty Clay - ML/CL
Tan to brown silty clay; clay is saturated, cohesive. Sands dropping out after 
42 feet, thin, intercalated stringers dispersing to interstitial, fining downward 
to 48 feet (10YR5/2)

Silty Clays - ML/SM
Silty clays, sands picking up, coarsening (10YR5/2)

Sand - SP
Fine-grained, sturated, well-sorted, clean sub-angular silica sand, compact.
(10YR5/3)

Clay - CH
Transition to clay, tan cohesive, plastic, no sands or silts, homogeneous in 
color

6/2-4/06
Sonic

169
169

J. Faubion

7 7/8
2.0

2927.19
2926.85



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130B

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

2839.0

2838.0

Gravel with sand - GW
At 64 feet- sharp transition from clay/silt to insorted sand and medium gravel 
(10YR5/3)

Sand - SP
thick lens of fine to medium-grained sub-angular silica sand (10YR5/3)

No Recovery

Gravel with Sand - GW
Transition to sandy gravels as in 64 to 75 feet. Homogeneous, unsorted, 
coarse, sub-rounded to sub-angular, medium gravels in coarse to medium-
grained sub-angular sand matrix (10YR5/2)

Gravel with Sand - GP
Mixed sand and gravel transition to gravel with sand, sand percentages 
increasing to 70% at 94 feet (10YR5/3)

6/2-4/06
Sonic

169
169

J. Faubion

7 7/8
2.0

2927.19
2926.85



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130B

2836.0

2835.0

2834.0

2833.0

2832.0

2831.0

2830.0

2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

2819.0

2818.0

2817.0

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

Gravelly Sand - SW
Gravelly sands, gravels are medium, sub-angular to sub-rounded, loose 
mixed with sand, trace of layering. (10YR5/2)

Gravel with Sand - GW
Sandy gravels and coarse sub-angular, silica sands 50% sand, saturated. 
loose, no fines (10YR5/3)

Sand with Gravel - SW
Gravelly sand, wet, unsorted, gravels are homogeneous, up to 1" diameter; 
subangular, coarse to medium-grained sands (10YR5/4)

6/2-4/06
Sonic

169
169

J. Faubion

7 7/8
2.0

2927.19
2926.85



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130B

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

2786.0

2785.0

2784.0

2783.0

2782.0

2781.0

2780.0

2779.0

2778.0

Sand - SP
Well sorted, tan to brown, medium-grained silica sand (10YR5/2).

Gravel with Sand - GW
Light brown sandy gravelss and medium to coarse, sub-angular to sub-
rounded silica sand, loose (10YR5/3)

Clay - CL
Weathered clay zone as hardpan in sandy gravel.

Gravel with Sand - GW
Sandy gravel, sub-angular to sub-rounded gravels throughout layer. 
(10YR5/3)

6/2-4/06
Sonic

169
169

J. Faubion

7 7/8
2.0

2927.19
2926.85



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY130B

2776.0

2775.0

2774.0

2773.0

2772.0

2771.0

2770.0

2769.0

2768.0

2767.0

2766.0

2765.0

2764.0

2763.0

2762.0

2761.0

2760.0

2759.0

2758.0

2757.0

2756.0

2755.0

2754.0

2753.0

2752.0

2751.0

2750.0

2749.0

2748.0

Clay with Silt and Gravel - CL
Contact with hardpan clay/gravel; confining unit.

End of Log

6/2-4/06
Sonic

169
169

J. Faubion

7 7/8
2.0

2927.19
2926.85

Monitoring well KRY130B was completed using 2-inch ID, schedule 40 PVC 
casing screened from 153 to 163 feet bgs with 0.020-inch slot, PVC screen  
with #3 sand placed as sand pack. A 5-foot PVC blank pipe sump was 
placed from 163' to 168'.The sand pack was placed from 150 feet (3 feet 
above top of screen) to 169 feet bgs. Medium (<3/8") bentonite chips were 
placed above the sand pack from 145 to 150 feet. Portland cement-grout 
was placed from top of bentonite chip layer to near surface. A ten-inch 
diameter flush-mount well box inserted in cement at surface.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY132A

2927.7

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

Ground Surface

Gravelly Sand - SP
Dark brown, gravelly sand.  7.5YR3/3.  Abundant woody fragments.  Fine to 
coarse gravel slightly moist, earthy, organic rich.

Sandy - SP
Dark brown, sand as above.  Less gravels.

Clayey Silt - ML
Grey, dark, clayey silt.  Abundant organic fragments, burnt wood fragments.

No Recovery

Silty Sand - SP
Clay, silty, sand.  Bluish grey.  Fine to medium sand lenses interbedded with 
ML as above.
No Recovery

 No Samples 

No Readings

5-17-06
HSA

29
28

J. Ruth

7 7/8
2.0

2927.70
2930.75



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY132A

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

Sand - SP
Sandy as above, trace silt and clay.  

Silty Sandy - SM
Dark grey, silty, sand.  7.5YR4/1.  Very fine to fine grained.  Intermittently 
clayey.

No Recovery

End of Log

5-17-06
HSA

29
28

J. Ruth

7 7/8
2.0

2927.70
2930.75

Monitoring well KRY130A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 25 to 45 feet bgs with 0.020-inch slotted  
PVC screen with #3 sand placed as sand pack.    The sand pack was 
placed from 23 feet (2 feet above top of screen) to 45 feet bgs. Medium 
(<3/8") bentonite chips were placed above sand pack to approximately 
1 foot bgs.  A six inch diameter flushmount protective casing was 
installed for the surface completion with cement from the surface to 1 
foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY133A

2936.0

2937.0

2936.0

2935.0

2934.0

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

Ground Surface
Sand  Gravel - GW
Sand with gravels.  Dark brown to olive brown.  Loose, dry.  10YR2/2.
No Recovery

Sand - SW
Sand with gravel.  Varied colors in sand matrix and gravels.  Sand is 
medium to coarse, loose, damp.  Gravels are pebble sized up to 1 inch. 

No Recovery

Sand  Gravel - SW
Sand with gravel.  Gravels becoming larger.  Sand is medium to coarse 
grained.  Some fines, grayish green.  Loose, damp.
No Recovery

Gravel - GP
Gravel with coarse sand.  80% gravel, 20% sand.  Very loose, wet.

No Recovery

 No Samples 

No Readings

5-9-06
HSA

30
30

D. Shaffer

7 7/8
2.0

2936.01
2939.44



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY133A

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

Gravel - GP
Gravel with sand.  Very loose, wet.  

No Recovery

End of Log

5-9-06
HSA

30
30

D. Shaffer

7 7/8
2.0

2936.01
2939.44

Monitoring well KRY133A was completed using 2-inch ID, schedule 40 PVC casing,
screened from 8 to 28 feet bgs with 0.020-inch slotted  PVC screen with #3 sand 
placed as sand pack.   The well sump was cased from 28 to 30 feet bgs.   The sand 
pack was placed from 6 feet (2 feet above top of screen) to 30 feet bgs. Medium 
(<3/8") bentonite chips were placed above sand pack to approximately 1 foot bgs.  
A six inch diameter protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2932.2

2933.0

2932.0

2931.0

2930.0

2929.0

2928.0

2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

Ground Surface
Gravel - GW
Gravels - very little recovery.
No Recovery

Gravel - GW
Light brown, sandy, silty, gravels.  Dry, loose.
No Recovery

Sandy Gravel - GW
Sandy gravel.  Loose, wet, slightly clayey.
No Recovery

 No Samples 

No Readings

5-8-06
HSA

30
30

D. Shaffer

7 7/8
2.0

2932.15
2935.11



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2899.0

2898.0

2897.0

2896.0

2895.0

Sandy - SP
Sand with 10% pebbles.  Loose, wet, grades to gravel.
Gravel - GW
Sandy gravel.  Sand is coarse.  Very loose, wet.

No Recovery

Gravel - GW
Gravel as above.
Sand - SP
Yellowish brown, medium to coarse, sand.  Wet, loose.  

No Recovery

End of Log

5-8-06
HSA

30
30

D. Shaffer

7 7/8
2.0

2932.15
2935.11

Monitoring well KRY134A was completed using 2-inch ID, 
schedule 40 PVC casing, screened from 8 to 28 feet bgs with 
0.020-inch slotted  PVC screen with #3 sand placed as sand pack. 
The well sump was cased from 28 to 30 feet bgs.   The sand pack 
was placed from 6 feet (2 feet above top of screen) to 30 feet bgs. 
Medium (<3/8") bentonite chips were placed above sand pack to 
approximately 1 foot bgs.  A six inch diameter protective casing 
was installed for the surface completion with cement from the 
surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

Ground Surface
Gravel - GW
Limited recovery.  Rounded to subangular gravels and silty clay loam.  
Petroleum staining.
No Recovery

Clay - CH
Cohisive petroluem stained clays. Water at 9.7 feet.

Clay - CH
Stong petroleum odor and stain (saturated).  Floating product.

No Recovery

Clay - CH
Petroleum stained cohisive clays.  Trace lenses of sand.  

 No Samples 

69/17

69/17

42/29

47/3

40/7

44/77

4-24-06
HSA

25
25

J. Faubion

7 7/8
2.0

2927.67
2931.22



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

Clay - CH
As above.  Saturated, stained clays.

End of Log

47/144

4-24-06
HSA

25
25

J. Faubion

7 7/8
2.0

2927.67
2931.22

Monitoring well KRY135A was completed using 2-inch ID, schedule 40 
PVC casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  
PVC screen with #3 sand placed as sand pack.  The sand pack was 
placed from 3 feet (2 feet above top of screen) to 25 feet bgs. Medium 
(<3/8") bentonite chips were placed above sand pack to approximately 
1 foot bgs.  A six inch diameter protective casing was installed for the 
surface completion with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

Ground Surface
No Recovery

Gravel - GW
Coarse, subangular to subrounded gravel (fill).  

No Recovery

Gravel - GW
Gravel fill.
Gravel - GW
Gray-black original surface gravels.
No Recovery

Clay - CL
Gray to green cohisive clays.

No Recovery

 KRY136SB001 
.37/0

0/0

0/0

4-24-06
HSA

35
25

J. Faubion

7 7/8
2.0

2932.42
2935.39



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2904.0

2903.0

2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

Clay - CL
As above with pervasive petroleum stain.

No Recovery

Clay - CL
Gray-green petoleum stained cohesive clay.  

No Recovery

Clay and Sand - SC
Cohesive clay and well sorted sand.

No Recovery

Sand - SP
Well sorted medium grained sand.

No Recovery

End of Log

16/34

4-24-06
HSA

35
25

J. Faubion

7 7/8
2.0

2932.42
2935.39

Monitoring well KRY136A was completed using 2-inch ID, schedule 40 PVC casing, screened 
from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen with #3 sand placed as sand pack.  The 
sand pack was placed from 3 feet (2 feet above top of screen) to 25 feet bgs. Medium (<3/8") 
bentonite chips were placed above sand pack to approximately 1 foot bgs.  A six inch diameter 
protective casing was installed for the surface completion with cement from the surface to 1 
foot bgs.  Native material backfilled the borehole from 25-35 feet.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

Ground Surface
Silt and Clay
Silty clay loam soil and gray-green cohisive clay.  Clay is moist.  Local blebs 
of petroleum staining in clay.

No Recovery

Clay - CL
Clay as above.

No Recovery

Clay - CH
Gray-green clay.  Local staining and odor.

No Recovery

Clay - CH
Cohesive clay with interstitial sand.  Moderate petroleum staining.
No Recovery

 No Samples 

25/0

28/0

30/53

33/62

4-25-06
HSA

25
25

J. Faubion

7 7/8
2.0

2926.84
2929.90



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2902.0

2901.0

2900.0

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

Sand - SP
Well sorted sand.

No Recovery

End of Log

 No Samples 

4-25-06
HSA

25
25

J. Faubion

7 7/8
2.0

2926.84
2929.90

Monitoring well KRY137A was completed using 2-inch ID, 
schedule 40 PVC casing, screened from 5 to 25 feet bgs with 
0.020-inch slotted  PVC screen with #3 sand placed as sand 
pack.  The sand pack was placed from 3 feet (2 feet above top 
of screen) to 25 feet bgs. Medium (<3/8") bentonite chips were 
placed above sand pack to approximately 1 foot bgs.  A six 
inch diameter protective casing was installed for the surface 
completion with cement from the surface to 1 foot bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2927.0

2926.0

2925.0

2924.0

2923.0

2922.0

2921.0

2920.0

2919.0

2918.0

2917.0

2916.0

2915.0

Ground Surface
Gravel - GW
Coarse subrounded gravels in medium grained sand matrix.  Dry, loose. No 
staining or odors.
No Recovery

Gravels - GC
Green-gray petroleum stained gravel with sand/clay matrix.  Pervasive stain 
and odor. 

No Recovery

Gravel - GW
Green-gray petroleum stained gravel in sand matrix.  Pervasive stain and 
odor. Floating product.
No Recovery

 No Samples 

14/0

1/0

43/97

4-25-06
HSA

35
25

J. Faubion

7 7/8
2.0

2930.74
2935.14



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2899.0

2898.0

2897.0

2896.0

2895.0

Clay - CH
Extremely petroleum stained satuarated gray-green cohesive clay.  Dark 
black staining in clay.  Floating product.

No Recovery

Clay - CH
Clays as above changing over to medium grained sand.  Strong odor and 
staining.
No Recovery

Sand - SP
Well sorted subangular medium grained sand.  Strong odor and stain.  
Product on water.
No Recovery

End of Log

 No Samples 

115/440

23/38

27/49

4-25-06
HSA

35
25

J. Faubion

7 7/8
2.0

2930.74
2935.14

Monitoring well KRY138A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 5 to 25 feet bgs with 0.020-inch slotted  PVC screen 
with #3 sand placed as sand pack.  The sand pack was placed from 3 feet (2 
feet above top of screen) to 25 feet bgs. Medium (<3/8") bentonite chips 
were placed above sand pack to approximately 1 foot bgs.  A six inch 
diameter protective casing was installed for the surface completion with 
cement from the surface to 1 foot bgs.  Native material backfilled the 
borehole from 25-35 feet.



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

Ground Surface
No Recovery

Sandy Silt - ML
Dark gray, sandy, silt.  2.5YR4/1.  Sand is very fine.  Some clay.  Slightly 
plastic, damp.  Trace organics.
Silty Sand - SM
Dark gray, sility sand.  Very fine sand.  Some fine gravels.  Trace wood bits.  
Very slight petroleum odor.
No Recovery

 KRY139ASB001 

47.7/4380

44.7/1188

5-24-06
HSA

29
29

J. Allewalt

7 7/8
2.0

2919.83
2919.51



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY139A
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2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

End of Log

5-24-06
HSA

29
29

J. Allewalt

7 7/8
2.0

2919.83
2919.51

Monitoring well KRY139A was completed using 2-inch ID, schedule 40 PVC 
casing, screened from 7 to 27 feet bgs with 0.020-inch slotted  PVC screen 
with #3 sand placed as sand pack.  The well sump was cased from 27 to 29 
feet. The sand pack was placed from 5 feet (2 feet above top of screen) to 
29 feet bgs. Medium (<3/8") bentonite chips were placed above sand pack 
to approximately 1 foot bgs.  A six inch diameter protective casing was 
installed for the surface completion with cement from the surface to 1 foot 
bgs.  



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities

Flathead County
Montana

Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2919.6

2918.0

2917.0

2916.0

2915.0

2914.0

2913.0

2912.0

2911.0

2910.0

2909.0

2908.0

2907.0

2906.0

2905.0

2904.0

2903.0

2902.0

2901.0

2900.0

Ground Surface
Sand - SP
Gravelly sand, brown, (10YR4/3), very fine-grained to fine-grained, well-
sorted, 10-15% fine to coarse gravel, dry.

Clayey Silt - ML
Very dark grayish-brown (10YR4/2), 15% clay, soft to medium stiff, 5% fine 
gravel, dry to moist, blackdry staining from 6 to 7 feet, abundant staining and 
odor from 13 to 18 feet, wet at 18 feet.

Silty Sand - SM
Very dark gray (10YR3/1), very fine to fine-grained, 15-20% silt, trace fine 
gravel, slight odor, loose, sloppy, wet.

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
2919.24



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

FI
D

/P
ID

 R
ea

di
ng

M
on

ito
rin

g 
W

el
l 

C
om

pl
et

io
n

KRY139B

2899.0

2898.0

2897.0

2896.0

2895.0

2894.0

2893.0

2892.0

2891.0

2890.0

2889.0

2888.0

2887.0

2886.0

2885.0

2884.0

2883.0

2882.0

2881.0

2880.0

Sand - SP
Very dark grayish-brown (10YR3/2), fine-grained, well-sorted, wet.

GRAVEL with sand - GW
Sandy gravels, multi-colored, fine to coarse, sub-rounded to rounded, 25% 
fine sand, 10% cobbles, wet.

Silt - ML
Silt, yellowish-brown (10YR5/4), trace clayey, soft, moist to very moist.

Silt - ML
Gray (10YR5/1), mottled greenish-gray (Gley2 6/1), 10-15% clay, varied, 
moist, increasing clay from 42-44 feet, medium stiff to stiff.

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
2919.24



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2879.0

2878.0

2877.0

2876.0

2875.0

2874.0

2873.0

2872.0

2871.0

2870.0

2869.0

2868.0

2867.0

2866.0

2865.0

2864.0

2863.0

2862.0

2861.0

2860.0

Silty Clay - CL
Silty clay, gray, slightly plastic to plastic, soft to medium stiff, moist.

Clayey Silt - ML
Gray, medium stiff to stiff, 15% clay, slightly plastic, moist.

Clayey Silt - ML
Clayey silt, as above, soft, wet.

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
2919.24



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY139B

2859.0

2858.0

2857.0

2856.0

2855.0

2854.0

2853.0

2852.0

2851.0

2850.0

2849.0

2848.0

2847.0

2846.0

2845.0

2844.0

2843.0

2842.0

2841.0

2840.0

No recovery.

Clayey Silt - ML
Clayey silt, gray (10YR5/1), 15-20% clay, loose and runny from 70-74 feet, 
then soft and sticky below 74 feet, very moist to wet.

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
2919.24



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2831.0
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2829.0

2828.0

2827.0

2826.0

2825.0

2824.0

2823.0

2822.0

2821.0

2820.0

Silty Clay - CL
Gray (10YR5/1), mottled in part weak red (10YR5/3), 15-20% silt, soft to 
medium stiff, slightly plastic to plastic, very moist.

6/6/06
Sonic
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7 7/8
2.0

2919.63
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LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY139B

2819.0

2818.0

2817.0

2816.0

2815.0

2814.0

2813.0

2812.0

2811.0

2810.0

2809.0

2808.0

2807.0

2806.0

2805.0

2804.0

2803.0

2802.0

2801.0

2800.0

Clayey Silt - ML
Gray, 25-35% clay, soft, sloppy in part, slightly plastic, sticky, very moist to 
wet.

CLAY with sand and silt - CL
Gray, 25% silt, soft, sticky, very moist to wet.

Clay with SIlt - CL
Silty Clay, gray (10YR5/1), 10-15% silt, medium stiff to stiff, plastic, moist.

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
2919.24



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY139B

2799.0

2798.0

2797.0

2796.0

2795.0

2794.0

2793.0

2792.0

2791.0

2790.0

2789.0

2788.0

2787.0

2786.0

2785.0

2784.0

2783.0

2782.0

2781.0

2780.0

Clay with Silt - CL
As above, gray, soft, moist to wet. Becoming very stiff at 150 to 154. very 
moist.

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
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LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2779.0

2778.0

2777.0

2776.0
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2774.0
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2769.0

2768.0

2767.0

2766.0

2765.0

2764.0

2763.0

2762.0

2761.0

2760.0

Silty Clay - CL
Grayish-brown (10YR5/2), soft to medium-stiff, moist, wet at 156'.

Silty Gravelly Clay - CL
Grayish-brown, becoming gravelly at 157 feet, 15-20% fine to coarse 
gravels, dark reddish-brown (2.5YR3/3), wethered fragments, moist.
No Returns

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
2919.24



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY139B

2759.0
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2750.0
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2745.0

2744.0
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2742.0

2741.0

2740.0

Clayey Sand - SC
Dark grayish-brown (10YR4/2), fine to medium-grained, moderately sorted, 
15% clay, wet.
Gravelly Sand - SW
Dark grayish-brown, fine to coarse-grained, poorly sorted, 20% gravels, fine 
to coarse, trace cobbles, loose, wet, trace clayey.

Gravelly Sand with Clay - SC
As above, very clayey, 40% clay, wet, sticky.

Sandy Clay - CL
Darck grayish-brown, 15% fine to medium sand, sticky, medium-stiff, very 
moist.

Gravelly Sand with Clay - SC
Dark grayish-brown, fine to coarse-grained, poorly sorted, 15% clay, 15% 
gravels, wet.

Gravelly Sand - SW
Dark grayish-brown, fine to coarse-grained, poorly sorted, 15-20% fine to 
coarse gravels, 5% clay, wet.

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
2919.24



LOG OF BOREHOLEKalispell Pole and Treating, Reliance Refinery, 
And Yale Oil Company Facilities Monitoring Well ID:  

DRILLING DATE:
DRILLING METHOD: 
BOREHOLE DEPTH (ft bgs):
TOTAL WELL DEPTH (ft btoc):
LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):
WELL CASING DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):
TOC ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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2721.0

2720.0

Clayey Gravelly Sand - SW
Dark grayish-brown, fine grained, 15% medium to coarse-grained, 15% 
gravels, 25% clay, sticky, wet.

Silty Gravelly Clay - CL
Dark grayish-brown, 15% fine to coarse gravel, stiff, non-plastic, slightly 
moist.
End of Log

6/6/06
Sonic

188
181

J. Ruth

7 7/8
2.0

2919.63
2919.24

Monitoring well KRY139B was completed using 2-inch ID, schedule 40 
PVC casing screened from 166 to 176 feet bgs with 0.020-inch slot, PVC 
screen  with #3 sand placed as sand pack. A 5-foot PVC blank pipe sump 
was placed from 176' to 181'.The sand pack was placed from 162 feet (4 
feet above top of screen) to 181 feet bgs. Medium (<3/8") bentonite chips 
were placed from 158' to 162'above the sand pack. Portland cement-grout 
was placed from top of bentonite chip layer to the surface. A ten-inch 
diameter well box inserted in cement at surface.



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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0.0 Ground Surface
Cobbles with Sand - GP
(Surface fill) Cobbles with sand and silt, loose, dry.

No returns

Silt - ML
Dark brown (10YR2/2), no gravels, soft, dry.
Silt - ML
Yellowish-gray(5YR7/2), no pebbles or gravels, soft, sl. damp.
No Returns

Gravel with Sand - GW
Light brownish-gray, loose, gravels are sub-rounded to sub-angular, sl. damp.

No Returns

Gravel with Sand - GW
Gravels (as above).

Clay - CL
Light yellowish-brown, no pebbles or gravels, moderately dense, wet.

Clay - CL
Clay, as above.

Gravel with Sand - GW
Sandy gravels, as above.
End of Log

KRY601SS01 

KRY601SB01 

KRY601SB02 

KRY601SB03 

8/0

1/0

5.4/170

0/0

0/0

19/0

4-27-06 20

D. Shaffer
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY603

0.0 Ground Surface
No Returns

Sand with Gravel - GP/ML
Dark brown, loose sand/silt mix with 25% rounded gravels, cobbles up to 1" diameter, no 
staining.

No Returns

Sand with Gravel - SP
Course, rounded gravels (30%)  in loose sand matrix (70%), no stain or odor.

Gravels with Sand - GM
Coarse gravels in fine- to medium sand matrix, sub-rounded cobble gravels to 1.5", 
loose, sand is slightly moist, so stain or odor.

No Recovery

Sand with Gravel - SP
Sand with rounded gravel, wet. pervasive odor.
End of Log

KRY603SS01 

 KRYSB001 

 KRYSB002 

 KRYSB003 

0.75/0

.44/0

4.8/3.8

6400/502

4-26-06 20

J. Faubion
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY604

0.0 Ground Surface
Sand with Gravel - SW
Olive-brown (2.5Y4/4), some silt (5-10%), fine to coarse sand and fine gravels-rounded, 
some coarse gravel, sl. damp, loose.

Silt with Sand - ML
Olive-brown (2.5Y4/3), sand is very fine(20%), sl. plastic, moist.  

Clay with Sand - SC
Brown (10YR5/3), med. to coarse-grained sand (10%), dispersed throughout clay, moist, 
sl. plastic.

No Recovery

Sand with Gravel - SW
Olive-brown (2.5Y4/3), fine to coarse sand, fine to coarse gravel (30%), sub-rounded 
gravels, some coblles.
Sand with Gravel - SW
As above, but with med- to coarse sand (fewer fines), very damp at 17'.

Sand with Gravel - SP
As above, damp.

36.1/9.6

49.4/10.1

58.4/10.3

60/11

54/16

Ambient:
PID=0.47
FID=1.3

6-2-06 26.5

J. Allewalt
7 7/8
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LOG OF BOREHOLE
Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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Gravel with Sand - GW
Olive-brown (2.5Y5/4), some silt (20-35%) and clay, very pervasive odor.

Gravel with Sand - GW
Multi-colored coarse sand and fine to coarse rounded gravel, wet, loose, odor noted.

End of Log

KRY604SB001

408/2.37%**

** At 25 feet 
bgs, FID 
reading was 
so high that  
meter was 
reading in 
percentages.

6-2-06 26.5

J. Allewalt
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
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KRY605

0.0 Ground Surface
Coarse Gravel - Fill(?)
Limited recovery in coarse gravel - soil mixed throughout (Fill?) - no stain or odor.

Poor Recovery - SW
Poor recovery - mostly rock pulverized with sand.

Gravels with Sand - GW/SM
Coarse sub-rounded to sub-angular fravels, loose, soial and sand matrix.

No Recovery
No recovery 10 to 15 feet; refusal of split spoon at 11 feet.

End of Log

KRY605SS001

KRY605SS002

KRY605SS03 

5/0
7/5

8/16

2/0

13/0

4-26-06 15

J. Faubion
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
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KRY606

0.0 Ground Surface
Coarse Gravel - Fill(?)
Soil samples obtained 0-6" beneath asphalt (6") and 12" of gravel asphalt base, coarse.

No Recovery

Gravels with Sand - GW/SM
Coarse sub-rounded to sub-angular gravelsin sand matrix (fill?).

No Recovery

Gravels with Sand - GW/SW
Gravels with sand as above, trace stain and odor, loose, uncompacted.

No Recovery

Clay - CL/CH
Extremely stained cohesive clays. Smear zone sample collected.

End of Log

KRY606SB001

KRY606SB002

KRY606SB03 

3/0

1/0

32/135

26/97

222/1365

35/425

4-26-06 15

J. Faubion
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY607

0.0 Ground Surface
Coarse Gravel with Sand
Very limited recovery; rounded surface cobbles above well-sorted med-grained clayey 
sand, dark black stain, strong gasoline/diesel odor.

No Recovery
Gravels with Sand - GW
Coarse angular to sub-angular gravels 10% medium to coarse sand matrix. 

No Recovery

Gravels with Sand - GW/SP
As above, coarse sand increasing.

No Recovery

Clayey Sand - SC/CL
Coarse to medium clayey sands, transition to cohesive clays at 13 feet.

No Recovery

Clay - CL/CH
Cohesive clay with local lenses of medium-grained snad; trace odor/no staining.

End of Log

KRY607SS001
KRY607SS002

KRY607SS003

KRY607SB001

KRY607SB002

0/0

0/0

0/0

0/0

2.5/7
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY608

0.0 Ground Surface
Silt with Clay - ML
Clayey sil, dark grayish-brown (2.5Y4/2), sl. plastic, moist.

Silt with Sand - ML
Sandy silt, grayish-brown (2.5Y5/2), sl. plastic, moist, vf sand (20-30%).

Siltwith Sand - ML
As above, poor recovery.

Sand with Gravel - SW
Gravelly sand, grayish-brown (2.5Y5/2), fine to coarse sub-angular sand, fine, rounded 
gravels, loose, damp.
Sand with Gravel - SW
As above, poor recovery

Sand with Gravel - SW
Dark grayish-brown (2.5Y4/2), fn to coarse sand, fine to coarse gravel, sub-rounded, 
trace cobbles, wet at 15.5 feet.
Sand with Gravel - SW
As above, wet, contact with sandy gravel at 16.5'.
Gravel with Sand - GW
Gravel with sand, coarse sand, fine to coarse, rounded gravel.
End of Log

KRY608SS001

KRY608SB001

KRY608SB002

KRY608SB003

41.8/12.2

47/17

Ambient:
PID=0.2
FID=-2.6

5-25-06 17

J. Allewalt
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
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0.0 Ground Surface
Poor recovery
Some soil and asphalt material.

Clay with Silt - CL
Silty clay, light olive-bjrown(2.5Y5/3), some fine to medium sand, sl. plastic, damp. 
Coarse gravel stuck in shoe 4.5 to 5.0 feet.
Silty Clay - CL/SW
Silty Clay as above but with more mottled color, some light gray (5Y7/2), grades to SW 
at 8 ft. bgs.

Sand with Gravel - SW
Light olive-brown (2.5Y5/3), fine to coarse sand, sub-angular. Gravels are fn to coarse 
with trace cobbles, loose, slightly damp.
Sand with Gravel - SW
Poor recovery, material recovered was gravelly sand as above.

Sand with Gravel - SW
Gravelly sand, multi-colored grains, wet, loose.
Gravel with Sand - GW
Multi-colored grains, gravel is fine to coarse, sub-rounded to rounded, sands are fine to 
medium. Petroleum odor.
Gravel with Sand - GW
Sandy gravel as above.
End of Log

KRY609SS001

KRY609SB001

KRY609SB002

KRY609SB003
52/13

Ambient:
PID=0.22
FID=4.84

5-24-06 18.5

J. Allewalt
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
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7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

PI
D

/F
ID

 R
ea

di
ng

KRY610

0.0 Ground Surface
No Recovery

Gravels with Sand - GW/SW
Coarse sub-angular gravels, sand and silt - strong odor and staining.

No Returns

Gravels with Silt - GM
Coarse gravels (20%) in sand/clay/silt matrix, pervasive stain and odor

Refusal at 11 feet.

End of Log

 No Samples 

32/290

135/860

4-24-06 10

J. Faubion
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004
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DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
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0.0 Ground Surface
No Recovery

Gravels with Sand - GW
Coarse, angualr gravel in medium-grained sand matrix, dry, no staining or odor.

No Returns

Gravels with Sand - GM/SP
As above, picking up interstitial cal in sands, no stains or odor.

No Returns
Attempted 10-15 foot auger flight - no recovery in spoon.

End of Log

KRY612SB001

KRY612SB002

0/0

0/0

4-21-06 15

J. Faubion
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
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KRY616

0.0 Ground Surface
No Recovery

Sand with Gravel - SW
Rounded, fine- to medium-grained, angular sand supported rounded cobbles, clay 
absent.

No Returns

Gravels with Sand - GW
Rounded cobbles and coarse sand;

10 feet - end of coarse cobbles.

End of Log

KRY616SB001

KRY616SB002

7/0

24/18
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana
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DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004
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7 West 6th Avenue, Suite 612
Helena, Montana
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KRY617

0.0 Ground Surface
Silty Clay - ML
Limited recovery in silty clay, loam soil, cohesive clay and silt, trace root mottles, 
organics, no stain or odor.

Silty Clay - ML
5% revoery is silty clay with interstitial rounded cobbles, large square cobbles blocked 
cutting shoe - no volume for sample, no stain or odor.
No Returns

Clay - CH
Grayish-green, cohesive glacial clay; 8.5 - 9.5 - fn grained well-sorted silica sand; 9.5-
13.5 - trace Fe-oxidation in sands; trace interstitial clay in 13.0-13.5 recovery, saturated 
at 9.2 feet bgs - strong odor.

Sand - SP
Rounded cobbles and coarse sand;

10 feet - end of coarse cobbles.Grayish-green to gray, very fine-grained, well-sorted, 
sub-angular silica sand, homogeneous sorted sands throughout, strong odor and stain.

Sand - SP
Gray, very fine-grained, well-sorted silica sand as above - to TD.

End of Log

KRY617SB001

0/0

0/0

0/0

90/12

245/212

135/105

4-19-06 25

J. Faubion
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LOG OF BOREHOLE
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And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
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BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004
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7 West 6th Avenue, Suite 612
Helena, Montana
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KRY618

0.0 Ground Surface
No returns

Silty Clay - ML
Tan to black silty clay loam and rounded gravels to 2.5", coarse-grained round silica 
snads, petro-stained and odor at 3-4'.

Sand with Gravel - SW
Coarse, rounded cobbles and gravel (30%) in med. to coarse-grained sub-angular 
sands, cobbles up to 3", no stain or odor.

Sand with Gravel - SW
As above, becoming moist, trace interstitial clay in sand.

Sand with Clay - SC
As above with increasing clay at approximately 7 feet.

Gravels with Sand - GW
Coarse gravels and medium sand, cobble gravel to 2.5", interstitial clays, wet.

Sand with Gravel - SW
Little to no recovery in sand.

End of Log

KRY618SS001

KRY618SB001

KRY618SB002
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31/0

32/0
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LOG OF BOREHOLE
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Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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0.0

-1.0

-2.0

-3.0

-4.0

-5.0

-6.0

-7.0

-8.0

-9.0

-10.0

-11.0

-12.0

-13.0

-14.0

-15.0

-16.0

-17.0

-18.0

-19.0

-20.0

Ground Surface
Silty Sands - ML
Surface soil; silty sand, poor recover.
No Recovery

Gravel with Sand
Gravel with sand, gravel ranges in size up to 2.5", sand is medium-grained to coarse.
No Returns
Gravel with Sand - GW
Well-rounded pebbles up to 1", vaied in color, sand (30%) is coarse-grained, loose, 
damp.
No Returns

Sand - SP
Well-sorted, light olive-brown (2.5Y5/4), loose, wet.

Sand - SP
Medium-grained, well-sorted, light olive-brown (2.5Y5/4), very loose, wet.

No Returns

Sand - SP
Medium-grained, well-sorted (as above).
No Returns
No samples collected.
End of Log

 No Samples 

38/16

16/24

24/20

Ambient:
PID=0.02
FID=7.0

5-11-06 15

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY623

0.0 Ground Surface
No Returns
Surface fill
No Recovery

Sand with Gravel - SW
Sand, gravelly, light olive-brown (2.5Y5/3), medium-grained, pebbles are angular to sub-
angular.
Sand with Gravel- SW
Sand color as above, dry to damp.
No Returns

Sand with Gravel - SW
Gravelly sand, light olive-brown (2.5Y5/3), well-graded, pebbles up to 1", occasionally 
larger.
No Returns
Sand - SP
Medium-grained, well-sorted (2.5Y5/4).
No Returns

Sand - SP
Medium-grained, well-sorted (as above).
Gravel - GP
Gravel with few fines, pebbles up to 1.5", rounded to sub-rounded.
No Returns
No samples collected
End of Log

 No Samples 

19/2.5

10.2/12.2

Ambient:
PID=-0.01
FID=4.99

5-11-06 15

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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0.0 Ground Surface
Cayey Silt - OL
Very darkgrayish-brown(10YR3/2), sl. damp, very fine to fine-grained sand (10%), brown 
color possibly from organics, low plasticity, loose.
No Recovery

Silt with Sand - ML
Sandy silt, light bronish-gray (2.5Y6/2), sl. damp, loose, sl. plastic.

Silt with Sand - ML
As above, sands are very fine, clayey fine sands.

Sand with Gravel - SW
Gravelly sand, light yellowish-brown (2.5Y6/3), 30% fine gravels, trace cobbles and 
coarse gravel, sub-angular to sub-rounded, sl. damp, loose, non-plastic.
Sand, Gravel and Silt - SM
Light yellowish-brown (2.5Y6/3), damp, sl. plastic, fine to coarse sand, 10% silt-clay, fine 
gravels, few coarse gravels, grains are angular to sub-rounded, odor detected.

Gravel with Sand - GW
Sandy gravel, (2.5Y6/3), 30% coarse sands, wet, very loose, some silt (15%).

Gravel with Sand - GW
Sandy gravel as above.

End of Log

KRY624SB001

3.58/11.23

2.24/24.3

8.5/62.5

3.25/9.24

16.97/10.58

3.73/9.61

Ambient:
PID=0.36
FID=6.75

5-15-06 17

J Allewalt/R. Laskowski
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY625

0.0 Ground Surface
No returns
Surface fill - snad, dark brown.
No Recovery

Sand with Clay - SC
Sand with clay and gravels, light yellowish-brown (2.5Y5/3).
No Returns

Sand - SP
Medium-grained, light olive-brown, well-sorted, loose, wet.
No Returns
Gravel with Sand - GP
Gravel with sand, well-rounded to sub-rounded pebbles up to 1.5", 20% medium to 
coarse-grained sand, grades to well-sorted, medium-grained SP sand below.
No returns

Sand with Pebble Gravel - SP
Pebbles are varied in color, rounded to sub-rounded, up to 0.5", 80% sand, 20% 
pebbles, wet.
No Returns

End of Log

KRY625SB001

1.5/16.7

1.7/2000

17/1300

Ambient:
PID=0.1
FID=-3.6

5-11-06 15

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY626

0.0 Ground Surface
Silt with Sand - ML
Silt wiht sand and gravel (2.5Y5/2), grayish-brown, dark brown staining at surface with sl. 
petro odor, fine sands, gravels are fien with a few coarse grains, angular to sub-angular.
No Recovery

Sand with Gravel - SW
Gravelly sands, light olive-brown (2.5Y5/3), sands are fine to coarse with silt 25% 
gravels, sl. damp, loose.
Gravel with Silt and Sand - SM
Light olive-brown (2.5Y5/3), fine to coarse sand, sl. plastic, sl. damp, loose. Few coarse 
gravels that are sub-angular.

Sand with Gravel - SW
Multi-colored grains in (2.5Y5/1) matrix, fine to coarse sand, angular to sub--angular, 
15% gravels fine to coarse, angular, sl. damp.
Sand with Gravel - SW
Gravelly sand as above, with some silt, sl. odor.

Sand with Gravel - SW
Gravelly sand (2.5Y4/2), dark grayish-brown, wet, medium to coarse sand, sub-angular 
to sub-rounded, 10% gravels, sub-rounded.
End of Log

KRY626SB001

36.2/8.3

34.2/10.8

27.9/13.2

22.6/37.4

14.8/55.1

Ambient:
PID=0.06
FID=1.5

15.5

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY627

0.0 Ground Surface
Silty Sand - ML
fine-grained, silty, olive-brown, damp, clayey
(2.5Y4/3)
No Returns

SAND, Gravelly - GP
Light olive-brown, pebbles are rounded to sub-rounded
(2.5Y4/3)
No Returns
GRAVEL with sand - GW
Olive-brown, sand is medium- to fine-grained, loose, damp.
(2.5Y4/3)
No Returns

GRAVEL with sand and silt - GW
Light yellowish brown, fine sand to coarse-grained gravel, 20% silt, 20% fine sand, very 
slightly moist
(2.5Y6/3)
No Returns

SAND with gravel - SP
greyish-brown, fine-grained, well-sorted, 10% fine rounded gravels, wet.
(2.5Y5/2)
No Returns
Sand with Gravel - SP
Olive-yellow sand, fine to coarse, poorly sorted, 15% fine gravel. Distinct petroleum 
contamination, wet at 18.5 to 19.5
(2.5Y6/6)
No returns

GRAVEL with sand - GW
Olive-brown, fine pebbly gravel, 30% coarse sand, loose, contamination noted
(2.5Y6/6)

KRY627SB001

KRY627SB002

15/6.15

Ambient:
PID=0.01
FID=6.15

5-12-06 39

J. Ruth, D. Shaffer
7 7/8
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LOG OF BOREHOLE
Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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No Returns
GRAVEL with sand - GW
(as above); contamination noted
No Returns

GRAVEL with sand - GW
(as above)
No returns. Driller reports sand near bottom of drive

SAND - SP
Fine to medium- grained, moderately to well-sorted, light olive-brown
(2.5Y5/4)

GRAVEL with sand - GW
coarse grave with sand 
SAND - SP
Olive-brown, medium to coarse-grained, moderately sorted, unconsolidated
No returns

SAND - SP
Fine-grained, well-sorted, light olive-brown; becoming slightly clayey from 35.5 to 36.
(2.5Y5/4)

No returns

End of Log

5-12-06 39

J. Ruth, D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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0.0 Ground Surface
No Returns

No Returns
Cobble in core shoe - no recovery.

Clay - CL
Sandy clay, light olive-brown (2.5Y5/3), mottled throughout with very dark gray 
(10YR3/1) material - posiibly organics, sands are fine-grianed, sub-angular to sub-
rounded and arkosic. Medium plasticity, damp with slight FeO-staining around sand 
grains.
Sand with Gravel - SW
Light yellowish-brown (2.5Y6/3), 20% gravels-sub-rounded to rounded, medium to 
coarse gravels.
Sand with Gravel - SW
As above, trace cobbles, water encountered at 13.5'.

Sand - SP
Sub-rounded to sub-angular, olive-brown (2.5Y4/3),fine to medium-grained sands, few 
mafics, distinct chemical odor, wet, loose.
Sand - SP
Sands, as above, but with greater percentage of coarse sands, color difiicult to 
distinguish due to significant staining from floating chemical product, wet, loose.

Sand - SP
Sands, as above, becoming coarser with depth to GW; medium to coarse sand, sub-
angular, gravels are sub-angular, wet, and loose. Distinct chemical odor.
End of Log

KRY628SB001

KRY628SB002

KRY628SB003

5.9/8.4

8/9300

66/280

60/1030

Ambient:
PID=0.05
FID=0.05

5-12-06 20.5

J. Allewalt; D. Donohue
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY629

0.0 Ground Surface
Surface fill - Gravel and sand
Loose, dry.
No Returns

Gravel with Sand - GP
Varied colors in sand grains and gravels, up to 2" gravel size, very loose, dry, some fine 
sands.
No returns
Sand with Gravel - SW
Sand is fine to medium-grained, gravel up to 2", loose, dry, light yellowish-brown 
(2.5Y6/6)
No returns

Sand with Gravel - SW
As above, fine to medium-grained sand, light yellowish-brown.
No Returns
Sand with Gravel - SW
As above.
No returns

Sand with Gravel - SW
MEdium-grained sand, light yellowish-brown (2.5Y6/6), gravel is pebble-sized and varied 
in colors, some well-rounded to sub-angular, loose, damp.
No Returns
Gravel with Sand - GP
Pebble-gravel, well-rounded to sub-rounded, little to no fines, varied colors in gravels, 
loose, wet. No odor detected.
Gravel with Sand - GP
As above, with very few fines.
End of Log

KRY629SB001

25.3/10.01

46.8/8.6

44.9/9.5

41/18.1

Ambient:
PID=0.08
FID=6.4

5-10-06 18.5

J. Allewalt; D. Donohue
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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Lithologic Description
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KRY630

0.0 Ground Surface
Surface fill - Gravel and sand
Loose, dry.
No Returns

Sand with Gravel - SW
Light olive-yellow (2.5Y5/4), pebble gravel up to 1.5", loose, dr, sands are fine to 
medium-grained.
No returns
Sand with Gravel - SW
As above.
No returns

Sand with Gravel - SW
Sand with gravel and trace cobbles, light olive-brown (2.5Y5/4), sands are fine to coarse-
grained, dry, loose, grains are sub-rounded.
No Returns
Sand with Gravel - SW
As above.
No returns

No recovery

Sand with Gravel - SW
As above.
No recovery

Sand with Gravel - SW
Coarse to very coarse-grained - increasing coarseness with depth, few fines, wet, loose, 
sub-rounded. light olive-brown (2.5Y5/4)
No Returns
End of Log

 No Samples 

46/19

18/10.7

Ambient:
PID=0.07
FID=3.45

5-10-06 20.5

J. Allewalt; D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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Lithologic Description
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KRY631

0.0 Ground Surface
Surface fill - Gravel and sand
Loose, dry.
No Returns

Gravel with Sand - GW
80% rounded to sub-rounded pebble gravels, colors vary but mostly light olive-gray 
(2.5Y5/2) sand is medium-grained, sl, clayey.
Sand - SM
Medium to fine-grained, light olive-brown, sl, clayey, 10% pebble gravel, sub-rounded, 
varied colors, sl. dense, damp.
No returns

Sand with Gravel - SW
sand with gravel, light light olive-brown, gravels up to 3", sub-angular to sub-rounded, 
varied colors, loose, dry.
No Returns
Sand with Gravel - SW
Sand with gravel, light yellowish-brown, medium to fine grained, 30% pebbles are 
angular to sub-angular, loose, sl. damp.
No recovery
As above.Drilling to 15 feet could not get recovery through this interval, not in water yet, 
drill to 19' to drive for sample.

Sand with Gravel - SW
Coarse-grained sand with pebble gravel, olive-brown, very loose, wet, 20% medium 
sand.
End of Log

KRY631SB001

10/382

Ambient:
PID=0.04
FID=10.8

5-10-06 20.5

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY632

0.0 Ground Surface
Sand with Gravel - SP
Olive-brown (2.5Y4/3), fine to medium-grained, predominantly fine-grained, 25% fine to 
coarse gravel.

4-5.5' - Gravelly sand as above - increasing gravel content

No Returns

Gravel with Sand - GW
Light yellowish-brown (2.5Y6/3), fine to coarse-grained, abundant cobbles to 5 inches, 
35% fine sand, dry.

No returns

Gravel with Sand - GW
Sandy gravels, light yellowish-brown, fine to coarse gravels, 40% fine sand, strong odor.
No Returns
Drills like GW

Gravel with Sand - GW
As above, visual oily contamination.

End of Log

KRY632SB001

KRY632SB001

1/20

3/37

Ambient:
PID=0.07
FID=12

5-17-06 20.5

J. Ruth
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY633

0.0 Ground Surface
Gravel with Sand - GW
Sandy gravels, olive-brown (2.5Y4/3), fine to coarse gravels and cobbles, 30-40% fine 
sand, sl. moist.

No Returns

Gravel with Sand - GW
Sandy gravels as above, moderate odor.

No returns

Gravel with Sand - GW
Gravels and cobbles, fine to coarse gravels, 15% sand, strong odor, visual 
contamination, wet.

No Returns
Drills like gravels and cobbles.

End of Log

KRY633SS001

KRY633SB001

KRY633SB002

KRY633SB003

5/41

4/45

Ambient:
PID=0.05
FID=8

5-17-06 19.5

J. Ruth
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY634

0.0 Ground Surface
Gravel with Silt - GM
Poor recovery, gravelly silt, very dark grayish-brown (2.5Y3/2), sl. damp, some fine sand 
(5%), fine to medium-grained, sub-angular gravel, loose, non-plastic.
No Returns

Gravel with Silt - GM
Gravelly silt as above but with more clay.
Silt - ML
Weathered and oxidized, yellow (2.5Y7/6) and light bluish-gray (Gley2 7/6), sl. damp.
Silty Gravel with Clay - CL/GC
Gravelly silt and clay, olive-brown (2.5Y4/3), sl. plastic, gravels are fine to coarse, 
rounded, damp.

Sand with Gravel - SW
Light olive-brown (2.5Y5/3), sands are fine to medium, gravels are fine to coarse, 
angular, damp, loose.
Sand with Gravel - SW
As above. Very poor recovery.
No recovery

Sand with Gravel - SW
Gravelly sand, light olive-brown (2.5Y5/3), fine to coarse gravel, sub-angular to sub-
rounded, sand is fine to medium-grained, loose, wet at bottom.
Gravel with Sand - GW
Sandy gravel, brown (2.5Y4/3), wet, coarse gravel, angular to rounded, distinct chemical 
odor and sheen, few fines.
Gravel with Sand - GW
As above, contamination observed in this interval as well

End of Log

KRY634SS001

KRY634SB001

KRY634SB002

KRY634SB003

8/13

19/47

16/46

6/5

4/6

8/7

7/8

Ambient:
PID=0.25
FID=0.5

5-18-06 18.5

J. Allewalt, R. Laskowski
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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0.0 Ground Surface
Surface
Clayey Sand - SC
Sand, clayey, silty, brown to dark yellowish-brown (10YR4/2), damp.
No returns

Sand - SP
Sand, medium-grained, well-sorted, yellowish-brown, damp. loose, gravels up to 3" at 
beginning of drive.
No Returns
Gravel with Sand - GW
Gravels, sand, light brown (10YR6/2), sand is med-fine-grained, very loose, very dry, 
pebbles up to 1.5"
No Returns
Gravel with Sand - GW
Gravel, sand, light yellowish-brown, rounded gravels up to 3" in diameter, very loose, 
very dry (10YR6/2).
No Returns
Gravel with Sand and Silt - GM
Gravels, sandy, silty, loose, dry.
No Returns

Sand - SW
Sand, light yellowish-brown, moderately well-sorted, 20% pebbles, loose, wet (10YR5/4).
No Returns

Sand - SW
Sand as above, loose, wet, very few fines.
End of Log

KRY635SB001

KRY635SB002

5-8-06 20

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588

El
ev

at
io

n(
+/

- A
M

SL
)

D
ep

th
(ft

 b
gs

)

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Li
th

ol
og

ic
 S

ym
bo

l/ 
R

ec
ov

er
y

Lithologic Description

So
il 

Sa
m

pl
e 

ID

PI
D

/F
ID

 R
ea

di
ng

KRY636

0.0 Ground Surface
No returns

Sand with Gravel - SW
Sand with gravel, light olive-brown, medium-grained, with oxidized pebbles (5%), 
pebbles are sub-angular, loose, damp.
No returns
Gravel - GP
Gravel with sand, varied colors, but mostly light olive-brown, mod. dense, dry.
No Returns

Sand with Gravel - SW
Sand with gravels, sand is med. to coarse-grained, lt. olive-brown, loose, damp, gravels 
are varied in color, sub-angular (20%), loose, damp, no odor.
No Returns
Gravel - GP
Gravel, angular with sand, dry, poor returns, loose.
No Returns

Sand with Gravel - SW
difiiculty getting gravels to stay in sampler, 2 drives unsuccessful, 3rd drive yields 0.8 ft. 
gravel and sand, medium-grained, yellowish-brown, soft, wet, contamination present.
End of Log

2.6/10.6

14.5/280

Ambient:
PID=0.40
FID=5.0

5-9-06 15

D. Shaffer
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY637

0.0 Ground Surface
Sand with Silt and Gravel - SM
Sand/Silt, dark brown with some pebble gravel, soft, damp (surface) (10YR2/2)
Sand with clay - SC
Sand, fine-grained, lt. yellowish-brown, sl. clayey, soft, damp (10YR2/4).
No returns

Sand with clay - SC
Clayey sand as above.
Sand with Silt and Clay - SC
Sand, silty, gravelly.
No Returns
Sand - SW
Sand, olive-yellow, sl. clayey, med.-grained, 30% rounded gravels, soft, moist (5Y6/6)
No returns

Sand with Gravel - SW
Sand w/gravel, sand is lt. yellowish-brown, med.-grained, 20% pebbles, sub-angular, 
sub-rounded, loose, dry.
No returns
Sand with Gravel - SW
Sand with gravel (as above).
No Returns

Gravel with Sand - GW
Gravel with sand, 80% angular to sub-angular gravels, petro substance 
Gravel with Sand - GW
(second drive) Gravel with sand, gravels are angular, sand is coarse, no fines, loose, 
wet, contaminated,
End of Log

50/100

Ambient:
PID=0.05
FID=6.0

5-9-06 15

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY638

0.0 Ground Surface
No Returns

Gravel with Sand - GW
Sandy gravel, brown (10YR3/2), sl. moist, loose, trace cobbles, angular to sub-rounded 
coarse gravels.

Sand with Gravel - SW
Sand with gravel, yellowish-brown, 20% pebbles, rounded to sub-rounded, loose, damp, 
some reddish larger gravels(10YR3/2).
No returns

Sand with Gravel - SW
Sand, coarse, with gravel up to 1.5", rounded to sub-rounded, few medium sands, very 
loose, damp, light yellowish-brown (10YR3/2).
Sand wiht Gravel - SW
As above.
No Returns

Sand with Gravel - SW
As above

End of Log

 No Samples 

18.5/10.5

13/17

Ambient:
PID=0.17
FID=4.8

5-8-06 15

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY639

0.0 Ground Surface
No Returns

Gravel with Sand - GW
Sand with gravel, dark brown, some oxidation, loose, damp.
No Returns

Gravel and Sand - GW
Gravel, sandy, silty, brown with reddish angular gravel (gravels are dark red).
No returns

Gravel and Sand - GW- 
Gravel, silty with fine sand, lt. grayish-brown, angular to sub-angular frags, some reddish 
frags, loose, dry.
No Returns
Gravel, Sand and Silt - GW
As above.
No Returns

Sand - SP
Medium to coarse-grained, dark yellowish-brown (10YR4/2), moderately well-sorted, 
loose, damp.
End of Log

KRY639SB001

27.8/7.2

Ambient:
PID=0.11
FID=3.12

5-8-06 15

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY640

0.0 Ground Surface
No Returns
Drilling like gravel.

Sand with Silt and Clay - SC
Sand, silty, brown, sl. clayey, wet (surface).
No Returns

Sand with Silt and Clay - SC
Light yellowish-brown, some fine sand, soft, damp, grading to gravel last 0.2 ft. 
(10YR5/3).

Gravel with Sand - GW
Gravel, sande, gravels are rounded to sub-rounded, loose, damp. (10YR5/2)

No Returns

Gravel with Sand - GW
As above, gravels up to 3", rounded.

No returns

Gravel with Sand - GW
Gravels, sandy, little to no fines, very loose, wet, angular to sub-angular gravels.
End of Log

KRY640SB001

5-8-06 15

D. Shaffer
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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0.0 Ground Surface
Gravels and Cobbles - GW
Gravels and cobbles, very silty, gray, light brown, trace fine-grained sand, sl. moist.
No Recovery

Silt with Gravel - ML
Gravelly silt, light brown, fine to coarse gravel, dry to sl. moist, poor recovery. cobbles 
throughout.
No Recovery

Gravel with Sand and Silt - GW
Silty gravels, fine to coarse, cobbly, clayey in part, sl. moist.
No Returns

End of Log

 No Samples 5/0

4/0

3/0

5-2-06 15

J. Ruth
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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0.0 Ground Surface
Silt with Gravel - ML
Gravelly silt, 45% fine to coarse gravel, light brown silt, poor recovery (2.5Y4/2)
No Recovery

Gravel with Silt - GM
Silty, sandy gravel, fine grained to coarse gravel, , light brown, 20% silt, 20% fine to 
coarse sand, poorly sorted, sl. petro odor, sl. moist, poor recovery, trace iron oxide 
mottling. 
No Recovery

Sand with Gravel - SW
Gravelly sand, brown (2.5Y5/4), 30% fine to coarse-grained, poorly sorted, gravel is sub-
rounded, sl. moist, sl. odor.
Sand with Gravel - SW
As above. Less gravel, 10% gravel, fine to med. grained, silty sand, predominantly fine-
grained, moderately well-sorted, moist.
Sand with Gravel - SW
gravelly sand, brown, fine to coarse-grained, silty, 15-20% gravel, fine to coarse gravel, 
rounded, sl. moist, sl. odor.
Sand with Gravel - SW
As above, sl. odor, slightly moist, wet at 17.5 feet (2.5Y5/4).

Sand with Gravel - SW
Gravelly sand, brown, fine to coarse-grained, 30% gravel, fine to coarse, sl. odor, wet.
(2.5Y5/4)
Sand with Gravel - SW
As above.

End of Log

 No Samples 2/0
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY651

0.0 Ground Surface
Silt with Gravel - ML
Silt and gravel, light brown, no odors or staining. (5YR6/3).
No Recovery

Silt and Sand with Gravel - ML/SW
Light brown silt snad and gravel.

No Recovery

Silt and Sand with Gravel - ML/SW
Brown silt, sand, and gravel, no odors, no staining (5YR6/4).

No recovery
Spoon at 16 feet had no recovery.

Sand with Gravel - SW/GW
Brown gravelly sand to sandy gravel, petroleum odor.

KRY651SB001

34/17

60/21

39/13

5-18-06 20

R. Laskowski
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY652

0.0 Ground Surface
Silt with Gravel - ML
Brown gravelly, sandy silt to gravelly, silty snad. Dry, no odors.
No Recovery

Silt and Sand with Gravel - ML
Brown sandy silt to silty sand with trace fine gravel, no odors or staining.

Silt and Sand with Gravel - ML
Brown fine sandy silt, damp.

Sand with Gravel - SW
Gravelly sand with silt, brown, gravel is fine to medium-grained.

Sand with Gravel - SW
Gravelly sand to sandy gravel, brown, some moderate amount of silt.

No Recovery

Sand with Gravel - SW
As above. Less silt, no odor.

End of Log

 No Samples 

5-18-06 20

R. Laskowski
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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Lithologic Description
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KRY653

0.0 Ground Surface
No Returns
Drilling is difficult fro 0 to 4 ft.

Sand with Gravel - SW
Sand, gravelly, rounded to sub-rounded pebbles, up to 1.5", loose, damp, dark yellowish-
brown (10YR5/3)
Sand with Gravel - SW
Sand, coarse, with gravel, pebbles up to 1", sub-angular, loose, 30% fine sand and silts, 
dry, light olive-brown.
No Returns

Sand with Gravel - SW
Sand with gravels, sub-rounded gravels, sand is med- to fine-grained, light olive-brown 
(2.5Y5/4), some pebbles, sub-angular. loose, sl. damp.
Sand with Gravel - SW
Sand, light olive-brown with pebble gravel, sub-angular, up to 0.5". loose, damp, 
(2.5Y5/4), occasional larger rounded gravels. 
No Recovery

Sand - SP
As above. Less silt, no odor.Coarse-grained, with 10% rounded to sub-rounded gravels, 
very few fines, loose, wet.
No Recovery
End of Log

 No Samples 

0.6/-2.3

0/-1.7

Ambient:
PID=22.3
FID=-3.1

5-9-06 15

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY654

0.0 Ground Surface
Surface gravel
with fine sand and silt, poor returns.
No Returns
Rock at 4.0 feet, hard driving.

Sand with Gravel - SW
Sand with gravel, sand is medium to fine-grained. light yellowish-gray, loose, dry.

Gravel with Sand - GW
Gravel with sand, light brown, loose, dry, poor returns.
No Returns

Gravel with Sand - GW
As above.
No Recovery

Sand - SP
Sand, coarse-grained, pebbels up to 0.5", moderately well-sorted, very loose, wet.
No Recovery
End of Log

 No Samples 

29.5/7.5

30.1/-7.0

Ambient:
PID=0.15
FID=-0.13

5-8-06 15

D. Shaffer
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY655

0.0 Ground Surface
Clayey Silt - ML
Clayey silt, dark grayish-brown (2.5Y4/2), some coarse-grained gravel (rounded), sl. 
plastic, sl. damp, loose, very fine silt and clay.
No Returns

Sand with Gravel - SW
Gravelly sand, (2.5Y5/2), fine to med. sand, dry loose, gravels 20%, rounded.
Clay with Silt - CL
Silty clay, (2.5Y4/2),plastic, damp.
CLay with Silt - CL
Silty clay as above with greater amount of gravels dispersed throughout, damp, plastic, 
gravels are sub-rounded and coarse.

Sand with Gravel - SW
Gravelly sand, light olive brown (2.5Y5/3), fine to coarse-grained, fine gravels, sub-
rounded to sub-angular, sl. damp, loose.
Sand with Gravel - SW
As above, poor recovery.
No Recovery

Sand with Gravel - SW
Gravelly sand, light olive-brown (2.5Y5/3), mostly med. to coarse-grained, some fine 
sand, gravels are fine and sub-rounded, wet, loose.
Sand with Gravel - SW
Gravelly sand as above, definite chemical odor noted.

End of Log

KRY655SB001

15.3/113

982/15.3

256/14

726/21

52.7/18.3

25/15

17.9/95.2

Ambient:
PID=0.36
FID=-3.98

5-15-06 17

J. Allewalt, R. Laskowski
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY656

0.0 Ground Surface
Clayey Silt - ML
Light brown, dry silt with sand and gravel (5YR5/2)
CLay with Silt - CL
Dark brown to black clay with silt and minor gravel, changing to brown silt and gravel 
with some sand, minor recovery based on material up flights (2.5YR4/3)

Sand with Gravel - SW
Grayish-brown, fine to coarse sand and fine to medium gravel, trace silt.

Sand with Gravel - SW
Brown, fine to medium silty sand and gravel.

Sand with Gravel - SW
Gray to brown medium to coarse sand and gravel, abundant fine to coarse gravel and 
cobbles.
Silt and Sand - ML
Light brown, dry, silt with some sand and abundant gravel. Minor recovery.
No Recovery

No Recovery

Sand with Gravel - SW
Brown, medium to coarse sand and gravel, some silt, strong odor.

End of Log

KRY656SS001

KRY656SB001

KRY656SB002

KRY656SB003

57.3/26

22.5/28.1
23.3/24.5

8.7/30.2

8.66/30.2

11/24

22.9/175

5-15-06 17

R. Laskowski
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY657

0.0 Ground Surface
Clayey Silt - ML
Light brown, dry silt with sand and gravel.
Silt and Sand with Clay - ML
Dark brown silt with some clay and fine to coarse gravel (2.5Y4/1).
Silt and Sandl - ML
Grayish-brown, fine to coarse sand and fine to medium gravel, trace silt.

Sand with Gravel - SW
Brown fine to coarse sand and gravel, some silt (2.5YR5/3)

Sand with Silt - ML/SW
Brown silty sand to sandy silt with abundant gravel and some silt, light petro odor 
(2.5YR5/3)

No Recovery

Sand with Silt - ML
Brown gravelly silt with some sand.
No Recovery
Auger grinding on gravel with cobbles, about 13' drilling becomes easier, 0.2' recovery is 
brown sand and gravel.

No Recovery

Gravel with Sand - GP
Brwon sandy gravel with petroleum odor, brown sheen.

End of Log

KRY657SS001

KRY657SB001

KRY657SB002

KRY657SB003

7.1/26.1

6.72/26.5

5.3/21.5

3.2/31

8.9/82

5-15-06 18.5

R. Laskowski
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY658

0.0 Ground Surface
Gravel with Sand - GW
Sandy gravel, light brownish-gray (2.5YR6/2), fine to coarse gravel, 35% fine sand, dry.
No Returns

Gravel with Sand - GW
Sandy gravel as above, dry to moist.
No Returns
Gravel with Sand - GW
Sandy gravel, dark grayish-brownm fine to coarse-grained, 30% fine sand, trace clay, 
trace woody debris, moist.
No Recovery

Sand - SP
Gravelly sand, dark grayish-brown (2.5YR4/2), fine to medium sand, fine to large gravel 
(15%), trace clay very damp.
No Recovery
Sand with Gravel - SP
Gravelly sand as above, trace clayey, strong odor at 11.5'.

No Returns

Sand and Gravel - SP
Gravelly sand, very dark grayish-brown (2.5YR3/2), medium to coarse sand, poorly 
sorted, 25% fine to coarse gravels, wet, contaminated, free product.
Sand and Gravel - SP
Gravelly sand as above, wet, visual free product, strong odor.

End of Log

KRY658SS001

KRY658SB001

KRY658SB002

KRY658SB003

KRY658SB004

3.4/38.4

2/29.2

3.04/31.1

2.5/30

9.1/91

13/138

22/211

5-16-06 17

J. Ruth
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY659

0.0 Ground Surface
Silt with Gravel - ML
Gravelly silt, olive-brown (2.5YR4/3), 10% fine gravel, dry.
No Returns

Gravel with Sand - GW
Olive-brown, fine to coarse, 40% sil, dry.

Gravel with Sand - GW
Silty Gravel as above.
No Returns

Gravel with Sand - GW
Sandy gravel, red, gree, olive-brown, fine to coarse gravel, 30% fine to medium, 10% 
silt, dry, becoming moist at 9.0'.
Gravel with Sand - GW
Sandy gravel as above, moist, very slight petro odor.
No Recovery

Gravel with Sand - GW
Sandy gravel as above, red, green, olive-brown, 30% fine sand, moderate petroleum 
odor, wet at 15.5'.
Sand with Gravel - GP
Gravelly sand, olive-brown (2.5YR4/3), fine to medium-grained, moderately sorted, 35% 
fine gravel, trace silty, wet
End of Log

KRY659SS001

KRY659SB001

KRY659SB002

KRY659SB003

0.43/12.5

.075/17.5

2.2/28.6

8.7/85

11.6/103

5-16-06 17

J. Ruth
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY660

0.0 Ground Surface
Sand with Gravel - SW
(fill), loose, stained, no odor, dry.
No Returns

Gravel with Sand - GW
Varied colors, dry, loose, rounded to sub-rounded pebbles to cobble-sized.

Gravel with Sand - GW
Silty Gravel as above, well-rounded coming up augers, difficult drilling.
No Returns

Gravel with Sand - GP
As above, sand is medium-grained (<50%), loose, gray (2.5Y5/4), dry.
No Returns
Gravel and Sand - GP
Dry, loose.
No Returns

Sand with Gravel - GP
Gravel with coarse sand, strong odor, light gray, some clay, wet.
No Returns

Sand with Gravel - SW
Sand with 20% gravel, strong odor, sand is coarse, up to 2" gravel, loose, wet.

End of Log

KRY660SS001

KRY660SB001

KRY660SB002

170/44

176/18.5

Ambient:
PID=0.0
FID=3.7

5-22-06 17

D. Shaffer
7 7/8

4000



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY662

0.0 Ground Surface
Sand - SP
Gravelly sand, light to dark olive-brown (2.5Y5/4), very fine to fine-grained, 20% gravel 
fine to coarse, trace silt, trace wood frags, dry.
No Returns

Sand and Gravel - SP
As above, 25% gravel, moist.

Gravel with Sand - GW
Sandy gravel, dark grayish-brown (2.5Y4/2), fine to coarse gravels, 35% fine sand, sl. 
moist.
No Returns

Gravel with Sand - GW
Sandy gravel, dark grayish-brown, red, light green, medium to coarse gravel, 40% fine 
sand, trace silt, dry.
Gravel with Sand - GW
Sandy gravel as above, poor returns.
No Returns

Gravel with Sand - GW
Sandy gravel as above, coarse gravels, 35% very fine to fine sand, moist to very moist, 
sl. odor.
No Recovery

Sand and Gravel - SP
Gravelly sand, dark olive-brown (2.5Y3/3), medium to coarse-grained, moderately 
sorted, loose, 25% fine gravel, strong odor, visual contamination, wet.
End of Log

KRY662SS001

KRY662SB001

KRY662SB002

KRY662SB003

7/15

9/18

2/15

12/36

3/19

6/80

14/127

18/158

5-16-06 18.5

J. Ruth
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY663

0.0 Ground Surface
Gravel with Sand - GW
Sandy gravels and cobbles, fine to coarse gravel, cobbles to 8-inches, 40% fine sand 
and silt, very dark grayish-brown (2.5Y3/2).

Gravel with Sand - GW
Sandy gravels as above, very poor returns, insufficient for sample.
No Returns
Gravel with Sand - GW
Sandy gravels and cobbles as above.
No Returns
Gravel with Sand - GW
Sandy gravels as above.
Gravel with Sand - GW
Sandy gravels and cobbles as above, very dark grayish-brown (2.5Y3/2), fine to coarse 
gravels, 75% fine sand, moist.

No Returns

Sand and Gravel -SP
Light olive-brown (2.5Y5/4), fine to medium-grained, trace coarse grained, moderately 
sorted, 10% silt, 20% fine to coarse gravel, dry, wet at 16.5', moderate to strong odor.
End of Log

KRY663SS001

KRY663SB001

KRY663SB002

KRY663SB003

20/10

Ambient:
PID=0.5
FID=1.6

5-17-06 17

J. Ruth
7 7/8
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY664

0.0 Ground Surface
Silty Gravel - GM
Light, olive brown, silty, gravels.  2.5YR5/4.  30% silt, 10% fine sand.
No Recovery

Silty Sand - SM
Light, olive brown, silty, sand.  35% silty, very fine to fine sand.  Trace clay, very moist.

Silty Sand - SM
As above.
No Recovery

Sandy Gravel - GW
Red/green/grey fine to coarse sand gravel.  30% sand, 10% silt.

Sandy Gravel - GW
As above.
No Recovery

Gravelly Sand - SP
Light, olive brown, fine to medium grained gravelly sand.  2.5YR 5/4.  Damp, slight odor.  
15% large gravel. 
Gravelly Sand - SP
As above.  Slight odor.  Wet at 17 feet.

Gravelly Sand - SP
As above.  Fine to medium grained.  20% fine to coarse gravel.  Wet.  Slight odor.

End of Log

KRY664SS001

KRY664SB001

KRY664SB002

KRY664SB003

3/25

4/39

6/58

4/30
6/40

6/48

15/85

5-16-06 18.5

J. Ruth
7 7/8



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY665

0.0 Ground Surface
Sandy Gravel - GW
Light, olive brown, sandy gravel.  2.5YR 4/3.  35% sand, fine grained.  10% silt, dry to 
moist.

No Recovery

Gravelly Sand - SP
Light, olive brown, gravelly sand.  Very fine to fine grained.  25% fine to coarse gravel.  
10% silt, very moist.
Silty Sand - SM
Light, olive brown, very fine grained silty sand.  30% silt, trace clay, very moist.
No Recovery

Silty Sand - SM
Red/green/rust orange, very fine grained gravelly, silty sand.  30% silt, 20% gravel, dry.

Silty Sandy - SM
As above.
No Recovery

Gravelly Sand - SP
Light, olive brown, gravelly, sand.  Dry.

No Recovery

Sand - SP
Olive brown, fine to medium grained sand.  Trace fine gravel.  Strong odor, wet.

End of Log

KRY665SS001

KRY665SB001

KRY665SB002

KRY665SB003

1/13

17/22

22/22

11/26

1/18

17/100

10/150

5-16-06 20.5

J. Ruth
7 7/8



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY666

0.0 Ground Surface
Gravel - GP
Gravel Fill

No Recovery

Sand - SP
Light, brownish gray, poorly graded, fine grained sand.  Loose, damp.
No Recovery

Sandy Gravel - GW
Light, yellowish brown, sandy, gravel.  Sand is medium to coarse grained.  Gravels are 
sub- angular to sub-rounded.  Loose, damp.
No Recovery

Gravel - GW
Gravel as above.

No Recovery

Sandy Gravel - GW
Sandy gravel.  Loose, wet.

Sand - SW
Light, yellowish brown, sand with gravels(10%).  Gravels are sub-rounded pebbles, 
loose, wet.
No Recovery

End of Log

KRY666SS001

KRY666SB001

KRY666SB002

0.86/-16

0.80/-15

1.32/-13

2.5/-11

24/86

4-27-06 25.0

D. Shaffer
7 7/8



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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Lithologic Description
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KRY667

0.0 Ground Surface
Gravelly Sand - SW
Light, olive brown gravelly, sand.  Fine to coarse sand.  Fine to medium grained rounded 
gravels.  Dry, loose.
No Recovery

Gravelly Sand - SW
Gravelly sand as above, with more coarse gravel.  Some cobbles.

No Recovery

Gravelly Sand - SW
Gravelly sand as above.

No Recovery

Sandy Gravel - GW
Sandy gravel.  Coarse sand and fine to coarse gravel.  Sub-rounded and rounded.  
Distinct chemical odor and discoloration on grains

Sandy Gravel - GW
Dark gray, sandy, gravel.  2.5YR 4/1.  Sands are medium to coarse grained.  Wet.  
Distinct chemical odor.

No Recovery

Sandy Gravel - GW
As above.
No Recovery
End of Log

KRY667SB001

KRY667SB002

6-01-06 25.0

J. Allewalt
7 7/8



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY669

0.0 Ground Surface
Gravelly Sand - SW
Light, olive brown gravelly, sand.  Fine to coarse sand. 2.5YR 5/3. Fine to coarse 
grained sand and fine gravels.  Trace cobbles, dry, loose.

No Recovery

Gravelly Sand - SW
Gravelly sand as above, with greater % coarse gravels.  Some cobbles.

No Recovery

Gravelly Sand - SW
Gravelly sand as above.  Some cobbles.
No Recovery

Sand - SP
Olive brown, medium grained, sand.  2.5YR 4/3, damp. No odors or contaminant 
evidence.
No Recovery

Sand - SP
Medium to coarse grained sand.  Olive brown, 2.5YR 4/4.  Wet at 16.5 feet.  Loose.  No 
sign of contamination.

Sand - SP
Medium grained, well sorted sand as above.  Wet.

No Recovery

Sand - SP
Sand as above.
End of Log

 No Samples 

6-01-06 25.0

J. Allewalt
7 7/8



LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY670

0.0 Ground Surface
No Recovery

Gravelly Sand - SW
Light olive brown, gravelly sand.  2.5 YR 5/4.  Fine to medium sand.  10-15% gravels.  
Slightly damp, loose.

Gravelly Sand - SW
Gravelly sand as above, with greater % coarse gravels.  

Gravelly Sand - SW
As above.

No Recovery

Sand - SP
Dark gray to olive brown, fine sand. Well sorted, wet, loose.  Water at 8.5 feet.  Distinct 
petroleum odor.
Sand - SP
Fine sand as above with petroleum odor.

Clay - CL
Olive brown, silty, clay.  2.5YR 4/3.  Slightly plastic.
End of Log

KRY670SB001

KRY670SB002
82/219

94/233

Ambient:
PID=0.07
FID=3.5

6-01-06 14.00

J. Allewalt
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY671

0.0 Ground Surface
Gravelly Sand - SW
Black, gravelly, sand for 0.5 feet grading to light olive brown, gravelly, sand.  2.5YR 5/4.  
Fine to coarse gravel, rounded. Sand is fine to medium grained.  Dry, loose.
No Recovery

Gravelly Sand - SW
Light, olive brown, gravelly, sand.  2.5YR 5/4.  Gravel is fine to coarse, rounded and sub-
rounded. Trace cobbles.  

No Recovery

Gravelly Sand - SW
Gravelly sand as above.  No odors or visual evidence of contamination.

No Recovery

Sandy Gravel - GW
Sandy gravel.  Fine sand, fine to coarse, rounded gravels.  

No Recovery

Sandy Gravel - GW
Sandy gravel as above.
End of Log

 No Samples 

56/5

59/5

59/5

59/6

Ambient:
PID=1.6
FID=3.2

6-02-06 25.0

J. Allewalt
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LOG OF BOREHOLE

Borehole ID:  

Kalispell Pole, Reliance Refinery, 
And Yale Oil Facilities

Flathead County
Montana

DRILLING DATE:
DRILLING METHOD: 

BOREHOLE DEPTH (ft bgs):

LOGGED BY:
CLIENT: MDEQ
PROJECT NO.: S1176-37KPT004

BOREHOLE DIAMETER (in.):

DRILLING CO.: Cascade
GROUND SURFACE ELEVATION (ft AMSL):

7 West 6th Avenue, Suite 612
Helena, Montana
(406)442-5588
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KRY672

0.0 Ground Surface
Silt - OL
Organic silts and soil.  Slightly moist, loose.  2.5YR 3/2
Gravelly Sand - SW
Gravelly sands.  Fine to coarse sand and fine to coarse gravel.  Trace cobbles.

No Recovery
Gravelly Sand - SW
Gravelly sand as above.
Sandy Gravel - GW
Coarse gravels and medium to coarse sand.  Dry, loose.  Light, brownish gray.
Gravelly Sand - SW
Gravelly sand.  2.5YR 5/4.  Fine to medium sand and fine to coarse gravel.  Wet at 11.5 
feet.
Sandy Gravel - GW
Sandy gravels with vaiable fine to coarse sand and fine to coarse gravel.  2.5YR 5/3 and 
2.5YR 4/3.

End of Log

KRY672SB001

KRY672SB002

KRY672SB003

6-02-06 24.0

J. Allewalt
7 7/8



 

APPENDIX E 

MONITORING WELL DEVELOPMENT LOGS  
AND SAMPLING DATA SHEETS

 



GROUNDWATER SAMPLING DATA SHEETS  







































































































































































































































MONITORING WELL DEVELOPMENT FORMS   





































































































 

APPENDIX F 

GPS AND SURVEY LOCATION INFORMATION 

 

 



ID EASTING (X) NORTHING (Y)
KRY402 800,248.83430 1,478,861.92920
KRY403 800,195.49100 1,478,931.01130
KRY409 800,344.82570 1,479,294.82610
KRY410 800,439.47510 1,479,594.82610
KRY411 800,038.45440 1,479,681.99550
KRY412 800,290.28340 1,479,755.79700
KRY414 800,443.14170 1,479,762.16520
KRY415 800,501.05900 1,479,835.00850
KRY420 800,528.46770 1,479,925.36350
KRY422 800,721.96960 1,480,144.11210
KRY423 800,682.45130 1,480,096.20620
KRY424 800,750.24490 1,480,133.18450
KRY425 800,672.20630 1,480,064.67660
KRY426 800,710.37930 1,480,177.90240
KRY427 800,722.63340 1,480,206.84020
KRY428 800,777.66290 1,480,123.74890
KRY429 800,255.74890 1,480,091.62390
KRY430 800,521.61670 1,480,168.57150
KRY432 798,603.37790 1,480,781.22750
KRY433 798,787.14590 1,480,751.67780
KRY436 798,742.53580 1,480,502.32080
KRY437 799,217.92440 1,480,594.82610
KRY438 798,524.63070 1,480,413.39960
KRY439 798,709.94110 1,480,369.14030
KRY440 798,833.98630 1,480,321.33120
KRY442 798,636.38480 1,480,165.40340
KRY443 798,810.84960 1,480,103.54330
KRY444 799,010.58590 1,480,135.12620
KRY445 799,234.17850 1,480,117.75110
KRY447 799,517.92440 1,479,494.82610
KRY451 799,899.17200 1,479,494.82610
KRY452 799,417.92440 1,479,569.64110
KRY453 799,317.92440 1,479,583.20220
KRY454 799,460.60920 1,479,595.56910
KRY455 799,517.92440 1,479,567.15030
KRY456 799,617.92440 1,479,575.45300
KRY457 799,731.19150 1,479,590.89920
KRY459 799,908.93890 1,479,594.82610
KRY460 799,728.58240 1,479,696.92650
KRY462 799,920.89120 1,479,688.34970
KRY463 799,717.92440 1,479,794.82610
KRY464 798,505.00830 1,479,815.42100
KRY465 798,617.92440 1,479,494.82610
KRY466 798,817.92440 1,479,494.82610
KRY467 798,917.92440 1,479,494.82610
KRY471 799,309.94130 1,479,486.10520
KRY475 799,117.92440 1,479,594.82610
KRY477 798,608.89890 1,479,717.53960
KRY478 798,917.92440 1,479,894.82610
KRY479 799,017.92440 1,479,894.82610
KRY480 799,017.92440 1,479,994.82610



KRY481 799,228.57110 1,479,986.56270
KRY482 799,429.40020 1,479,996.16640
KRY483 799,882.35850 1,480,074.25410
KRY484 798,817.92440 1,479,324.46680
KRY486 799,217.20120 1,479,302.05550
KRY493 798,792.92440 1,479,769.82610
KRY494 798,817.92440 1,479,794.82610
KRY496 798,917.92440 1,479,694.82610
KRY499 798,975.53360 1,479,673.61690
KRY501 798,987.65360 1,479,709.46720
KRY502 799,087.49730 1,479,677.36570
KRY504 799,141.24310 1,479,677.72100
KRY505 799,135.26060 1,479,659.82040
KRY506 799,209.78530 1,479,640.63310
KRY507 799,194.31880 1,479,667.15700
KRY508 799,197.22240 1,479,714.47490
KRY514 799,726.76970 1,479,979.38750
KRY515 799,817.92440 1,480,094.82610
KRY549 798,291.69810 1,478,719.03040
KRY550 797,956.74840 1,478,663.16610
KRY551 797,855.03570 1,480,564.12610
KRY552 798,163.05940 1,480,808.26170
KRY553 798,628.40830 1,481,188.88990
KRY554 799,422.49630 1,481,037.81630
KRY555 799,584.74490 1,480,896.36960
KRY556 801,039.79470 1,480,887.90020
KRY557 801,006.99420 1,480,396.32340
KRY558 800,681.41910 1,479,835.28770
KRY559 800,111.15830 1,478,666.41580
KRY560 798,075.73080 1,478,860.00080
KRY561 800,219.69370 1,480,874.42660
KRY562 801,246.93050 1,477,579.01480
KRY601 800,423.35020 1,478,679.56500
KRY603 800,417.92440 1,478,794.82610
KRY604 800,996.05540 1,478,954.50980
KRY605 800,714.44310 1,479,097.66910
KRY606 800,654.41370 1,479,109.52150
KRY607 800,377.82370 1,479,062.25010
KRY608 800,248.41900 1,479,077.45280
KRY609 800,414.09520 1,479,204.82180
KRY610 800,117.92440 1,479,494.82610
KRY612 800,244.53840 1,479,769.03340
KRY616 800,327.50110 1,479,809.52970
KRY617 800,311.28560 1,479,894.52710
KRY618 800,417.92440 1,479,894.82610
KRY622 799,617.92440 1,479,894.82610
KRY623 799,817.92440 1,479,894.82610
KRY624 799,428.83560 1,479,787.94890
KRY625 799,617.92440 1,479,794.82610
KRY626 799,417.92440 1,479,694.82610
KRY627 799,617.92440 1,479,694.82610
KRY628 799,817.92440 1,479,694.82610



KRY629 798,617.92440 1,479,594.82610
KRY630 798,717.92440 1,479,594.82610
KRY631 798,817.92440 1,479,594.82610
KRY632 798,917.92440 1,479,594.82610
KRY633 799,017.92440 1,479,594.82610
KRY634 799,217.92440 1,479,594.82610
KRY635 799,823.24150 1,479,501.97700
KRY636 799,017.92440 1,479,494.82610
KRY637 799,117.92440 1,479,494.82610
KRY638 799,217.92440 1,479,494.82610
KRY639 799,417.92440 1,479,494.82610
KRY640 799,623.89070 1,479,498.95000
KRY647 799,517.92440 1,479,194.82610
KRY650 799,817.92440 1,479,294.82610
KRY651 799,802.83970 1,479,395.99940
KRY652 799,617.92440 1,479,384.89800
KRY653 799,028.91390 1,479,293.88170
KRY654 799,172.83690 1,479,340.08570
KRY655 799,217.92440 1,479,794.82610
KRY656 799,206.73040 1,479,710.23790
KRY657 799,108.74690 1,479,705.29010
KRY658 798,995.66180 1,479,734.30620
KRY659 799,050.95950 1,479,713.90270
KRY660 799,017.92440 1,479,655.78710
KRY662 798,957.71230 1,479,751.09490
KRY663 798,926.75570 1,479,763.95550
KRY664 799,037.12650 1,479,771.79570
KRY665 799,045.98870 1,479,796.82670
KRY666 800,419.34250 1,478,739.78860
KRY667 798,955.75620 1,479,412.38540
KRY669 799,301.76600 1,479,406.56510
KRY670 798,837.40320 1,479,387.28820
KRY671 800,277.09900 1,479,784.72410
KRY672 800,364.60500 1,479,894.67660



MMA POINTNUMBER NORTHING EASTING DESCRIPTION ELEVATION-GROUND ELEVATION-MARK ELEVATION-CASING
1029 1480045.84963 799588.96824 3-in alu cap sec cor 2924.82

1 1479148.33591 799569.80495 base 2934.26
1068 1479795.67019 798681.21339 bldg kp&t 2939.80
1065 1479616.64463 801036.37046 bldg Laquinta 2929.33
1033 1480331.31475 798680.74353 bldg N/E 2932.12
1050 1478835.21705 800485.17025 bldg office max 2933.93
1066 1478959.03332 800493.28300 bldg office max 2933.93
1064 1479114.29793 801675.57686 bldg wal-mart 2922.02
1038 1480152.85258 798473.17523 kry100a surface 2936.71 2936.60 2936.92
1040 1479871.40392 798341.01454 kry101a surface 2941.32 2941.08 2941.34
1039 1479873.53474 798332.52536 kry101b surface 2941.30 2940.80 2941.35
1013 1479227.94765 798422.84576 kry102a 2942.72 2945.27 2946.16
1014 1479227.62778 798431.30756 kry102b 2942.79 2945.26 2945.63
1035 1480565.31196 798509.04568 kry103a 2937.33 2940.30 2940.80
1036 1480558.92503 798511.82993 kry103b 2937.25 2939.94 2940.55
1012 1479157.00195 798796.29854 kry104a 2944.11 2946.68 2947.40
1032 1480264.41571 798980.61413 kry105a 2929.38 2932.27 2932.91
1030 1480076.81035 799175.47778 kry106a 2929.44 2932.25 2933.13
1031 1480074.84283 799182.19322 kry106b 2929.58 2932.42 2932.71
1010 1479223.16462 799175.24597 kry107a 2936.32 2938.92 2939.84
1011 1479223.75807 799180.54799 kry107b 2936.17 2938.73 2939.08
1044 1479715.80638 798832.77967 kry108a 2938.50 2941.11 2941.99
1025 1480178.20356 799720.15764 kry109a 2925.65 2928.85 2929.39
1027 1480017.04371 799592.22972 kry110a 2924.29 2926.90 2927.93
1028 1480008.26329 799592.51558 kry110b 2924.33 2926.96 2927.40
1000 1479305.33211 799534.66845 kry111a 2934.43 2936.61 2937.77
1001 1479299.41267 799535.42224 kry111b 2934.64 2936.96 2937.44
1006 1478962.21190 799461.85776 kry112a 2932.84 2935.59 2936.49
1007 1478965.33652 799449.69302 kry112b 2933.09 2935.78 2936.19
1043 1479766.25381 798823.71560 kry113a 2938.17 2940.77 2941.32
1042 1479761.68975 798832.73058 kry113b 2938.07 2940.96 2941.23
1016 1479596.32355 799812.63628 kry114a 2931.65 2934.65 2935.25
1017 1479597.99814 799807.44598 kry114b 2931.63 2935.09 2935.38
1004 1479032.95793 799831.58222 kry115a 2933.91 2936.78 2937.47
1005 1479034.86424 799826.51529 kry115b 2933.85 2936.68 2937.09
1008 1478757.26712 799718.07228 kry116a 2929.33 2931.53 2932.60



MMA POINTNUMBER NORTHING EASTING DESCRIPTION ELEVATION-GROUND ELEVATION-MARK ELEVATION-CASING
1009 1478750.69776 799716.15153 kry116b 2929.32 2931.97 2932.38
1018 1479947.02292 800042.35685 kry117 2926.08 2929.25 2929.81
1023 1480222.70548 800277.91309 kry118a flush 2924.67 2924.44 2924.81
1024 1480220.75639 800289.70103 kry118b flush 2924.50 2924.21 2924.51
1019 1479945.70763 800233.64818 kry119 2926.45 2929.69 2929.97
1002 1479211.63975 800125.25313 kry121a 2934.25 2937.39 2937.75
1003 1479208.80364 800130.19500 kry121b 2934.02 2937.35 2937.60
1046 1478410.92749 799959.69598 kry122a flush 2930.48 2930.07 2930.39
1047 1478417.68998 799963.86628 kry122b flush 2930.40 2929.80 2930.36
1020 1479920.15674 800476.00120 kry123 2925.78 2928.93 2929.46
1049 1478742.31196 800531.19173 kry125a flush 2935.07 2934.75 2935.18
1048 1478733.96432 800529.17095 kry125b flush 2934.90 2934.40 2935.06
1021 1479831.10306 800569.50266 kry126a 2924.20 2927.54 2927.69
1022 1480095.75003 800673.96396 kry127a 2920.35 2923.05 2923.65
1056 1479471.19439 800742.88193 kry128a flush 2928.25 2928.07 2928.35
1055 1479463.32699 800741.81489 kry128b flush 2928.34 2928.05 2928.41
1061 1478777.32362 800810.83953 kry129a surface 2932.23 2931.84 2932.32
1060 1478783.10878 800818.67823 kry129b surface 2931.47 2931.10 2931.53
1058 1479242.15759 801057.77712 kry130a flush 2927.02 2926.68 2927.18
1057 1479238.46205 801046.49742 kry130b flush 2927.19 2926.85 2927.20
1500 1479905.71237 799319.12769 kry132a 2927.70 2930.75 2931.25
1045 1479398.69809 799019.85014 kry133 2936.01 2939.44 2939.81
1015 1479496.66564 799724.63685 kry134a 2932.15 2935.11 2935.87
1054 1479686.33789 800208.39507 kry135 2927.67 2931.22 2931.64
1052 1479482.37855 800009.34048 kry136 2932.42 2935.39 2936.20
1053 1479561.40995 800396.60200 kry137 2926.84 2929.90 2930.48
1051 1479338.79932 800304.98839 kry138a 2930.74 2934.14 2934.48
1062 1478871.67512 801567.28851 kry139a surface 2919.83 2919.51 2919.90
1063 1478872.69434 801555.32374 kry139b surface 2919.63 2919.24 2919.63
1041 1479712.33791 797590.87053 kry200 2933.08
1037 1480138.64467 798366.55179 kry201 2930.05
1034 1480627.31780 798947.73512 kry202 2925.78
1026 1480193.26329 799709.94124 kry203 2925.01
1059 1480975.48840 801521.55314 kry204 2911.96
1067 1478618.96743 801062.18519 ntl-mw3 2912.27 2915.31 2915.66
1069 1478594.67754 801332.58889 ntl-mw4 2914.97 2917.76 2918.16



REMEDIAL INVESTIGATION DATA 
 

(Please see attached compact disk) 
 



Appendix G - 2006 Field Quality Control Samples
Equipment Rinsate Blank Samples

Other

STATION GWRR-4 GWY-10 KRY111A KRY111A KRY121B KRY122A KRY125A KRY130B KRY130B KRY200 KRY403
SAMPLE KRYGWRR4QE001 KRYGWY10QE001 KRY111AQE001 KRY111AQE001 KRY121BQE001 KRY122AQE001 KRY125AQE001KRY130QE001KRY130QE001 KRY200QE001 KRY403QE001

COLLECTIONDATE 6/29/2006 7/7/2006 6/16/2006 6/16/2006 6/28/2006 6/26/2006 6/26/2006 4/27/2006 4/27/2006 7/14/2006 4/26/2006
SAMPLETYPE QC QC QC QC QC QC QC QC QC QC QC

LABUNITS ug/L pg/L pg/L ug/L ug/L ug/L ug/L pg/L ug/L ug/L ug/L
1,2,3,4,6,7,8-HPCDD 19 8.8 1.5
1,2,3,4,6,7,8-HPCDF 3 2.1 1.2
1,2,3,4,7,8,9-HPCDF 6 3.3 1.4

1,2,3,4,7,8-HXCDD 15 3.1 1.6
1,2,3,4,7,8-HXCDF 3.9 1.4 0.87
1,2,3,6,7,8-HXCDD 12 3.6 1.7
1,2,3,6,7,8-HXCDF 3.5 1.2 1
1,2,3,7,8,9-HXCDD 14 3.4 1.8
1,2,3,7,8,9-HXCDF 2.7 2.1 1.5

1,2,3,7,8-PECDD 9.3 3.7 1.3
1,2,3,7,8-PECDF 13 5.7 1.5

1,2,4-TRICHLOROBENZENE 10 10 10 10 10 10 10 10
1,4-DICHLOROBENZENE 10 10 10 10 10 10 10 10

2,3,4,6,7,8-HXCDF 2.4 1.2 1.8
2,3,4,7,8-PECDF 7.2 3.7 0.91

2,3,7,8-TCDD 4.7 3.2 1.5
2,3,7,8-TCDF 4.4 2.3 0.76

BIPHENYL 10 10 10 10 10 10 10 10
CARBAZOLE 10 10 10 10 10 10 10 10

HEXACHLOROBUTADIENE 10 10 10 10 10 10 10 10
NAPHTHALENE 1 1 1 1 1 1 1 1

NITROBENZENE 10 10 10 10 10 10 10 10
OTAL EXTRACTABLE HYDROCARBONS
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Appendix G - 2006 Field Quality Control Samples
Equipment Rinsate Blank Samples

Other

STATION
SAMPLE

COLLECTIONDATE
SAMPLETYPE

LABUNITS
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

1,2,4-TRICHLOROBENZENE
1,4-DICHLOROBENZENE

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

BIPHENYL
CARBAZOLE

HEXACHLOROBUTADIENE
NAPHTHALENE

NITROBENZENE
OTAL EXTRACTABLE HYDROCARBONS

KRY410 KRY430 KRY440 KRY440 KRY475 KRY507 KRY558 KRY558 KRY608 KRY612 KRY612 KRY636
KRY410QE001 KRY430QE001 KRY440QE001 KRY440QE001 KRY475QE001 KRY507QE001 KRY558QE001 KRY558QE001 KRY608QE001 KRY612QE001 KRY612QE001 KRY636QE001

4/24/2006 5/11/2006 5/3/2006 5/3/2006 5/17/2006 5/15/2006 5/31/2006 5/31/2006 5/25/2006 4/21/2006 4/21/2006 5/9/2006
QC QC QC QC QC QC QC QC QC QC QC QC

ug/L ug/L pg/L ug/L ug/L ug/L pg/L ug/L ug/L pg/L ug/L mg/L
8.4 3.3 4.9
6.7 0.76 1.2
9.5 0.74 1.1
8.3 0.74 0.71
3.8 1 1.3
6.8 0.37 0.91
3.8 0.27 0.35
4.8 0.28 0.83
4.5 0.43 0.52
8.9 0.43 2.4
9.3 0.39 0.86

10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10

2.7 0.29 0.4
5.3 0.35 0.83
11 0.63 1.2
5.1 0.43 0.99

10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10
10 10 10 10 10 10 10 10
1 1 1 1 1 1 1 1
10 10 10 10 10 10 10 10

0.32
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Appendix G - 2006 Field Quality Control Samples
Equipment Rinsate Blank Samples

Other

STATION
SAMPLE

COLLECTIONDATE
SAMPLETYPE

LABUNITS
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF

1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

1,2,4-TRICHLOROBENZENE
1,4-DICHLOROBENZENE

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

BIPHENYL
CARBAZOLE

HEXACHLOROBUTADIENE
NAPHTHALENE

NITROBENZENE
OTAL EXTRACTABLE HYDROCARBONS

KRY636 KRY636 KRY660 KRY662 NTL-MW-4
KRY636QE001 KRY636QE001 KRY660QE001 KRY662QE001 KRYNTLMW4QE001

5/9/2006 5/9/2006 5/23/2006 5/16/2006 6/29/2006
QC QC QC QC QC

pg/L ug/L ug/L ug/L ug/L
120
15
10
4

2.4
2.5
2.5
4.5
3

3.2
4.8

10 10 10 10
10 10 10 10

1.8
2.7
3.4
2.7

10 10 10 10
10 10 10 10
10 10 10 10
1 1 1 1
10 10 10 10
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Appendix G - 2006 Groundwater Data 
Metals

Sample Station KRY100A KRY101A KRY103A KRY103B KRY107A KRY107B KRY111A KRY111B
Sample Identification KRY100AGW001 KRY101AGW001 KRY103AGW001 KRY103BGW001 KRY107AGW001 KRY107BGW001 KRY111AGW001 KRY111BGW001

Sample Collection Date 6/15/2006 6/14/2006 6/15/2006 6/15/2006 6/16/2006 6/16/2006 6/16/2006 6/16/2006
Sample Type GW GW GW GW GW GW GW GW
Duplicate of

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum 30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U 
Antimony 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 

Arsenic 11 7 U 17 3 U 3 U 3 U 9 U 3 U 
Barium 293 260 590 107 143 120 512 122 

Beryllium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Cadmium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 

Chromium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 
Cobalt 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 

Copper 1 U 1 U 1 U 1 U 1 U 1 U 2  1 U 
Iron 170 230 8240 30 U 30 U 30 U 450 30 U 

Lead 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 
Manganese 2930 778 2930 69 5 U 47 5320 5 U 

Mercury 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 
Nickel 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 

Selenium 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 
Silver 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ 5 UJ

Thallium 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 
Tin 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 

Vanadium 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 
Zinc 10 U 10 U 10 10 U 10 U 10 10 U 10 U 



Appendix G - 2006 Groundwater Data 
Metals

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Aluminum
Antimony

Arsenic
Barium

Beryllium
Cadmium

Chromium
Cobalt

Copper
Iron

Lead
Manganese

Mercury
Nickel

Selenium
Silver

Thallium
Tin 

Vanadium
Zinc

KRY114A KRY114B KRY118A KRY118B KRY121A KRY121A KRY121B KRY123A
KRY114AGW001 KRY114BGW001 KRY118AGW001 KRY118BGW001 KRY121AGW001 KRY121AGW701 KRY121BGW001 KRY123AGW001

6/29/2006 7/5/2006 7/5/2006 7/5/2006 6/20/2006 6/20/2006 6/28/2006 6/21/2006
GW GW GW GW GW DU GW GW

KRY121AGW001
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
6 3 U 3 U 3 U 3 U 3 U 3 U 3 U

329 108 104 101 225  220 1 130 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

10 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

300 U 30 U 30 U 30 U 950 940 30 U 30 U
10 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
5290 5 U 5 U 24 698 690 177 5 U
0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
10 U 10 U 10 U 10 U 100 U 100 U 10 U 100 U
10 U 10 U 10 U 10 U 10 U 10 90 10 U



Appendix G - 2006 Groundwater Data 
Metals

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Aluminum
Antimony

Arsenic
Barium

Beryllium
Cadmium

Chromium
Cobalt

Copper
Iron

Lead
Manganese

Mercury
Nickel

Selenium
Silver

Thallium
Tin 

Vanadium
Zinc

KRY126A KRY127A KRY129A KRY129B GWRR-2 GWRR-5 GWRR-7 GWRR-9
KRY126AGW001 KRY127AGW001 KRY129AGW001 KRY129BGW001KRYGWRR2GW00KRYGWRR5GW00KRYGWRR7GW00KRYGWRR9GW00

6/21/2006 6/21/2006 6/27/2006 6/21/2006 7/5/2006 7/5/2006 7/6/2006 7/6/2006
GW GW GW GW GW GW GW GW

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
3 U 3 U 3 U 3 U 3 U 3 U 9 3 U
397 96 J 178 207  247 144 184 282 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 3  10 U 1 U 1 U 2 U 1 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1 U 1 U 3  1 U 1 U 1 U 1 U 1 U

30 U 30 U 30 U 30 U 1610 300 18990 3360 
0.5 U 0.5 U 0.5 U 10 U 0.5 U 0.5 U 0.5 U 0.5 U
13 U 20 U 628 195 478 774 12570 1679 

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
10 U 10 U 20 10 U 10 U 10 U 10 U 10 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 UJ 5 U 5 U 5 U 5 U

0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
100 U 100 U 10 U 1 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 10 U 10 U



Appendix G - 2006 Groundwater Data 
Metals

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Aluminum
Antimony

Arsenic
Barium

Beryllium
Cadmium

Chromium
Cobalt

Copper
Iron

Lead
Manganese

Mercury
Nickel

Selenium
Silver

Thallium
Tin 

Vanadium
Zinc

GWY-10 GWY-14 GWY-4 KPT-15 KPT-1 KPT-2 KPT-3 PW-1
KRYGWY10GW001KRYGWY14GW001KRYGWY4GW001KRYKPT15GW001KRYKPT1GW001 KRYKPT2GW001 KRYKPT3GW001 KRYPW1GW001

7/6/2006 7/6/2006 7/6/2006 6/28/2006 6/22/2006 6/28/2006 6/28/2006 7/7/2006
GW GW GW GW GW GW GW GW

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
30 U 30 U 30 U 30 U 30 U 30 U 30 U 30 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
3 U 3 U 3 U 3 U 3 U 70 3 U 55 
233 167 307 108 132 388 250 1022 
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 10 U 10 U 10 U 10 U 2 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
3 U 1 U 1 U 10 U 1 U 1 U 1 U 1 U
120 30 U 230 430 30 U 1930 50 U 18020 
0.5 U 0.5 U 0.7  10 U 10 U 10 U 10 U 7.3  
460 391 539 19 5 U 6420 1234 2936 

0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U

0.2 U 0.2 U 0.2 U 0.2 U 10 U 0.2 U 0.2 U 0.2 U
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U



Appendix G - 2006 Sediment Data 
EPH and VPH

Sample Station KRY200 KRY201 KRY202 KRY203 KRY204
Sample Identification KRY200SE001 KRY201SE001 KRY202SE001 KRY203SE001 KRY204SE001

Sample Collection Date 7/13/2006 7/13/2006 7/13/2006 7/13/2006 7/13/2006
Sample Type SD SD SD SD SD
Duplicate of

Units mg/kg mg/kg mg/kg mg/kg mg/kg
EPH

C11-C22 Aromatics 15 NA 15 U NA NA
C19-C36 Aliphatics 14 NA 10 J NA NA

C9-C18 Aliphatics 15 U NA 15 U NA NA
Total Extractable Hydrocarbons 71 NA 44 NA NA

VPH
C5-C8 Aliphatics 3.1 UJ 3 UJ 3.1 UJ 3 U 3.9 UJ

C9-C10 Aromatics 3.1 U 3 UJ 3.1 U 3 U 3.9 U
C9-C12 Aliphatics 3.1 UJ 3 UJ 3.1 UJ 3 U 3.9 UJ

Total Purgeable Hydrocarbons 3.1 U 3 UJ 3.1 U 3 U 3.9 U
Benzene 0.076 U 0.075 UJ 0.077 U 0.074 U 0.098 U

Ethylbenzene 0.076 U 0.075 UJ 0.077 U 0.074 U 0.098 U
M+P-Xylenes 0.076 U 0.075 UJ 0.077 U 0.074 U 0.098 U

Methyl Tert-Butyl Ether 0.15 UJ 0.15 UJ 0.15 UJ 0.15 U 0.2 UJ
Naphthalene 0.15 U 0.15 UJ 0.15 U 0.15 U 0.2 U

O-Xylene 0.076 U 0.075 UJ 0.077 U 0.074 U 0.098 U
Toluene 0.098 0.075 UJ 0.24 0.074 U 0.098 U

Xylenes (Total) 0.076 U 0.075 UJ 0.077 U 0.074 U 0.098 U
Petroleum Hydrocarbons

Total Extractable Hydrocarbons - Screen 107 20 76 24 35 



Appendix G - 2006 Subsurface Soil Data
Dioxins and Furans

Sample Station KRY127A KRY127A KRY603 KRY603 KRY603 KRY610
Sample Identification KRY127ASB001 KRY127ASB002 KRY603SB001 KRY603SB002 KRY603SB003 KRY610SB001

Sample Collection Date 5/31/2006 5/31/2006 4/26/2006 4/26/2006 4/26/2006 4/24/2006
Sample Type SB SB SB SB SB SB
Duplicate of

Units ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
Upper Depth 3.5 8 4 8 19 4
Lower Depth 5 9.5 6 10 20 6

1,2,3,4,6,7,8,9-OCDD 200 630 49 1.6 U 3.7 J 2900 J
1,2,3,4,6,7,8,9-OCDF 8.2 J 25 2.2 J 0.11 U (0.24) 0.12 U (0.3) 50 J
1,2,3,4,6,7,8-HPCDD 28 94 9.5 0.32 J 0.17 U (0.84) 380 
1,2,3,4,6,7,8-HPCDF 3.5 J 9.9 2.2 J 0.1 U 0.16 U 0.18 U (42)
1,2,3,4,7,8,9-HPCDF 0.28 J 0.63 J 0.3 J 0.11 U 0.094 J 1.8 J
1,2,3,4,7,8-HXCDD 0.1 U 0.36 J 0.21 U (0.42) 0.14 U 0.17 U 2.1 J
1,2,3,4,7,8-HXCDF 0.37 J 1 J 0.09 U (0.39) 0.073 U 0.3 J 3 J
1,2,3,6,7,8-HXCDD 1.5 J 4.9 1.2 J 0.17 U 0.17 U 23 
1,2,3,6,7,8-HXCDF 0.055 U (0.26) 0.089 U (0.46) 0.11 U (0.34) 0.076 U 0.089 U 1.6 J
1,2,3,7,8,9-HXCDD 0.39 J 1.2 J 1.1 J 0.16 U 0.13 U 5 J
1,2,3,7,8,9-HXCDF 0.15 J 0.48 J 0.11 U 0.085 U 0.081 U 1.8 J

1,2,3,7,8-PECDD 0.15 J 0.41 J 0.49 J 0.13 U 0.1 U 1.3 J
1,2,3,7,8-PECDF 0.13 J 0.31 J 0.19 U (0.56) 0.26 U 0.098 U 0.32 U (0.85)

2,3,4,6,7,8-HXCDF 0.22 J 0.6 J 0.65 J 0.061 U 0.077 J 1.8 J
2,3,4,7,8-PECDF 0.23 J 0.7 J 1.1 J 0.13 U 0.12 J 0.2 U (1.4)

2,3,7,8-TCDD 0.064 J 0.062 U (0.15) 0.23 U 0.29 U 0.16 U 0.21 U
2,3,7,8-TCDF 0.04 U (0.094) 0.16 J 1.3 J 0.2 U 0.12 U 0.62 J

HPCDD (TOTAL) 47 160 19 0.32 J 0.96 J 680 
HPCDF (TOTAL) 13 41 4.5 J 0.11 U 0.42 U 92 

HXCDD (TOTAL) 5.6 18 12 0.15 U 1.4 J 87 
HXCDF (TOTAL) 6.6 21 5.7 0.074 U 0.52 J 71 
PECDD (TOTAL) 0.84 J 2.5 J 1.2 J 0.13 U 0.22 J 4.4 J
PECDF (TOTAL) 1.7 J 5.5 12 0.19 U 0.12 J 22 
TCDD (TOTAL) 0.36 J 2.3 0.36 J 0.29 U 0.16 U 0.21 U
TCDF (TOTAL) 0.48 J 0.31 J 12 0.2 U 0.14 J 1.3 

2,3,7,8-TCDD (TEQ) (WHO 2005) 0.95286 2.8391 1.56676 0.286176 0.250265 10.43275 
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Appendix G - 2006 Subsurface Soil Data
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY610 KRY612 KRY612 KRY628 KRY628 KRY628
KRY610SB002 KRY612SB001 KRY612SB002 KRY628SB001 KRY628SB003 KRY628SB004

4/24/2006 4/21/2006 4/21/2006 5/12/2006 5/12/2006 5/12/2006
SB SB SB SB SB SB

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
8 4 8 6 14 9.5

10 6 10 7.5 15.5 14
410 J 1900 240 J 150 1200000 J 310000 N2

8 J 76 13 J 4.4 J 54000 N3 12000 N2
62 250 34 19 200000 N3 41000 N2
7.4 35 6.3 0.2 U (1.6) 27000 4900 

0.41 J 2.7 J 0.52 U 0.36 U 1700 300 
1 J 3.8 J 0.69 J 0.41 U 97 23 

0.57 J 1.6 J 0.42 J 0.31 U (0.41) 2500 490 
4.1 J 11 1.8 J 1.2 J 13000 2400 

0.13 U (0.4) 1.8 J 0.3 J 0.28 U 660 140 
1.5 J 6.8 1.1 J 0.34 U 830 150 

0.29 J 1.6 J 0.17 U (0.26) 0.42 U 1200 210 
0.15 U (0.46) 1.7 J 0.37 U 0.56 U 23 5.9 

0.38 J 0.73 J 0.19 U 0.44 U 670 71 
0.16 U (0.31) 2.5 J 0.46 J 0.36 U 0.84 U (850) 0.27 U (190)

0.54 J 1.8 J 0.46 J 0.44 U 1.4 U (970) 240 
0.15 U 0.15 U (0.29) 0.25 U 0.53 U 0.83 U 0.37 J
0.14 J 0.34 J 0.24 U 0.34 U 180 J 25 J
110 460 68 32 320000 N3 65000 N2
21 120 17 5.8 29000 5200 
18 89 18 2 J 31000 5800 
15 46 13 3.3 J 54000 9900 

0.68 J 16 2.2 J 0.56 U 75 36 
5.5 20 4.8 1.2 J 12000 1800 

0.15 U 6.1 0.25 U 0.53 U 5.2 4.4 
1.1 6.9 1.5 0.34 U 540 84 

2.0974 8.8207 1.43435 1.11172 4741.415 992.3 
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Appendix G - 2006 Subsurface Soil Data
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY656 KRY656 KRY656 KRY666 KRY666
KRY656SB001 KRY656SB002 KRY656SB003 KRY666SB001 KRY666SB002

5/15/2006 5/15/2006 5/15/2006 4/27/2006 4/27/2006
SB SB SB SB SB

ng/kg ng/kg ng/kg ng/kg ng/kg
4.5 8 15.5 4 9
5 9.5 17 5 10

1400 3700 110000 N2 8 J 4.4 J
78 190 3000 N2 0.5 J 0.32 J

180 490 17000 N2 1.5 J 0.64 J
26 72 1700 0.11 U (0.24) 0.23 U

0.53 U (1.4) 4.4 94 0.11 U 0.12 U
0.62 U 1.2 J 9.4 0.15 U 0.13 U
2.3 J 0.54 U (7.1) 170 0.08 U (0.14) 0.099 U
9.9 26 1300 0.18 U 0.14 U

0.51 U (0.55) 1.8 J 66 0.12 U 0.059 U (0.079)
0.44 U 2.9 J 82 0.14 U 0.086 U

0.43 U (1) 2.8 J 110 0.14 U 0.12 U
0.31 U 0.4 J 2.6 J 0.12 U 0.18 U

0.39 U (0.5) 0.43 U (1.5) 59 0.13 U 0.12 U
0.43 U (1.1) 3.1 J 99 0.15 J 0.092 J

1.3 J 3.6 J 140 0.29 J 0.18 J
0.34 U 0.28 U 0.16 U (0.16) 0.18 U 0.28 U
0.19 U 0.76 J 17 J 0.14 U 0.16 U
300 800 26000 N2 3 J 1.3 J
82 270 1800 0.11 U 0.42 U
25 71 3000 0.35 J 0.17 J
43 100 2100 1.5 J 0.33 J

0.31 U 0.94 J 7.2 0.12 U 0.18 U
11 31 980 2 J 1.1 J

0.34 U 0.4 J 0.98 0.18 U 0.28 U
0.19 U 2.3 56 0.61 J 0.2 J
4.6479 12.6845 453.63 0.32375 0.345266 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station KRY103A KRY103A KRY103A KRY105A KRY111A KRY111A
Sample Identification KRY103ASS001 KRY103ASS002 KRY103ASS003 KRY105ASS002 KRY111ASS001 KRY111ASS002

Sample Collection Date 5/22/2006 5/22/2006 5/22/2006 5/22/2006 5/2/2006 5/2/2006
Sample Type SS SS SS SS SS SS
Duplicate of

Units ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
Upper Depth 0 0 0 0 0 0.5
Lower Depth 0.5 0.5 0.5 0.5 0.167 1

1,2,3,4,6,7,8,9-OCDD 8700 7600 14000 7700 230 J 380 J
1,2,3,4,6,7,8,9-OCDF 320 300 540 490 11 J 17 J
1,2,3,4,6,7,8-HPCDD 1100 970 2000 980 23 46 
1,2,3,4,6,7,8-HPCDF 160 140 210 180 1.6 U (3.6) 7.7 
1,2,3,4,7,8,9-HPCDF 12 8 16 14 1.7 U 0.4 U (0.48)
1,2,3,4,7,8-HXCDD 18 14 58 7.7 1.3 U 0.46 U (1)
1,2,3,4,7,8-HXCDF 8.4 9.2 12 13 0.81 U 0.25 U (0.58)
1,2,3,6,7,8-HXCDD 63 51 150 54 1 U 2.9 J
1,2,3,6,7,8-HXCDF 6.6 5.8 9.3 6.4 0.59 U 0.31 U (0.39)
1,2,3,7,8,9-HXCDD 42 32 120 17 1.2 U 1.5 J
1,2,3,7,8,9-HXCDF 3.9 J 0.24 U (2.8) 5.5 J 4.2 J 0.86 U 0.37 U

1,2,3,7,8-PECDD 14 9 45 3 J 1 U 0.37 U (0.44)
1,2,3,7,8-PECDF 2.5 J 2.3 J 4.1 J 3 J 1.4 U 0.49 U

2,3,4,6,7,8-HXCDF 6.2 5.1 J 6.4 J 3.8 J 0.92 U 0.23 U (0.64)
2,3,4,7,8-PECDF 6.1 5.2 J 11 6.1 1.3 U 0.49 J

2,3,7,8-TCDD 1.7 1.3 9.5 0.37 0.86 U 0.2 U
2,3,7,8-TCDF 0.88 J 0.19 U (0.68) 1.2 J 0.68 J 0.68 U 0.28 U

HPCDD (TOTAL) 2200 1800 4800 1800 43 86 
HPCDF (TOTAL) 450 400 700 630 6.7 21 

HXCDD (TOTAL) 450 360 1800 210 7.5 13 
HXCDF (TOTAL) 200 160 160 200 5.4 11 
PECDD (TOTAL) 96 81 640 9 1 U 0.41 J
PECDF (TOTAL) 99 85 160 83 1.4 U 4.6 J
TCDD (TOTAL) 35 33 340 0.37 0.86 U 0.2 U
TCDF (TOTAL) 19 14 B 48 8.4 B 0.68 U 0.28 U

2,3,7,8-TCDD (TEQ) (WHO 2005) 47.929 37.363 120.785 30.165 1.8428 1.73585 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY111A KRY409 KRY409 KRY409 KRY415 KRY415
KRY111ASS003 KRY409SS001 KRY409SS002 KRY409SS003 KRY415SS001 KRY415SS002

5/2/2006 4/24/2006 4/24/2006 4/24/2006 4/24/2006 4/24/2006
SS SS SS SS SS SS

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
1 0 0.5 1 0 0.5
2 0.5 1 2 0.5 1

10000 J 1100 J 62 J 6.6 J 340 J 1100 J
330 35 J 2.4 J 0.59 UJ 23 J 98 J
620 140 6.7 0.95 J 53 170 
82 20 1.2 J 0.24 J 2.1 U (9.5) 30 J
6.6 1.5 J 0.091 U 0.099 U 4.4 U 16 U
8.7 2.6 J 0.12 U 0.08 U 1.9 U 5.9 U
10 1.1 J 0.15 U 0.075 U (0.076) 1.7 U 5.8 U
25 6.8 0.1 U (0.35) 0.14 J 3.9 J 12 J

4.3 J 1.8 J 0.092 U (0.14) 0.084 U 1.8 U 7.7 U
2.4 J 4.7 J 0.29 J 0.081 U (0.087) 2.5 J 8.6 U
3.7 J 0.7 J 0.14 U 0.079 U 2.3 U 5.2 U

0.47 J 1.4 J 0.11 U 0.067 U 3.3 U 7.7 U
2.1 J 0.93 J 0.12 U 0.066 U 4.1 U 8.6 U
4.9 2.6 J 0.21 J 0.072 U 2.5 U 5.9 U
5.2 2.4 J 0.09 U (0.18) 0.051 J 2.7 U 7.2 U

0.18 U 0.29 J 0.079 U 0.078 U 3.6 U 10 U
0.23 U (0.69) 0.94 J 0.16 J 0.085 U 2.1 U 8.8 U

1000 330 15 2.1 J 110 320 U
470 51 2.9 J 0.24 U 19 100 
87 57 2.7 J 1 J 21 110 

200 38 2 J 0.31 U 15 J 38 J
0.47 J 7.6 0.32 U 0.07 U 3.3 7.7 

23 35 0.94 J 0.39 J 3.4 7.9 
0.18 2.5 1.3 0.078 U 3.6 10 

0.34 J 19 1.7 0.085 U 2.1 8.8 
18.3025 6.5174 0.333075 0.1454035 5.8799 16.0934 

Page 2 of 10



Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY415 KRY422 KRY429 KRY429 KRY429 KRY430
KRY415SS003 KRY422SS001 KRY429SS001 KRY429SS002 KRY429SS003 KRY430SS001

4/24/2006 4/24/2006 5/11/2006 5/11/2006 5/11/2006 5/11/2006
SS SS SS SS SS SS

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
1 0 0 0 0 0
2 0.5 0.167 0.5 0.5 0.167

520 J 940 J 87 220 1400 1200 
38 J 31 J 6 J 10 61 54 
86 130 10 31 180 170 

18 J 17 2.5 J 3.9 J 22 27 
10 U 1.1 J 0.33 J 0.26 J 1.3 J 1.3 J
4.7 U 2.7 J 0.21 J 0.49 J 1.9 J 1.8 J
5.1 U 0.13 U (1.7) 0.32 J 0.28 J 1.8 J 1.5 J
6.4 U 6.6 0.44 J 1.5 J 7.2 7.3 
5 U 0.95 J 0.037 U (0.34) 0.044 U (0.45) 0.077 U (3.2) 0.035 U (2)

6.1 U 4.9 J 0.35 J 1.1 J 4.9 J 4.2 J
6.7 U 0.48 J 0.08 J 0.1 J 0.5 J 0.41 J
5 U 1 J 0.1 J 0.043 U (0.27) 0.86 J 0.83 J

5.7 U 0.45 J 0.083 J 0.097 U 0.39 J 0.33 J
5.7 U 1.3 J 0.22 J 0.26 J 1.5 J 1.4 J
4.9 U 0.93 J 0.1 J 0.051 U (0.13) 0.85 J 0.81 J
3.1 U 0.12 U (0.17) 0.065 U 0.08 U 0.057 U (0.15) 0.078 U (0.094)
3.5 U 0.24 J 0.081 J 0.078 J 0.34 J 0.27 J
170 260 18 55 320 300 
56 41 7 12 75 80 
43 57 3.6 J 11 54 53 

10 J 25 3.4 J 5.7 33 35 
5 U 8.1 0.41 J 1.3 J 8.7 6.7 

5.3 U 11 1.5 J 1.9 J 12 12 
3.1 U 3.2 0.18 J 0.36 J 2 0.95 J
3.5 U 3.7 0.84 J 1.4 5.7 5 

8.2879 4.9518 0.50829 1.019855 5.647 5.2771 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY430 KRY430 KRY440 KRY440 KRY482 KRY482
KRY430SS002 KRY430SS003 KRY440SS001 KRY440SS002 KRY482SS001 KRY482SS002

5/11/2006 5/11/2006 5/3/2006 5/3/2006 5/10/2006 5/10/2006
SS SS SS SS SS SS

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
0 0 0 0 0 0

0.5 0.5 0.5 0.5 0.5 0.5
67 7.9 U 4100 J 720 J 8500 2100 

3.5 J 0.67 U 220 J 43 J 510 120 
9.3 1.1 U 460 92 910 220 

1.9 J 0.075 U (0.22) 81 14 150 36 
0.095 U (0.14) 0.088 U 1.2 U (4.5) 0.34 U (0.87) 11 2.5 J
0.081 U (0.12) 0.071 U 1.1 U (3.5) 0.94 J 6.9 1.7 J

0.18 J 0.04 U (0.06) 5.1 1.1 J 9.8 2.6 J
0.4 J 0.053 U 1.3 U (22) 0.13 U (4.4) 36 8.6 

0.041 U (0.18) 0.041 J 2 J 0.29 U (1.2) 0.032 U (5.9) 0.068 U (2.1)
0.27 J 0.064 U 8.8 1.9 J 16 4 J

0.046 U 0.06 U 1.1 U (2.1) 0.48 J 2.7 J 0.79 J
0.059 J 0.043 U 2.1 J 0.55 J 2.2 J 0.62 J
0.088 U 0.043 U 1.2 U 0.55 U 1.5 J 0.44 J

0.044 U (0.072) 0.039 U 6.3 0.28 U (1) 6.6 1.6 J
0.11 J 0.038 U 3.4 J 0.73 J 3.8 J 1 J

0.071 U 0.073 U 0.64 U 0.21 U 0.22 J 0.071 U (0.074)
0.051 U (0.063) 0.058 J 0.49 U (0.6) 0.31 J 0.45 J 0.046 U (0.15)

16 1.1 U 860 160 1700 410 
1.9 J 0.081 U 220 50 580 140 
3 J 0.063 U 90 18 190 44 

2.2 J 0.36 J 96 19 220 54 
0.39 J 0.073 U 2.1 J 0.55 J 11 3.1 J
1.1 J 0.089 J 38 5.6 48 12 

0.098 J 0.073 U 2 0.21 2.1 0.56 J
0.4 J 0.12 J 5 0.72 J 5.9 1.5 

0.37172 0.0999205 13.8165 2.9785 25.158 6.2627 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY482 KRY483 KRY483 KRY483 KRY499 KRY505
KRY482SS003 KRY483SS001 KRY483SS002 KRY483SS003 KRY499SS001 KRY505SS001

5/10/2006 5/31/2006 5/31/2006 5/31/2006 5/22/2006 5/16/2006
SS SS SS SS SS SS

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
0 0 0 0 0 0

0.5 0.167 0.5 0.5 0.5 0.5
580 2100 240 39 48000 N2 620000 N2
31 120 14 2.4 J 2100 36000 N2
62 310 36 6.1 7400 79000 N2
9.9 56 6.8 1 J 1300 12000 N2

0.82 J 2.6 J 0.23 J 0.079 75 950 N2
0.058 U (0.46) 3.7 J 0.61 J 0.13 J 100 420 

0.8 J 2.9 J 0.1 U (0.38) 0.11 J 55 930 
2.5 J 12 1.6 J 0.053 U (0.25) 500 4700 

0.088 U (0.94) 0.16 U (4.4) 0.087 U (0.3) 0.068 J 0.75 U (57) 0.54 U (370)
1.1 J 9 1.2 J 0.2 J 290 1100 

0.25 J 0.72 J 0.12 0.053 28 390 
0.07 U (0.23) 1.5 J 0.3 J 0.047 U (0.07) 63 120 

0.15 J 0.48 J 0.086 0.046 19 230 
0.55 J 2.6 J 0.091 U (0.34) 0.071 J 51 420 
0.37 J 1.1 J 0.19 J 0.032 U (0.044) 44 560 
0.063 0.21 J 0.12 0.053 4 4.5 
0.13 J 0.24 J 0.086 J 0.035 U (0.053) 4.4 J 55 J
110 580 67 12 13000 130000 N2
37 160 19 2.9 J 4100 47000 N2
12 120 14 2.4 J 2500 14000 
14 67 7.8 1.6 J 1600 9200 

0.93 J 15 1.4 J 0.39 J 220 310 
3.8 J 20 3.3 J 0.47 J 860 3800 

0.13 J 3.4 0.16 J 0.09 J 25 24 
0.64 J 5.3 0.66 J 0.18 J 150 190 
1.807 9.7424 1.39868 0.25854 289.24 2235.7 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY549 KRY550 KRY551 KRY552 KRY553 KRY554
KRY549SS001 KRY550SS001 KRY551SS001 KRY552SS001 KRY553SS001 KRY554SS001

5/11/2006 5/11/2006 5/11/2006 5/11/2006 5/11/2006 5/18/2006
SS SS SS SS SS SS

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
0 0 0 0 0 0

0.167 0.167 0.167 0.167 0.167 0.167
90 510 1300 190 580 570 
5 J 27 160 7.1 J 49 34 
13 79 170 29 75 62 

2.1 J 9.8 59 3.8 J 16 13 
0.15 U (0.18) 0.58 J 2.3 J 0.29 J 1.1 J 3.6 J

0.33 J 1.4 J 1.6 J 0.63 J 0.96 J 0.77 J
0.18 J 0.68 J 1.6 J 0.42 J 0.98 J 0.62 U (1.4)
0.6 J 3.7 J 6 1.6 J 2.7 J 0.59 U (2.5)

0.054 U (0.27) 0.036 U (1.4) 0.11 U (2.9) 0.054 U (1.4) 0.046 U (2.3) 0.71 U
0.58 J 3.4 J 4 J 1.2 J 2.2 J 0.6 U (1.5)

0.079 U 0.21 J 0.41 J 0.18 J 0.2 J 0.73 U
0.16 J 0.82 J 0.85 J 0.4 J 0.43 J 0.74 U

0.056 U 0.27 J 0.34 J 0.21 J 0.16 J 0.78 U
0.18 J 1.2 J 2.2 J 0.75 J 1.1 J 0.48 U
0.13 J 1.6 J 1.5 J 1.1 J 0.71 J 0.55 U

0.068 U 4.6 0.34 J 0.12 U 0.041 U (0.06) 0.75 U
0.14 J 0.48 J 0.29 J 0.26 J 0.19 J 0.39 U

25 150 310 61 140 110 
5.7 32 190 10 49 53 
6.5 33 54 19 26 12 

3.3 J 22 54 12 20 6.1 
1 J 6.1 8.7 4.4 J 3.8 J 0.74 U

1.8 J 24 26 15 12 0.66 U
0.51 J 7.3 2.9 2.8 0.96 J 0.75 U

1.7 16 11 9.7 5.3 0.39 U
0.63269 8.14 6.1562 1.76033 2.7355 2.2689 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY555 KRY556 KRY557 KRY558 KRY559 KRY560
KRY555SS001 KRY556SS001 KRY557SS001 KRY558SS001 KRY559SS001 KRY560BKDSS001

5/16/2006 5/11/2006 5/11/2006 5/31/2006 6/2/2006 7/14/2006
SS SS SS SS SS SS

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
0 0 0 0 0 0

0.167 0.167 0.167 0.167 0.167 0.167
160 1000 71 J 1700 520 250 UJ
8.2 J 28 3.5 J 44 14 13 UJ
23 130 9.5 260 87 32 J

3.4 J 15 1.5 J 29 11 4.8 J
0.36 U (0.46) 0.9 J 0.096 J 1.5 J 0.62 J 0.18 UJ (0.36)

0.68 J 1.7 J 0.18 J 3.4 J 1.5 J 0.64 U
0.46 U 1.4 J 0.07 U (0.13) 2.1 J 0.23 U (0.73) 0.36 J
1.3 J 5.4 0.051 U (0.39) 12 4.4 J 1.4 J

0.41 J 0.082 U (2) 0.1 U (0.18) 0.19 U (2.2) 0.1 U (0.94) 0.24 J
0.24 U (0.84) 4.1 J 0.074 U (0.31) 7.8 3.3 J 1.2 J

0.4 J 0.55 J 0.074 U 0.83 J 0.36 J 0.088 U
0.39 J 0.76 J 0.14 J 1.8 J 0.85 J 0.13 U (0.4)
0.25 J 0.4 J 0.026 U (0.037) 0.69 J 0.24 J 0.12 U
0.54 J 1.1 J 0.13 J 2.7 J 0.93 J 0.41 J
0.38 J 0.83 J 0.021 U (0.073) 2 J 0.83 J 0.27 J
0.22 U 0.16 J 0.045 U 0.14 U (0.29) 0.17 J 0.16 U
0.22 J 0.23 J 0.056 J 0.49 J 0.23 J 0.26 U

41 250 18 510 160 63 J
13 45 4 J 75 29 13 J
8.1 43 3.3 J 110 36 15 

3.9 J 26 1.7 J 49 20 6.9 
2 J 6.1 0.94 J 18 4.2 J 2.6 J

1.8 J 8.8 0.67 J 31 13 4 J
0.22 1.6 0.048 J 6.2 1.8 0.63 J

0.64 J 3.7 0.54 J 14 4 1.6 U
1.35826 4.4964 0.398115 9.0359 3.5781 1.18245 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY561 KRY562 KRY605 KRY605 KRY605 KRY607
KRY561BKDSS001KRY562BKDSS001 KRY605SS001 KRY605SS002 KRY605SS003 KRY607SS001

7/14/2006 7/14/2006 4/26/2006 4/26/2006 4/26/2006 4/21/2006
SS SS SS SS SS SS

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
0 0 0 0.5 1 0

0.167 0.167 0.5 1 2 0.5
330 J 650 J 480 J 290 140 700 J
17 J 22 J 30 J 24 12 52 J
36 J 110 J 110 56 29 170 
5.4 J 15 J 69 27 14 99 

0.22 UJ (0.35) 0.23 UJ (0.69) 6.7 2.6 J 1.3 J 20 
0.58 U 2.3 J 5.3 2.4 J 1 J 8 
0.27 U 0.65 J 12 3.7 J 2.1 J 46 
1.4 J 5.4 21 7.7 4.2 J 22 

0.22 J 0.98 J 22 7.7 4.3 J 60 
1.3 J 4.2 J 13 5.7 2.9 J 17 
0.1 U 0.3 J 6.8 2 J 1.1 J 16 
0.35 J 1.3 J 8.3 2.8 J 1.4 J 10 
0.14 U 0.43 J 2 J 2.5 J 0.68 J 6.4 
0.38 J 0.85 J 46 11 6.4 62 
0.19 J 1 J 86 28 15 240 
0.13 U 0.2 J 1.4 0.51 J 0.3 U 3 
0.21 U 0.4 U 4 J 2.5 J 0.76 J 28 
77 J 240 J 230 110 56 340 
15 J 33 J 180 72 39 270 
14 68 200 66 34 250 
6.7 24 990 190 150 1900 

2.5 J 11 47 14 6.6 77 
3.2 J 17 1000 360 190 2400 

0.72 J 5.2 7.4 2.1 0.41 J 31 
1.6 U 9 210 86 41 750 

1.38195 4.75595 50.58 17.0052 8.835 114.2076 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY607 KRY607 KRY628 KRY628 KRY628 KRY658
KRY607SS002 KRY607SS003 KRY628SS001 KRY628SS002 KRY628SS003 KRY658SS001

4/21/2006 4/21/2006 5/12/2006 5/12/2006 5/12/2006 5/16/2006
SS SS SS SS SS SS

ng/kg ng/kg ng/kg ng/kg ng/kg ng/kg
0.5 1 0 0 0 0
1 2 0.5 0.5 0.5 0.5

390 J 140 J 600 19 95 50000 N2
25 J 7.6 J 27 0.78 U 4.3 J 2800 N2
76 27 72 3.7 J 12 5100 J
48 13 12 0.36 J 1.6 J 1000 
13 3.1 J 0.93 J 0.15 U 0.32 U 77 

3.1 J 0.99 J 0.94 J 0.15 U 0.15 U (0.23) 29 
30 6.7 0.15 U (1.2) 0.17 U 0.22 U (0.41) 1.3 U (130)
9.4 3.1 J 3.6 J 0.21 U 0.62 J 260 
32 8.2 0.57 J 0.15 U 0.11 U 30 
8.3 2.4 J 2.4 J 0.3 U 0.19 U (0.41) 83 
8.8 2.5 J 0.24 U 0.18 U 0.25 U 22 

3.8 J 1.4 J 0.67 J 0.19 U 0.3 U 15 J
5.6 1.4 J 0.24 U 0.2 U 0.3 U 14 
32 17 0.14 U (0.62) 0.17 U 0.14 U 43 

110 28 0.49 J 0.17 U 0.2 U 35 
2.6 0.58 J 0.22 U 0.28 U 0.22 U 0.75 J
22 J 5.7 J 0.24 J 0.18 U 0.16 U 3.5 J
140 52 130 5.7 21 8500 
120 16 34 0.36 J 5.5 3900 
100 31 23 0.62 J 1.5 J 900 
490 150 14 0.23 J 1.2 J 670 
37 11 2.1 J 0.19 U 0.3 U 31 

1300 330 6.3 0.19 U 0.96 J 550 
21 2.5 0.22 U 0.28 U 0.22 U 3.2 

480 110 3.1 0.18 U 0.16 U 20 
55.6225 15.55628 2.846 0.386167 0.60939 157.83 
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Appendix G - 2006 Surface Soil Data 
Dioxins and Furans

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Upper Depth
Lower Depth

1,2,3,4,6,7,8,9-OCDD
1,2,3,4,6,7,8,9-OCDF
1,2,3,4,6,7,8-HPCDD
1,2,3,4,6,7,8-HPCDF
1,2,3,4,7,8,9-HPCDF
1,2,3,4,7,8-HXCDD
1,2,3,4,7,8-HXCDF
1,2,3,6,7,8-HXCDD
1,2,3,6,7,8-HXCDF
1,2,3,7,8,9-HXCDD
1,2,3,7,8,9-HXCDF

1,2,3,7,8-PECDD
1,2,3,7,8-PECDF

2,3,4,6,7,8-HXCDF
2,3,4,7,8-PECDF

2,3,7,8-TCDD
2,3,7,8-TCDF

HPCDD (TOTAL)
HPCDF (TOTAL)

HXCDD (TOTAL)
HXCDF (TOTAL)
PECDD (TOTAL)
PECDF (TOTAL)
TCDD (TOTAL)
TCDF (TOTAL)

2,3,7,8-TCDD (TEQ) (WHO 2005)

KRY662
KRY662SS001

5/16/2006
SS

ng/kg
0

0.5
370000 N2
65000 N2
85000 N2
12000 N2

920 N2
780 

1500 
5600 
460 
980 
610 
86 

270 
230 
900 
4.1 
70 J

140000 N2
46000 N2

17000 
29000 

310 
5700 

24 
230 

2500.9 
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Appendix G - 2006 Surface Water Data
SVOC

Sample Station KRY200 KRY201 KRY202 KRY203 KRY204
Sample Identification KRY200SW001 KRY201SW001 KRY202SW001 KRY203SW001 KRY204SW001

Sample Collection Date 7/13/2006 7/13/2006 7/13/2006 7/13/2006 7/13/2006
Sample Type SW SW SW SW SW
Duplicate of

Units ug/L ug/L ug/L ug/L ug/L
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U

1,4-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U
1-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U

2,3,4,5-Tetrachlorophenol 10 U 10 U 10 U 10 U 10 U
2,3,4,6-Tetrachlorophenol 10 U 10 U 10 U 10 U 10 U

2,3,4-Trichlorophenol 10 U 10 U 10 U 10 U 10 U
2,3,5,6-Tetrachlorophenol 10 U 10 U 10 U 10 U 10 U

2,4,5-Trichlorophenol 10 U 10 U 10 U 10 U 10 U
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U

2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U
2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U

2,4-Dinitrophenol 50 U 50 U 50 U 50 U 50 U
2,4-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U

2,6-Dimethylnaphthalene 10 U 10 U 10 U 10 U 10 U
2,6-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U

2-Chloronaphthalene 10 U 10 U 10 U 10 U 10 U
2-Chlorophenol 10 U 10 U 10 U 10 U 10 U

2-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U
2-Methylphenol 10 U 10 U 10 U 10 U 10 U

2-Nitroaniline 10 U 10 U 10 U 10 U 10 U
2-Nitrophenol 5 U 5 U 5 U 5 U 5 U

3,3'-Dichlorobenzidine 20 U 20 U 20 U 20 U 20 U
3-Nitroaniline 10 U 10 U 10 U 10 U 10 U

4,6-Dinitro-2-Methylphenol 50 U 50 U 50 U 50 U 50 U
4-Bromophenylphenylether 10 U 10 U 10 U 10 U 10 U

4-Chloro-3-Methylphenol 10 U 10 U 10 U 10 U 10 U
4-Chloroaniline 10 U 10 U 10 U 10 U 10 U

4-Chlorophenylphenylether 10 U 10 U 10 U 10 U 10 U
4-Nitroaniline 10 U 10 U 10 U 10 U 10 U
4-Nitrophenol 50 U 50 U 50 U 50 U 50 U
Acenaphthene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Anthracene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(a)Anthracene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Benzo(a)Pyrene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzo(b)Fluoranthene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Benzo(e)Pyrene 10 U 10 U 10 U 10 U 10 U
Benzo(g,h,i)Perylene 10 U 10 U 10 U 10 U 10 U

Benzo(k)Fluoranthene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Benzoic Acid 10 U 10 U 10 U 10 U 10 U

Benzyl Alcohol 10 U 10 U 10 U 10 U 10 U
Biphenyl 10 U 10 U 10 U 10 U 10 U

bis(2-Chloroethoxy)Methane 10 U 10 U 10 U 10 U 10 U
bis(2-Chloroethyl)Ether 10 U 10 U 10 U 10 U 10 U

bis(2-Chloroisopropyl)Ether 10 U 10 U 10 U 10 U 10 U
bis(2-Ethylhexyl)Adipate 6 U 6 U 6 U 6 U 6 U

bis(2-Ethylhexyl)Phthalate 6 U 6 U 6 U 6 U 6 U
Butyl Benzyl Phthalate 10 U 10 U 10 U 10 U 10 U

Carbazole 10 U 10 U 10 U 10 U 10 U
Chrysene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Dibenzo(a,h)Anthracene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Dibenzofuran 10 U 10 U 10 U 10 U 10 U

Diethyl Phthalate 10 U 10 U 10 U 10 U 10 U
Dimethyl Phthalate 10 U 10 U 10 U 10 U 10 U

Di-n-Butylphthalate 10 U 10 U 10 U 10 U 10 U



Appendix G - 2006 Surface Water Data
SVOC

Sample Station KRY200 KRY201 KRY202 KRY203 KRY204
Sample Identification KRY200SW001 KRY201SW001 KRY202SW001 KRY203SW001 KRY204SW001

Sample Collection Date 7/13/2006 7/13/2006 7/13/2006 7/13/2006 7/13/2006
Sample Type SW SW SW SW SW
Duplicate of

Units ug/L ug/L ug/L ug/L ug/L
Di-n-Octylphthalate 10 U 10 U 10 U 10 U 10 U

Fluoranthene 10 U 10 U 10 U 10 U 10 U
Fluorene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Hexachlorobenzene 10 U 10 U 10 U 10 U 10 U
Hexachlorobutadiene 10 U 10 U 10 U 10 U 10 U

Hexachlorocyclopentadiene 10 U 10 U 10 U 10 U 10 U
Hexachloroethane 10 U 10 U 10 U 10 U 10 U

Indeno(1,2,3-cd)Pyrene 10 U 10 U 10 U 10 U 10 U
Isophorone 10 U 10 U 10 U 10 U 10 U

M+P-Cresols 10 U 10 U 10 U 10 U 10 U
Naphthalene 10 U 10 U 10 U 10 U 10 U

Nitrobenzene 10 U 10 U 10 U 10 U 10 U
N-Nitrosodi-N-Propylamine 10 U 10 U 10 U 10 U 10 U

N-Nitrosodiphenylamine 10 U 10 U 10 U 10 U 10 U
Phenanthrene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Phenol 10 U 10 U 10 U 10 U 10 U
Pyrene 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Tetraethyllead 10 U 10 U 10 U 10 U 10 U



HISTORICAL DATA 
 

(Please see attached compact disk) 
 



Appendix G - KRY Historical Data
AES Groundwater SVOC Data, 1985

Sample Station GWY-1 GWY-12 GWY-13 GWY-14 GWY-4
Sample Identification MW-1 MW-12 MW-13 MW-14 MW-4

Sample Collection Date 9/25/1985 9/25/1985 9/25/1985 9/25/1985 9/25/1985
Sample Type GW GW GW GW GW

Units ug/L ug/L ug/L ug/L ug/L
1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U

1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U
1,2-Diphenylhydrazine 2 U 2 U 2 U 2 U 2 U

1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U

2,4-Dinitrotoluene 5 U 5 U 5 U 5 U 5 U
2,6-Dinitrotoluene 5 U 5 U 5 U 5 U 5 U

2-Chloronaphthalene 1 U 1 U 1 U 1 U 1 U
3,3'-Dichlorobenzidine 5 U 5 U 5 U 5 U 5 U

4-Bromophenylphenylether 3 U 3 U 3 U 3 U 3 U
4-Chlorophenylphenylether 2 U 2 U 2 U 2 U 2 U

Acenaphthene 1 U 1 U 1 U 1 U 1 U
Acenaphthylene 1 U 1 U 1 U 1 U 1 U

Anthracene 1 U 1 U 1 U 1 U 1 U
Benzidine 50 U 50 U 50 U 50 U 50 U

Benzo(a)Anthracene 1 U 1 U 1 U 1 U 1 U
Benzo(a)Pyrene 2 U 2 U 2 U 2 U 2 U

Benzo(b,k)Fluoranthene 2 U 2 U 2 U 2 U 2 U
Benzo(g,h,i)Perylene 3 U 3 U 3 U 3 U 3 U

bis(2-Chloroethoxy)Methane 1 U 1 U 1 U 1 U 1 U
bis(2-Chloroethyl)Ether 1 U 1 U 1 U 1 U 1 U

bis(2-Chloroisopropyl)Ether 1 U 1 U 1 U 1 U 1 U
bis(2-Ethylhexyl)Phthalate 10 U 10 U 10 U 10 U 10 U

Butyl Benzyl Phthalate 1 U 1 U 1 U 1 U 1 U
Chrysene 1 U 1 U 1 U 1 U 1 U

Dibenzo(a,h)Anthracene 3 U 3 U 3 U 3 U 3 U
Diethyl Phthalate 1 U 1 U 1 U 1 U 1 U

Dimethyl Phthalate 1 U 1 U 1 U 1 U 1 U
Di-N-Butylphthalate 1 U 1 U 1 U 1 U 1 U
Di-N-Octylphthalate 1 U 1 U 1 U 1 U 1 U

Fluoranthene 1 U 1 U 1 U 1 U 1 U
Fluorene 1 U 1 U 1 U 1 U 2 

Hexachlorobenzene 2 U 2 U 2 U 2 U 2 U
Hexachlorobutadiene 2 U 2 U 2 U 2 U 2 U

Hexachlorocyclopentadiene 5 U 5 U 5 U 5 U 5 U
Hexachloroethane 1 U 1 U 1 U 1 U 1 U

Indeno(1,2,3-cd)Pyrene 3 U 3 U 3 U 3 U 3 U
Isophorone 1 U 1 U 1 U 1 U 1 U

Naphthalene 1 U 1 U 4 1 U 5 
Nitrobenzene 2 U 2 U 2 U 2 U 2 U

N-Nitroso-Di-Methylamine 3 U 3 U 3 U 3 U 3 U
N-Nitrosodi-N-Propylamine 2 U 2 U 2 U 2 U 2 U

N-Nitrosodiphenylamine 1 U 1 U 1 U 1 U 1 U
Phenanthrene 1 U 1 U 1 U 1 U 1 U

Pyrene 1 U 1 U 1 U 1 U 1 U

Notes:
Detected values are shown in bold. 
AES = Applied Environmental Services
GW = Groundwater sample
SVOC = Semi-volatile organic compound
ug/L = micrograms per liter
U = The analyte was analyzed for but was not detected above the listed sample quantitation limit.
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Appendix G - KRY Historical Data
Corwin Groundwater Petroleum Hydrocarbons, 2005

Sample Station GWRM-1 GWRM-2
Sample Identification MW1-01 MW2-01

Sample Collection Date 4/14/2005 4/14/2005
Sample Type GW GW

Units ug/L ug/L
EPH Screen 2100 4100 

Notes:

Detected values are shown in bold
EPH = Extractable Petroleum Hydrocarbons
GW = Groundwater sample
ug/L = Micrograms per liter
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Appendix G - KRY Historical Data
EPA, FIT Groundwater SVOC Notes

Notes:

Detected values are shown in bold
B = Compound detected in method blank
DU = Duplicate sample
GW = Groundwater sample
J = The analyte was detected, but the concentration is considered estimated for quality control reasons. 
R = Quality control indicates data is not useable
SVOC = Semi-volatile organic compound
ug/L = Micrograms per liter
U = Analyte analyzed for but not detected; reported with detection limit value
UJ = The analyte was not detected, and the sample quantitation limit is considered estimated for quality control reasons. 
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Appendix G - KRY Historical Data
LWC Groundwater PCP, 2002

Sample Station GWRR-1 GWRR-1 GWRR-1 GWRR-1 GWRR-3 GWRR-3 GWRR-3 GWRR-6 GWRR-6
Sample Identification RRW-0702-1 RRW-1002-202 GWRR-1 RRW-1002-201 RRW-0702-4 RRW-0702-3 RRW-1002-204 RRW-0702-2 GWRR-6

Sample Collection Date 7/10/2002 10/1/2002 10/1/2002 10/1/2002 7/10/2002 7/10/2002 10/1/2002 7/10/2002 10/1/2002
Sample Type GW DU GW GW DU GW GW GW GW
Duplicate of GWRR-1 GWRR-3

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Pentachlorophenol ND ND ND ND ND ND ND ND ND
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Appendix G - KRY Historical Data
LWC Groundwater PCP, 2002

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Pentachlorophenol

GWRR-6 GWRR-8 GWRR-8 GWRR-9 Notes:
RRW-1002-203 MCW-0402-3 MCW-0402-2 MCW-0402-1

10/1/2002 4/24/2002 4/24/2002 4/24/2002 Detected values are shown in bold.
GW DU GW GW DU = Duplicate sample

GWRR-8 GW = Groundwater sample
ug/L ug/L ug/L ug/L LWC = Land and Water consulting
ND 0.57 0.35 4.7 ND = Analyte not detected; reporting limit information unavailable

Page 2 of 2



Appendix G - KRY Historical Data
Maxim Groundwater VPH, 2000

Sample Station GWY-10 GWY-12 GWY-13 GWY-14 GWY-3 GWY-4
Sample Identification MW-10 MW-12 MW-13 MW-14 MW-3 MW-4

Sample Collection Date 11/29/2000 11/29/2000 11/29/2000 11/29/2000 11/29/2000 11/29/2000
Sample Type GW GW GW GW GW GW

Units ug/L ug/L ug/L ug/L ug/L ug/L
C5-C8 Aliphatics  ND  ND 46 U  ND  ND 78 U

C9-C10 Aromatics  ND 27 U 179 U  ND  ND 201 U
C9-C12 Aliphatics  ND 93 U 965 U  ND  ND 1010 U

Total Petroleum Hydrocarbons  ND 72 U 464 U  ND  ND 509 U
Benzene  ND  ND  ND  ND  ND  ND

Ethylbenzene  ND  ND 0.2 U  ND  ND 1.5 U
Methyl Tert-Butyl Ether  ND  ND  ND  ND  ND  ND

Naphthalene  ND  ND 4.1 U  ND  ND 5.5 U
Toluene  ND  ND  ND  ND  ND  ND

Xylenes (Total) --- ND 3.3 U ND ND 5.2 U

Notes:

GW = Groundwater sample
ND = Analyte not detected; reporting limit information unavailable
U = The analyte was analyzed for but was not detected above the listed sample quantitation limit.
ug/L = Micrograms per liter
VPH = Volatile petroleum hydrocarbons
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Appendix G - KRY Historical Data
MDHES (DEQ) Groundwater Herbicides, 1993-1998

Sample Station GW-5 GWY-12 GWY-12 KPT-5 RW-1 RW-1 RW-1 RW-1 RW-1 RW-1
Sample Identification 96-55967 GWY-12 97-50865 96-55966 SW5052 95-45765 96-36705 97-14861 97-50863 98-26860

Sample Collection Date 9/13/1996 12/19/1996 8/21/1997 9/13/1996 2/9/1993 7/26/1995 6/4/1996 1/29/1997 8/20/1997 4/8/1998
Sample Type GW GW GW GW GW GW GW GW GW GW

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
2,4,5-T --- --- --- --- 0.1 U --- --- --- --- ---

2,4,5-TP (SILVEX) 10 U 0.2 U 0.2 U 2 U 1 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
2,4-D 50 U 1 U 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U

2,4-DB --- --- --- --- 1 U 2.5 U --- --- --- 2.5 U
Dalapon 500 U 10 U 10 U 100 U 2 U 10 U 10 U 10 U 10 U 10 U
Dicamba 12 U 0.25 U 0.25 U 2.5 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U

Dichloroprop --- --- --- --- 1 U 1 U --- --- --- 1 U
Dinoseb 50 U 1 U 1 U 10 U 1 U 1 U 1 U 1 U 1 U 1 U
MCPA --- --- --- --- 110 U --- --- --- --- ---
MCPP --- --- --- --- 110 U --- --- --- --- ---

Pentachlorophenol 514 D 47 D 1.3 64 D 0.05 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Picloram 25 U 1 U 0.5 U 5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Appendix G - KRY Historical Data
MDHES (DEQ) Groundwater Herbicides, 1993-1998

Sample Station
Sample Identification

Sample Collection Date
Sample Type

Units
2,4,5-T

2,4,5-TP (SILVEX)
2,4-D

2,4-DB
Dalapon
Dicamba

Dichloroprop
Dinoseb
MCPA
MCPP

Pentachlorophenol
Picloram

RW-10 RW-10 RW-11 RW-2 RW-2 RW-2 RW-2 RW-2 RW-4 RW-7
SW5051 95-45764 SW5053 96-31882 96-36706 96-55968 97-14862 97-22973 98-18360 SW5050
2/8/1993 7/26/1995 2/9/1993 5/10/1996 6/4/1996 9/13/1996 1/29/1997 3/18/1997 2/19/1998 2/8/1993

GW GW GW GW GW GW GW GW GW GW
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
0.1 U --- 0.1 U --- --- --- --- --- --- 0.1 U
1 U 0.2 U 1 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 2.5 U 1 U --- --- --- --- --- 2.5 U 1 U
2 U 10 U 2 U 10 U 10 U 10 U 10 U 10 U 10 U 2 U

0.5 U 0.25 U 0.5 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.5 U
1 U 1 U 1 U --- --- --- --- --- 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

110 U --- 110 U --- --- --- --- --- --- 110 U
110 U --- 110 U --- --- --- --- --- --- 110 U
0.05 U 0.1 U 0.05 U 0.068 J 0.17 0.26 0.1 U 1 J 0.1 U 0.05 U

1 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
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Appendix G - KRY Historical Data
MDHES (DEQ) Groundwater Herbicides, 1993-1998

Sample Station
Sample Identification

Sample Collection Date
Sample Type

Units
2,4,5-T

2,4,5-TP (SILVEX)
2,4-D

2,4-DB
Dalapon
Dicamba

Dichloroprop
Dinoseb
MCPA
MCPP

Pentachlorophenol
Picloram

RW-7 RW-7 RW-7 RW-7 RW-7 UNKNOWN
95-45763 96-36704 97-14863 97-50864 98-18358 98-18359
7/26/1995 6/4/1996 1/29/1997 8/20/1997 2/19/1998 2/19/1998

GW GW GW GW GW GW
ug/L ug/L ug/L ug/L ug/L ug/L

--- --- --- --- --- ---
0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1 U 1 U 1 U 1 U 1 U 1 U

2.5 U --- --- --- 2.5 U 2.5 U
10 U 10 U 10 U 10 U 10 U 10 U

0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1 U --- --- --- 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U
--- --- --- --- --- ---
--- --- --- --- --- ---

0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Notes:

Detected values are shown in bold
D = Sample dilution
DEQ = Dept. of Environmental Quality
GW = Groundwater sample
J = The analyte was detected, but the concentration is considered estimated for quality control reasons
MDHES = Montana Department of Health and Environmental Sciences
U = Analyte analyzed for but not detected; reported with detection limit value
ug/L = Micrograms per liter
VOC = Volatile organic compound
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Appendix G - KRY Historical Data
MDHES (DEQ) Waste TPH, 1998

Sample Station GWRR-5 GWRR-7
Sample Identification 98-24690 98-24689

Sample Collection Date 3/31/1998 3/31/1998
Sample Type WS WS

Units mg/kg mg/kg
Diesel Range Organics 535000 614000 

Diesel Range Organics As Diesel 30000 U 30000 U
Total Extractable Hydrocarbons 703000 773000 

Notes:

Detected values are shown in bold
DEQ = Dept. of Environmental Quality
MDHES = Montana Department of Health and Environmental Sciences
mg/kg = Milligrams per kilogram
U = Analyte analyzed for but not detected; reported with detection limit value
WS = Waste sample
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Appendix G - KRY Historical Data
MSE Groundwater TPH, 1991

Sample Station RW-5
Sample Identification KPT-RW-5

Sample Collection Date 6/20/1991
Sample Type GW

Units ug/L
Total Petroleum Hydrocarbons 741 U

Notes:

Detected values are shown in bold
GW = Groundwater sample
TPH = Total petroleum hydrocarbons
U = The analyte was analyzed for but was not detected above the listed sample quantitation limit.
ug/L = Micrograms per liter
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Appendix G - KRY Historical Data
NTL Soil Petroleum Hydrocarbons 1992 and 2005

Sample Station EH-1 EH-4 EH-3 NTL-MW-1 NTL-MW-2 NTL-MW-3 NTL-MW-4
Sample Identification 92-4155 92-4156 92-4157 MW-1 MW-2 MW-3 MW-4

Sample Collection Date 1/20/1992 1/20/1992 1/20/1992 12/20/2005 12/20/2005 12/20/2005 12/20/2005
Sample Type SB SB SB SB SB SB SB

Upper Depth (ft) 2.5 17.5 12.5 12 11.5 8 9
Lower Depth (ft) 4.5 19.5 14.5 15 15.4 10 13

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
C5-C8 Aromatics --- --- --- ND ND ND ND

C9-C10 Aromatics --- --- --- ND ND ND ND
C9-C12 Aliphatics --- --- --- ND ND ND ND

EPH Screen --- --- --- 25 9.5 9 ND
Benzene --- --- --- ND ND ND ND

Ethylbenzene --- --- --- ND ND ND ND
Methyl-T-Butyl Benzene --- --- --- ND ND ND ND

Naphthalene --- --- --- ND ND ND ND
Toluene --- --- --- ND ND ND ND

Xylenes (Total) --- --- --- ND ND ND ND
Total Petroleum Hydrocarbons 925 10 U 1575 ND ND ND ND

Notes:

Detected values are shown in bold
ft = Feet
mg/kg = Milligrams per kilogram
ND = Value not detected, but reprting limit information is unavailable
SB = Subsurface soil sample
U = Analyte analyzed for but not detected; reported with detection limit value 
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Appendix G - KRY Historical Data
Pioneer Groundwater SVOC, 1996

n
n
e

f

Sample Statio GWRR-1 GWRR-2 GWRR-3 GWRR-4 GWRR-5 GWRR-6 GWRR-7 GWRR-7 GWRR-9 GWY-12 GW-5
Sample Identificatio GWRR-1 GWRR-2 GWRR-3 GWRR-4 GWRR-5 GWRR-6 GWRR-7 GWRR-7 GWRR-9 GWY-12 KPT-GW-5

Sample Collection Dat 4/10/1996 4/10/1996 4/10/1996 4/10/1996 4/10/1996 4/10/1996 4/10/1996 4/10/1996 4/10/1996 4/10/1996 4/10/1996
Sample Type GW GW GW GW GW GW DU GW GW GW GW
Duplicate o GWRR-7

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U --- 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene 1 U 1 U 5 U 1 U 1 U 1 U --- 1 U 1 U 5 U 1 U
1,4-Dichlorobenzene 1 U 1 U 5 U 1 U 1 U 1 U --- 1 U 1 U 5 U 1 U
1-Methylnaphthalene 12 10 U 10 U 10 U 30 20 U 11 21 11 10 U 10 U
2-Methylnaphthalene 12 10 U 10 U 10 U 28 20 U 10 U 10 U 10 U 10 U 10 U

Bis(2-Ethylhexyl)Phthalate 10 UJ 1.5 J 10 U 10 U 4.5 J 9.6 J 10 U 10 U 10 U 10 U 10 U
Di-N-Butylphthalate 10 U 10 U 10 U 1.3 J 10 U 20 U 10 U 10 U 10 U 10 U 10 U

Phenanthrene 5.8 J 10 U 10 U 10 U 8.8 J 20 U 10 U 10 U 10 U 10 U 10 U

Notes:

Detected values are shown in bold
DU - Duplicate sample
GW = Groundwater sample
J = The analyte was detected, but the concentration is considered estimated for quality control reasons. 
SVOC = Semi-volatile organic compound
U = Analyte analyzed for but not detected; reported with detection limit value. 
ug/L = Micrograms per liter
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Appendix G - KRY Historical Data
Pioneer Soil Metals, 1996

Sample Station A1 A3 A5 B3 D15 F12 G13 G9 H6
Sample Identification A1A A3A A5A B3A D15A F12B G13C G9B H6A

Sample Collection Date 4/1/1996 4/1/1996 4/1/1996 4/1/1996 4/1/1996 4/1/1996 4/1/1996 4/1/1996 4/1/1996
Sample Type SS SS SS SS SS SB SB SB SS

Upper Depth (ft) 0 0 0 0 0 2 10 8.5 0
Lower Depth (ft) 1 1 1 1 1 3 10.5 9 1

Units mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Lead 5 UJ 15 J 5 UJ 5 UJ 78 J 5 UJ 110 J 16 J 25 J
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Appendix G - KRY Historical Data
Pioneer Soil Metals, 1996

Sample Station
Sample Identification

Sample Collection Date
Sample Type

Upper Depth (ft)
Lower Depth (ft)

Units
Lead

I1 I5 J15 J6 J8 K11 K5 K7 K9
I1B I5B J15A J6C J8A K11A K5B K7A K9A

4/1/1996 4/1/1996 4/3/1996 4/1/1996 4/1/1996 4/5/1996 4/2/1996 4/3/1996 4/5/1996
SS SB SS SB SS SS SS SS SS
1 2 0 6.5 0 0 1 0 0
2 3.5 1 7 1 1 2 1 1

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
11 J 10 J 10 J 5 UJ 51 J 490 J 380 J 140 J 680 J

Page 2 of 5



Appendix G - KRY Historical Data
Pioneer Soil Metals, 1996

Sample Station
Sample Identification

Sample Collection Date
Sample Type

Upper Depth (ft)
Lower Depth (ft)

Units
Lead

L14 L6 M3 M3 M9 N4 N4 N4 N6
L14A L6B M3A M3B M9B N4A N4B N4C N6B

4/4/1996 4/2/1996 4/1/1996 4/1/1996 4/5/1996 4/1/1996 4/1/1996 4/1/1996 4/2/1996
SS SB SB SB SB SS SB SB SB
0 7.5 5 11 3 0 2 12 1.5
1 8 8 11.5 6 1 3 13 3.5

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
85 J 140 J 5 UJ 5 UJ 18 J 50 J 170 J 5 UJ 220 J
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Appendix G - KRY Historical Data
Pioneer Soil Metals, 1996

Sample Station
Sample Identification

Sample Collection Date
Sample Type

Upper Depth (ft)
Lower Depth (ft)

Units
Lead

N8 O5 O7 P12 P4 P4 Q11 Q1 Q3
N8B O5A O7B P12A P4A P4B Q11B Q1A Q3A

4/5/1996 4/1/1996 4/5/1996 4/4/1996 4/1/1996 4/1/1996 4/5/1996 4/1/1996 4/2/1996
SB SS SS SS SS SB SB SS SS
3 0 0 0 0 2 2 1 1
5 1 3 1 1 4.5 3 2 2

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
5 UJ 6990 J 350 J 380 J 11 J 4190 J 370 J 100 J 260 J
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Appendix G - KRY Historical Data
Pioneer Soil Metals, 1996

Sample Station
Sample Identification

Sample Collection Date
Sample Type

Upper Depth (ft)
Lower Depth (ft)

Units
Lead

Q5 Q7 X18 Notes:
Q5A Q7B X18A

4/2/1996 4/5/1996 4/3/1996 Detected values are shown in bold.
SS SB SS ft = feet
0 5 0 J = The analyte was detected, but the concentration is 
1 6 1       considered estimated for quality control reasons.

mg/kg mg/kg mg/kg mg/kg = Milligrams per kilogram
1580 J 94 J 14 J SB = Subsurface soil sample

SS = Surface soil sample
U = The analyte was analyzed for but was not detected 
       above the listed sample quantitation limit.
UJ = The analyte was not detected, and the sample quantitation 
        limit is considered estimated for quality control reasons.

Page 5 of 5



Appendix G - KRY Historical Data
EPAFIT & MSE Sludge Results, 1986 1989

Sample Station SL-1-89 RR-SL-1 RR-SL-2
Sample Identification KPP-SL-1 MHC-551/HC-395 MHC-552/HC-396

Sample Collection Date 11/15/1988 3/2/1986 3/2/1986
Sample Type SL SL SL

Sampler MSE EPAFIT EPAFIT
Upper Depth (ft) 0
Lower Depth (ft) 0.25

Units mg/kg mg/kg mg/kg
Metals, Total
ALUMINUM 20 U 1890 1360 
ANTIMONY 0.6 U 3.3 U 3.1 U

ARSENIC 0.6 U 0.55 UR 25 R
BARIUM 1 U --- ---

BERYLLIUM 0.2 U 0.94 0.36 
CADMIUM 0.8 U 0.22 U 0.21 U
CALCIUM 30 U 3100 5740 

CHROMIUM 1.5 U 33 14 
COBALT 2 U 2.8 2.6 
COPPER 4 U 9.4 65 

IRON 36 2890 J 13200 J
LEAD 10.5 33 J 151 RJ

MAGNESIUM 20 U 1040 779 
MANGANESE 2 B 82 155 

MERCURY 0.05 U --- ---
NICKEL 5 U 51 R 25 R

POTASSIUM 261 B 1040 992 
SELENIUM 0.7 U --- ---

SILVER 0.2 B 0.52 U 0.57 U
SODIUM 30 B 275 U 416 

THALLIUM 0.1 U 0.55 U 0.52 U
TIN 10 U --- ---

VANADIUM 3 U 123 R 49 R
ZINC 1 U 9.9 39 

SVOC
1,2,4-TRICHLOROBENZENE 410 U --- ---

1,2-DICHLOROBENZENE 410 U --- ---
1,3-DICHLOROBENZENE 410 U --- ---
1,4-DICHLOROBENZENE 410 U --- ---

2,4,5-TRICHLOROPHENOL 2100 U --- ---
2,4,6-TRICHLOROPHENOL 410 U --- ---

2,4-DICHLOROPHENOL 410 U --- ---
2,4-DIMETHYLPHENOL 410 U --- ---

2,4-DINITROPHENOL 2100 U --- ---
2,4-DINITROTOLUENE 410 U --- ---
2,6-DINITROTOLUENE 410 U --- ---

2-CHLORONAPHTHALENE 410 U --- ---
2-CHLOROPHENOL 410 U --- ---

2-METHYLNAPHTHALENE 130 J 0.33 U 0.33 U
2-METHYLPHENOL 410 U --- ---

2-NITROANILINE 2100 U --- ---
2-NITROPHENOL 410 U --- ---

3,3'-DICHLOROBENZIDINE 830 U --- ---
3-NITROANILINE 2100 U --- ---

4,6-DINITRO-2-METHYLPHENOL 2100 U --- ---
4-BROMOPHENYLPHENYLETHER 410 U --- ---

4-CHLORO-3-METHYLPHENOL 410 U --- ---
4-CHLOROANILINE 410 U --- ---

4-CHLOROPHENYLPHENYLETHER 410 U --- ---
4-METHYLPHENOL 410 U --- ---

4-NITROANILINE 2100 U --- ---
4-NITROPHENOL 2100 U --- ---
ACENAPHTHENE 410 U --- ---
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Appendix G - KRY Historical Data
EPAFIT & MSE Sludge Results, 1986 1989

Sample Station SL-1-89 RR-SL-1 RR-SL-2
Sample Identification KPP-SL-1 MHC-551/HC-395 MHC-552/HC-396

Sample Collection Date 11/15/1988 3/2/1986 3/2/1986
Sample Type SL SL SL

Sampler MSE EPAFIT EPAFIT
Upper Depth (ft) 0
Lower Depth (ft) 0.25

Units mg/kg mg/kg mg/kg
ACENAPHTHYLENE 410 U --- ---

ANTHRACENE 410 U 43 J 47 J
BENZO(A)ANTHRACENE 1400 J --- ---

BENZO(A)PYRENE 2900 J --- ---
BENZO(B)FLUORANTHENE 410 U --- ---

BENZO(G,H,I)PERYLENE 1100 J --- ---
BENZO(K)FLUORANTHENE 410 U --- ---

BENZOIC ACID 2100 U --- ---
BENZYL ALCOHOL 410 U --- ---

BIS(2-CHLOROETHOXY)METHANE 410 U --- ---
BIS(2-CHLOROETHYL)ETHER 410 U --- ---

BIS(2-CHLOROISOPROPYL)ETHER 410 U --- ---
BIS(2-ETHYLHEXYL)PHTHALATE 410 U --- ---

BUTYL BENZYL PHTHALATE 410 U --- ---
CHRYSENE 3400 J --- ---

DIBENZO(A,H)ANTHRACENE 410 U --- ---
DIBENZOFURAN 410 U --- ---

DIETHYL PHTHALATE 410 U 0.33 U 0.33 U
DIMETHYL PHTHALATE 410 U --- ---
DI-N-BUTYLPHTHALATE 410 U --- ---
DI-N-OCTYLPHTHALATE 410 U 0.33 U 0.33 U

FLUORANTHENE 410 U --- ---
FLUORENE 410 U 0.33 U 42 J

HEXACHLOROBENZENE 410 U --- ---
HEXACHLOROBUTADIENE 410 U --- ---

HEXACHLOROCYCLOPENTADIENE 410 U --- ---
HEXACHLOROETHANE 410 U --- ---

INDENO(1,2,3-CD)PYRENE 410 U --- ---
ISOPHORONE 410 U --- ---

NAPHTHALENE 410 U --- ---
NITROBENZENE 410 U --- ---

N-NITROSODI-N-PROPYLAMINE 410 U --- ---
N-NITROSODIPHENYLAMINE 410 U 0.33 U 890 

PENTACHLOROPHENOL 2100 U 0.038 J 1.2 J
PHENANTHRENE 1200 40 J 350 

PHENOL 410 U --- ---
PYRENE 6000 --- ---

VOC
1,1,1-TRICHLOROETHANE 0.8 U --- ---

1,1,2,2-TETRACHLOROETHANE 0.8 U --- ---
1,1,2-TRICHLOROETHANE 0.8 U --- ---

1,1-DICHLOROETHANE 0.8 U --- ---
1,1-DICHLOROETHENE 0.8 U --- ---
1,2-DICHLOROETHANE 0.8 U --- ---
1,2-DICHLOROETHENE 0.8 U --- ---

1,2-DICHLOROPROPANE 0.8 U --- ---
2-BUTANONE 1.6 U 1 UJ 13 UB
2-HEXANONE 1.6 U 1 UJ 1 U

4-METHYL-2-PENTANONE 1.6 U --- ---
ACETONE 1.6 U 4.1 UB 8.2 UB
BENZENE 0.8 U 0.5 U 0.5 U

BROMOFORM 0.8 U --- ---
BROMOMETHANE 1.6 U --- ---

CARBON DISULFIDE 0.8 U 0.5 U 0.5 U
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Appendix G - KRY Historical Data
EPAFIT & MSE Sludge Results, 1986 1989

Sample Station SL-1-89 RR-SL-1 RR-SL-2
Sample Identification KPP-SL-1 MHC-551/HC-395 MHC-552/HC-396

Sample Collection Date 11/15/1988 3/2/1986 3/2/1986
Sample Type SL SL SL

Sampler MSE EPAFIT EPAFIT
Upper Depth (ft) 0
Lower Depth (ft) 0.25

Units mg/kg mg/kg mg/kg
CARBON TETRACHLORIDE 0.8 U --- ---

CHLOROBENZENE 0.8 U --- ---
CHLOROETHANE 1.6 U --- ---

CHLOROFORM 0.8 U --- ---
CHLOROMETHANE 1.6 U --- ---

CIS-1,3-DICHLOROPROPENE 0.8 U --- ---
DIBROMOCHLOROMETHANE 0.8 U --- ---
DICHLOROBROMOMETHANE 0.8 U --- ---

ETHYLBENZENE 0.8 U --- ---
METHYLENE CHLORIDE 0.8 U 4.7 UB 7.4 UB

STYRENE 0.8 U --- ---
TETRACHLOROETHENE 0.8 U --- ---

TOLUENE 0.8 U 0.5 U 0.5 U
TRANS-1,3-DICHLOROPROPENE 0.8 U --- ---

TRICHLOROETHENE 0.8 U --- ---
VINYL ACETATE 1.6 U --- ---

VINYL CHLORIDE 1.6 U --- ---
XYLENE 0.8 U --- ---

XYLENES (TOTAL) --- 0.5 U 0.5 U

Sample Station SL-1-89
Sample Identification KPP-SL-1

Sample Collection Date 11/15/1988
Sample Type SL

Sampler MSE
Upper Depth (ft) 0
Lower Depth (ft) 0.25

Units ng/kg
Dioxins & Furans

1,2,3,4,6,7,8,9-OCDD 11000 
1,2,3,4,6,7,8,9-OCDF 6900 U

HPCDD (TOTAL) 1900 U
HPCDF (TOTAL) 1400 U

HXCDD (TOTAL) 2500 U
HXCDF (TOTAL) 5000 U

Notes:
Detected values are shown in bold
ft = Feet
mg/kg = Milligrams per kilogram
ng/kg = Nanograms per kilogram
PCB = Polychlorinated biphenyl
SL = Sludge sample
SVOC = Semi-volatile organic compounds
U = Analyte analyzed for but not detected; reported with detection limit value
VOC = Volatile organic compounds
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station GW-1 GW-5 GW-5 GWRR-1 GWRR-2 GWRR-3 GWRR-4 GWRR-5
Sample Identification GW-1 GW-5 GW-50 GWRR-1 GWRR-2 GWRR-3 GWRR-4 GWRR-5

Sample Collection Date 8/22/1997 8/20/1997 8/20/1997 8/21/1997 8/22/1997 8/21/1997 8/22/1997 8/22/1997
Sample Type GW GW DU GW GW GW GW GW
Duplicate of GW-5

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Chloride 2700 3100 2800 2300 2200 5800 27000 1500 
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Chloride

GWRR-6 GWRR-7 GWY-10 GWY-12 GWY-13 GWY-14 GWY-3 GWY-4
GWRR-6 GWRR-7 GWY-10 GWY-12 GWY-13 GWY-14 GWY-3 GWY-4
8/22/1997 8/21/1997 8/21/1997 8/21/1997 8/20/1997 8/20/1997 8/20/1997 8/21/1997

GW GW GW GW GW GW GW GW

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
7600 3700 4800 1800 3900 5500 8100 5100 
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Chloride

KPT-1 KPT-10 KPT-11 KPT-12 KPT-13 KPT-14 KPT-15 KPT-15
KPT-1 KPT-10 KPT-11 KPT-12 KPT-13 KPT-14 KPT-15 KPT-150

8/22/1997 8/20/1997 8/22/1997 8/22/1997 8/23/1997 8/21/1997 8/20/1997 8/20/1997
GW GW GW GW GW GW GW DU

KPT-15
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
4300 2000 1000 U 4700 1000 U 1200 2300 2500 
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Chloride

KPT-2 KPT-4 KPT-5 KPT-7 KPT-7 KPT-7 KPT-7 KPT-7
KPT-20 KPT-4 KPT-5 KPT-7 KPT-7 KPT-7 KPT-7 KPT-7

11/6/1996 8/23/1997 8/22/1997 9/12/1996 11/6/1996 12/18/1996 1/17/1997 2/20/1997
DU GW GW GW GW GW GW GW

KPT-2
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
2500 1200 3200 1800 2600 2500 2600 1900 
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Chloride

KPT-7 KPT-7 KPT-7 KPT-7 KPT-7 KPT-7 KPT-8 KPT-9
KPT-7 KPT-7 KPT-7 KPT-7 KPT-7-898 KPT-7-299 KPT-8 KPT-9

3/18/1997 4/18/1997 6/16/1997 8/20/1997 8/27/1998 2/22/1999 8/23/1997 11/6/1996
GW GW GW GW GW GW GW GW

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1600 2000 3100 3400 1300 2200 1000 U 2600 
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Chloride

KPT-9 KPT-9 KPT-9 KPT-9 KPT-9 KPT-9 KPT-9 KPT-9
KPT-9 KPT-9 KPT-9 KPT-9 KPT-9 KPT-9 KPT-9-898 KPT-9-299

1/17/1997 2/20/1997 3/18/1997 4/18/1997 6/16/1997 8/21/1997 8/27/1998 2/22/1999
GW GW GW GW GW GW GW GW

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
3000 2100 1700 2400 2200 1700 2400 2200 
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Chloride

OSW-1 OSW-1 OSW-1 OSW-1 OSW-1 OSW-1 OSW-1 OSW-1
OSW-1 OSW-1 OSW-1 OSW-1 OSW-1 OSW-1 OSW-1 OSW-1

9/12/1996 11/6/1996 12/18/1996 1/17/1997 2/20/1997 3/18/1997 4/18/1997 6/16/1997
GW GW GW GW GW GW GW GW

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
2900 1900 2200 2400 2100 2400 3200 4300 
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Chloride

OSW-1 OSW-1 OSW-1 OSW-1 OSW-2 OSW-2 OSW-2 OSW-2
OSW-1 OSW-1-898 OSW-101-898 OSW-1-299 OSW-2 OSW-2 OSW-2 OSW-2

8/20/1997 8/27/1998 8/27/1998 2/22/1999 9/12/1996 11/6/1996 12/18/1996 1/17/1997
GW GW DU GW GW GW GW GW

OSW-1
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
5900 2800 3700 3000 2500 2600 3800 3200 
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Appendix G - KRY Historical Data
Retec Groundwater Chloride, 1996-2005

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
Chloride

OSW-2 OSW-2 OSW-2 OSW-2 OSW-2 OSW-2 OSW-2 OSW-2
KPT-20 OSW-2 KPT-20 OSW-2 KPT-20 OSW-2 KPT-20 OSW-2

1/17/1997 2/20/1997 2/20/1997 3/18/1997 3/18/1997 4/18/1997 4/18/1997 6/16/1997
DU GW DU GW DU GW DU GW

OSW-2 OSW-2 OSW-2 OSW-2
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
3200 4500 4500 3300 3500 4700 4700 4300 
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Appendix G - KRY Historical Data
Retec Sediment SVOC, 2005

Sample Station SED05-1 SED05-2
Sample Identification SED05-1 SED05-2

Sample Collection Date 11/6/2005 11/6/2005
Sample Type SD SD

Units mg/kg mg/kg
1,2,4-Trichlorobenzene 0.581 U 0.763 U

1,2-Dichlorobenzene 0.581 U 0.763 U
1,3-Dichlorobenzene 0.581 U 0.763 U
1,4-Dichlorobenzene 0.581 U 0.763 U

2,4,5-Trichlorophenol 0.581 U 0.763 U
2,4,6-Trichlorophenol 0.581 U 0.763 U

2,4-Dichlorophenol 0.581 U 0.763 U
2,4-Dimethylphenol 0.581 U 0.763 U

2,4-Dinitrophenol 2.82 U 3.7 U
2,4-Dinitrotoluene 0.581 U 0.763 U
2,6-Dinitrotoluene 0.581 U 0.763 U

2-Chloronaphthalene 0.581 U 0.763 U
2-Chlorophenol 0.581 U 0.763 U
2-Methylphenol 0.581 U 0.763 U

2-Nitroaniline 1.16 U 1.53 U
2-Nitrophenol 0.581 U 0.763 U

3,3'-Dichlorobenzidine 1.16 U 1.53 UJ
3-Nitroaniline 1.16 U 1.53 U

4,6-Dinitro-2-Methylphenol 2.32 U 3.05 U
4-Bromophenylphenylether 0.581 U 0.763 U

4-Chloro-3-Methylphenol 1.16 U 1.53 U
4-Chloroaniline 1.16 U 1.53 U

4-Chlorophenylphenylether 0.581 U 0.763 U
4-Methylphenol/3-Methylphenol 0.581 U 0.763 U

4-Nitroaniline 1.16 U 1.53 U
4-Nitrophenol 2.82 U 3.7 U
Acenaphthene 0.581 U 0.763 U

Acenaphthylene 0.581 U 0.763 U
Benzoic Acid 2.32 U 3.05 U

Benzyl Alcohol 1.16 U 1.53 U
Bis(2-Chloroethoxy)Methane 0.581 U 0.763 U

Bis(2-Chloroethyl)Ether 0.581 U 0.763 U
Bis(2-Chloroisopropyl)Ether 0.581 U 0.763 U

Bis(2-Ethylhexyl)Phthalate 0.581 U 0.763 U
Butyl Benzyl Phthalate 0.581 U 0.763 U

Dibenzofuran 0.581 U 0.763 U
Diethyl Phthalate 0.581 U 0.763 U

Dimethyl Phthalate 0.581 U 0.763 U
Di-N-Butylphthalate 0.581 U 0.763 U
Di-N-Octylphthalate 0.581 U 0.763 U
Hexachlorobenzene 0.581 U 0.763 U

Hexachlorobutadiene 0.581 U 0.763 U
Hexachlorocyclopentadiene 0.581 U 0.763 U

Hexachloroethane 0.581 U 0.763 U
Isophorone 0.581 U 0.763 U

Nitrobenzene 0.581 U 0.763 U
N-Nitrosodi-N-Propylamine 0.581 U 0.763 U

N-Nitrosodiphenylamine 0.581 U 0.763 U
Pentachlorophenol 1.16 U 1.53 U

Phenol 0.581 U 0.763 U
Pyrene 0.581 U 0.763 U

Quinoline 0.581 U 0.763 U

Notes:

Detected values are shown in bold
mg/kg = Milligrams per kilogram
SD = Sediment sample
U = The analyte was analyzed for but was not detected above the listed sample quantitation limit.

Page 1 of 1



Appendix G - KRY Historical Data
Secor Groundwater Herbicides, 1995

Sample Station CLCW-1 GWY-10 GWY-11 GWY-12 GWY-13 GWY-14 GWY-3 GWY-4 GWY-7 GWY-8 GWY-9
Sample Identification CLCW-1 GWY-10 GWY-11 GWY-12 GWY-13 GWY-14 MW-3 GWY-4 GWY-7 GWY-8 GWY-9

Sample Collection Date 10/23/1995 10/23/1995 10/23/1995 10/26/1995 10/23/1995 10/23/1995 10/23/1995 10/23/1995 10/25/1995 10/23/1995 10/24/1995
Sample Type GW GW GW GW GW GW GW GW GW GW GW

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
2,4,5-TP (SILVEX) 1 U 1 U 1 U 2.1 1.9 1 U 1 U 1 U 1 U 1 U 1 U

2,4-D 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2,4-DB 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Bentazon 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dalapon 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

DCPA 0.5 U 0.5 U 0.5 U 0.5 U 1.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dinoseb 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Pentachlorophenol 4.8 1 U 1 U 12 12 16 1 U 1 U 1 U 1 U 1 U
Picloram 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Notes:

Detected values are shown in bold
GW = Groundwater sample
ug/L = Micrograms per liter
U = Analyte analyzed for but not detected; reported with detection limit value
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Appendix G - KRY Historical Data
Spratt Groundwater Petroleum Hydrocarbons, 1993

Sample Station PW-1 PW-2C PW-2D PW-3
Sample Identification PW1-TPH PW2C-TPH PW2D-TPH PW3-TPH

Sample Collection Date 3/23/1993 3/23/1993 3/23/1993 3/23/1993
Sample Type GW GW GW GW

Units ug/L ug/L ug/L ug/L
Benzene 140 D 17 200 D 66 D

Ethylbenzene 210 D 14 150 D 150 D
Toluene 830 D 40 640 D 330 D

Xylenes (Total) 1000 D 53 670 D 750 D
Gasoline Range Organics 6600 D 320 5000 D 4500 D

Notes:

Detected values are shown in bold
D = Sample dilution
GW = Groundwater sample
ug/L = Micrograms per liter
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Appendix G - KRY Historical Data
Weston Groundwater SVOC, 1991

Sample Station GW-1 GW-2 GW-3 GW-4 GW-5 GW-5 GWRR-1 GWRR-2 GWRR-2 GWRR-3
Sample Identification GW-1 GW-2 GW-3 GW-4 GW-5 GW-5 GWRR-1 GWRR-2 GWRR-2 GWRR-3

Sample Collection Date 8/20/1991 8/20/1991 8/20/1991 8/20/1991 8/20/1991 8/20/1991 8/20/1991 8/20/1991 8/20/1991 8/20/1991
Sample Type GW GW GW GW GW DU GW GW DU GW
Duplicate of GWRR-2

Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,2,4-Trichlorobenzene --- --- --- --- --- --- --- --- --- ---

1,2-Dichlorobenzene --- --- --- --- --- --- --- --- --- ---
1,2-Diphenylhydrazine --- --- --- --- --- --- --- --- --- ---

1,3-Dichlorobenzene --- --- --- --- --- --- --- --- --- ---
1,4-Dichlorobenzene --- --- --- --- --- --- --- --- --- ---

2,3,4,6-Tetrachlorophenol 10 U 10 U 150 11 U 82 81 10 U 66 --- 10 U
2,4,6-Trichlorophenol 10 U 10 U 10 U 11 U 10 U 10 U --- 10 U --- 10 U

2,4-Dichlorophenol --- --- --- --- --- --- --- --- --- ---
2,4-Dimethylphenol 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U

2,4-Dinitrophenol 53 U 52 U 51 U 53 U 51 U 51 U 50 U 50 U --- 50 U
2,4-Dinitrotoluene --- --- --- --- --- --- --- --- --- ---
2,6-Dinitrotoluene --- --- --- --- --- --- --- --- --- ---

2-Chloronaphthalene --- --- --- --- --- --- --- --- --- ---
2-Chlorophenol 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U

2-Nitrophenol --- --- --- --- --- --- --- --- --- ---
3,3'-Dichlorobenzidine --- --- --- --- --- --- --- --- --- ---

4,6-Dinitro-2-Methylphenol --- --- --- --- --- --- --- --- --- ---
4-Bromophenylphenylether --- --- --- --- --- --- --- --- --- ---

4-Chloro-3-Methylphenol 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U
4-Chlorophenylphenylether --- --- --- --- --- --- --- --- --- ---

4-Nitrophenol --- --- --- --- --- --- --- --- --- ---
Acenaphthene --- --- --- --- --- --- --- --- --- ---

Acenaphthylene 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U
Anthracene --- --- --- --- --- --- --- --- --- ---

Benzidine --- --- --- --- --- --- --- --- --- ---
Benzo(a)Anthracene 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U

Benzo(a)Pyrene 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U
Benzo(b)Fluoranthene 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U

Benzo(g,h,i)Perylene --- --- --- --- --- --- --- --- --- ---
Benzo(k)Fluoranthene --- --- --- --- --- --- --- --- --- ---

bis(2-Chloroethoxy)Methane --- --- --- --- --- --- --- --- --- ---
bis(2-Chloroethyl)Ether --- --- --- --- --- --- --- --- --- ---

bis(2-Chloroisopropyl)Ether --- --- --- --- --- --- --- --- --- ---
bis(2-Ethylhexyl)Phthalate --- --- --- --- --- --- --- --- --- ---

Butyl Benzyl Phthalate --- --- --- --- --- --- --- --- --- ---
Carbazole 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U
Chrysene --- --- --- --- --- --- --- --- --- ---

Dibenzo(a,h)Anthracene 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U
Diethyl Phthalate --- --- --- --- --- --- --- --- --- ---

Dimethyl Phthalate --- --- --- --- --- --- --- --- --- ---
Di-n-Butylphthalate --- --- --- --- --- --- --- --- --- ---
Di-n-Octylphthalate --- --- --- --- --- --- --- --- --- ---

Fluoranthene 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U
Fluorene --- --- --- --- --- --- --- --- --- ---

Hexachlorobenzene --- --- --- --- --- --- --- --- --- ---
Hexachlorobutadiene --- --- --- --- --- --- --- --- --- ---

Hexachlorocyclopentadiene --- --- --- --- --- --- --- --- --- ---
Hexachloroethane --- --- --- --- --- --- --- --- --- ---

Indeno(1,2,3-cd)Pyrene 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U
Isophorone --- --- --- --- --- --- --- --- --- ---

Naphthalene 10 U 10 U 87 11 U 10 U 10 U 10 U 10 U --- 10 U
Nitrobenzene --- --- --- --- --- --- --- --- --- ---

N-Nitroso-di-Methylamine --- --- --- --- --- --- --- --- --- ---
N-Nitrosodi-n-Propylamine --- --- --- --- --- --- --- --- --- ---

N-Nitrosodiphenylamine --- --- --- --- --- --- --- --- --- ---
Pentachlorophenol 21 U 21 U 5400 17 J 1400 1300 20 U 950 --- 20 U

Phenanthrene 10 U 10 U 420 11 U 10 U 10 U 10 U 10 U --- 10 U
Phenol 10 U 10 U 10 U 11 U 10 U 10 U 10 U 10 U --- 10 U
Pyrene --- --- --- --- --- --- --- --- --- ---
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Appendix G - KRY Historical Data
Weston Groundwater SVOC, 1991

Sample Station
Sample Identification

Sample Collection Date
Sample Type
Duplicate of

Units
1,2,4-Trichlorobenzene

1,2-Dichlorobenzene
1,2-Diphenylhydrazine

1,3-Dichlorobenzene
1,4-Dichlorobenzene

2,3,4,6-Tetrachlorophenol
2,4,6-Trichlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

2-Chloronaphthalene
2-Chlorophenol

2-Nitrophenol
3,3'-Dichlorobenzidine

4,6-Dinitro-2-Methylphenol
4-Bromophenylphenylether

4-Chloro-3-Methylphenol
4-Chlorophenylphenylether

4-Nitrophenol
Acenaphthene

Acenaphthylene
Anthracene

Benzidine
Benzo(a)Anthracene

Benzo(a)Pyrene
Benzo(b)Fluoranthene

Benzo(g,h,i)Perylene
Benzo(k)Fluoranthene

bis(2-Chloroethoxy)Methane
bis(2-Chloroethyl)Ether

bis(2-Chloroisopropyl)Ether
bis(2-Ethylhexyl)Phthalate

Butyl Benzyl Phthalate
Carbazole
Chrysene

Dibenzo(a,h)Anthracene
Diethyl Phthalate

Dimethyl Phthalate
Di-n-Butylphthalate
Di-n-Octylphthalate

Fluoranthene
Fluorene

Hexachlorobenzene
Hexachlorobutadiene

Hexachlorocyclopentadiene
Hexachloroethane

Indeno(1,2,3-cd)Pyrene
Isophorone

Naphthalene
Nitrobenzene

N-Nitroso-di-Methylamine
N-Nitrosodi-n-Propylamine

N-Nitrosodiphenylamine
Pentachlorophenol

Phenanthrene
Phenol
Pyrene

GWY-10 GWY-12 GWY-14 GWY-8 Notes:
GWY-10 GWY-12 GWY-14 GWY-8
8/20/1991 8/20/1991 8/20/1991 8/20/1991 Detected values are shown in bold

GW GW GW GW DU = Duplicate sample
GW = Groundwater sample

ug/L ug/L ug/L ug/L J = The analyte was detected, but the concentration is 
--- --- --- ---       considered estimated for quality control reasons.  
--- --- --- --- SVOC = Semi-volatile organic compound
--- --- --- --- U = Analyte analyzed for but not detected; reported with 
--- --- --- ---        detection limit value
--- --- --- --- ug/L = Micrograms per liter

10 U 39 11 10 U
10 U 11 U 11 U 10 U

--- --- --- ---
10 U 11 U 11 U 10 U
50 U 53 U 53 U 50 U

--- --- --- ---
--- --- --- ---
--- --- --- ---

10 U 11 U 11 U 10 U
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

10 U 11 U 11 U 10 U
--- --- --- ---
--- --- --- ---
--- --- --- ---

10 U 11 U 11 U 10 U
--- --- --- ---
--- --- --- ---

10 U 11 U 11 U 10 U
10 U 11 U 11 U 10 U
10 U 11 U 11 U 10 U

--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

10 U 10 U 11 U 10 U
--- --- --- ---

10 U 11 U 11 U 10 U
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

10 U 11 U 11 U 10 U
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

10 U 11 U 11 U 10 U
--- --- --- ---

10 U 11 U 11 U 10 U
--- --- --- ---
--- --- --- ---
--- --- --- ---
--- --- --- ---

20 U 360 470 20 U
10 U 11 U 11 U 10 U
10 U 11 U 11 U 10 U

--- --- --- ---
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Appendix G - KRY Historical Data
Weston Soil Metals, 1991

Sample Station SS-4-91 SS-6-91 SS-10-91
Sample Identification B8354 B8356 B8359

Sample Collection Date 9/27/1991 9/27/1991 9/27/1991
Sample Type SS SS SS

Upper Depth (ft) 0 0 0
Lower Depth (ft) 0.5 0.5 0.5

Units mg/kg mg/kg mg/kg
Antimony 6 U 6 U 6 U

Arsenic 7.7 4.1 3.7 
Beryllium 0.36 0.5 0.41 
Cadmium 0.5 U 0.5 U 0.5 U

Chromium 7.4 8.8 8.3 
Copper 20.7 22.8 42.9 

Lead 471 117 262 
Mercury 0.2 U 0.2 U 0.2 U

Nickel 9.5 8.8 12 
Selenium 1 U 0.5 U 1 U

Silver 1 U 1 U 1 U
Thallium 0.5 U 0.5 U 1 U

Zinc 117 44 185 

Notes:

Detected values are shown in bold.
ft = feet
mg/kg = milligrams per kilogram
U = The analyte was analyzed for but was not detected above the listed sample quantitation limit. 
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1.0 INTRODUCTION 

Tetra Tech EM Inc. (Tetra Tech), prepared this data validation summary report (DVSR) to assess the 

validity (based on data validation) and usability (based on project objectives) of water, soil, and sediment 

analytical data collected for the Comprehensive Environmental Cleanup and Responsibility Act (CECRA) 

Remedial Investigation (RI), risk assessment, and feasibility study (FS) at the Kalispell Pole and Timber 

(KPT) Facility, Reliance Refinery Company (Reliance) Facility, and the Yale Oil Corporation (Yale Oil) 

Facility.  The three facilities are herein referred to as the KRY site.  Table 1 lists all samples collected in 

from April through July 2006, based on the Final Sampling and Analysis Plan (SAP) prepared and 

approved for this investigation (Tetra Tech 2006). 

1.1 PURPOSE AND OBJECTIVES 

The purpose of this DVSR is to summarize the validation and usability of chemical data collected during 

this CECRA RI and FS.  The purpose of this investigation is to:  

• Investigate the nature and extent of suspected sources of contamination 

• Investigate the nature, extent, and migration of contamination  

• Characterize the risks at the site 

• Gather data needed to evaluate likely remedial alternatives 

Two analytical service companies conducted chemical analysis of samples during the investigation.  

Dioxin and furan analyses were conducted by Pace Analytical Services, Inc. (Pace) in Minneapolis, 

Minnesota.  All other analyses were conducted by Energy Laboratories, Inc. (Energy) in Helena, 

Montana.  All data were delivered as hardcopy data packages and accompanied by electronic data 

deliverables (EDD).  Most hardcopy data deliverables were summary data packages including sample 

results and quality control (QC) sample summary tables.  One full data package (including sample results, 

QC summaries, and all associated sample receipt, preparation, and analytical raw data) was submitted 

from Pace and Energy.  EDDs received from both laboratories (same format requirements) were loaded 

into a Microsoft Access® database and used for reporting.  Both laboratories reported sample results in 

the EDD (with applicable laboratory qualifiers), as well as associated field and laboratory QC sample 

results. 
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A total of 124 water, 282 soil, and 5 sediment samples were collected during this RI and FS (Table 1).  

Chlorinated dibenzo-p-dioxins (dioxins) and chlorinated dibenzofurans (furans) were analyzed by high-

resolution gas chromatography/high-resolution mass spectrometry (HRGC/HRMS) according to U.S. 

Environmental Protection Agency (EPA) Method 8290 (EPA 1996) by Pace.  The following types of 

analyses were conducted on samples analyzed by Energy: 

• Volatile organic compounds (VOC) by gas chromatography/mass spectrometry (GC/MS) 
by EPA Method 8260B and revisions (EPA 1996)  

• Toxicity characteristic leaching procedure (TCLP) VOCs by EPA Methods 1311 and 
8260B and synthetic precipitation leaching procedure (SPLP) VOCs by EPA Methods 
1312 and 8260B (EPA 1996) 

• Semivolatile organic compounds (SVOC) by GC/MS by EPA Method 8270C and 
revisions (EPA 1996) including polynuclear aromatic hydrocarbons (PAH) by selected 
ion monitoring (SIM) GC/MS using the same method  

• TCLP SVOCs by EPA Methods 1311 and 8270C, and SPLP SVOCs by EPA Methods 
1312 and 8270C (EPA 1996)  

• Volatile petroleum hydrocarbons (VPH) by gas chromatography (GC) by Massachusetts 
Department of Environmental Protection (MADEP) 

• Extractable petroleum hydrocarbons (EPH) by GC by MADEP and EPH screen by GC 
by modified EPA Method 8015 and revisions (EPA 1996)  

• Pentachlorophenol (PCP) by GC by EPA Method 8151A and revisions (EPA 1996) 

• Polychlorinated biphenyls (PCB) by GC by EPA Method 8082 and revisions (EPA 1996) 

• Total metals by inductively coupled plasma (ICP) by EPA Methods 200.7 and 6010B, 
ICP/MS by EPA Methods 200.8 and 6020, and cold vapor atomic absorption (CVAA) for 
mercury by EPA Methods 245.1 and 7471A (EPA 1983 and 1996) 

• TCLP metals by EPA Methods 1311, 200.7, 200.8, and 245.1 and SPLP metals by EPA 
Methods 1312, 200.7, 200.8, and 245.1 (EPA 1983 and 1996) 

• Inorganic and physical chemistry analytes including bromate by ion chromatography 
(EPA Method 300.1) (EPA 1983), chlorine by titration [Standard Method (SM) 4500-Cl-
B] (APHA/AWWA/WEF 2005), formaldehyde by visible absorption spectrometry 
[modified National Institute of Occupational Health and Safety (NIOSH) Method 3500] 
(NIOSH 2004), total organic carbon (TOC) by spectrophotometry (ASA/SSSA 1982) 
Method 29-3, pH by electrometry by EPA Method 9045C (EPA 1996), and SPLP pH by 
EPA Methods 1312 and 9045C (EPA 1996)  

A discussion of the impact of changes in reference methods and analytical techniques are discussed in 

Section 2.2.5. 
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Positive (detected) laboratory results were reported as the concentration along with applicable laboratory 

data qualifiers.  Non-detect results were reported to the sample quantitation limit with the “U” qualifier to 

signify that the chemical was undetected.  The SQL is defined as the method detection limit (MDL) 

adjusted to reflect sample-specific actions, such as dilution or use of smaller aliquot sizes, and takes into 

account sample characteristics, sample preparation, and analytical adjustments.  It represents the sample-

specific detection limit and all non-detected results are reported to this level.  By definition, the MDL is 

the minimum concentration of an analyte that can be reliably distinguished from background noise for a 

specific analytical method.  The laboratory was also provided with laboratory-required reporting limits 

(LRRL) as defined and specified in the SAP (Tetra Tech 2006).  For this project, results of laboratory 

analyses were reported as estimated values (J) if concentrations were less than laboratory-required 

reporting limits (LRRL) but greater than SQLs.  LRRLs and SQLs are discussed further in Section 2.2.6.  

1.2 VALIDATION PROCESS 

Two types of validations were conducted on the analytical data collected during this investigation:  (1) 

cursory validation, and (2) full validation.  Table 1 indicates the level of data validation conducted on 

results from each sampling location.  Table 2 lists the review items associated with each of the two levels 

of validation.  A description of each review item, including instances when results did not meet 

acceptance criteria, is provided in Section 2.0 

Chemistry sample results were validated in accordance with the following EPA guidance documents:  

“U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic Data Review” (EPA 

1999), “U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 

Review” (EPA 2004), and “National Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) 

and Chlorinated Dibenzofurans (CDFs) Data Review” (EPA 2005). 

Based on data validation, data qualifiers were placed in the electronic database to signify whether the data 

were acceptable, acceptable with qualification, or rejected.  Table 3 provides the definitions for the data 

validation qualifiers.  Validation qualifiers and definitions are based on those used by EPA in the current 

validation guidelines (EPA 1999, 2004, and 2005).  The validated results are contained in the Kalispell 

database and provided in electronic format as Appendix A to this document. 

Laboratories were also required to submit a detailed case narrative with every data package listing any 

QC criteria that were not met or any other issue that might affect data quality (for example initial or 

continuing calibration problems).  In addition to the criteria listed above, each laboratory case narrative 
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was thoroughly reviewed.  Results were qualified for any issues that affected data quality listed in the 

laboratory case narrative.   

1.3  REPORT ORGANIZATION 

After this introductory section, Section 2.0 summarizes data validation and usability for sample data 

collected during this investigation.  Section 3.0 provides general conclusions about the usability of the 

data sets.  The conclusions regarding data usability will be used to prepare data quality objectives (DQO) 

for future environmental investigations undertaken at KRY.  The references and tables follow the 

conclusions and recommendations at the end of this document.   

Table 1 provides a summary of all sampling locations from which sample data were obtained for this 

reporting period.  Table 1 also includes relevant information about the sampling dates, matrices, 

analytical suite, and level of validation.   

2.0  DATA VALIDATION SUMMARY  

This section describes the data validation findings and usability with regard to the project-specific 

objectives.  Section 2.1 summarizes the data validation findings, and Section 2.2 summarizes the 

evaluation of the following quality indicator parameters:  precision, accuracy, representativeness, 

completeness, comparability, and sensitivity (PARCCS). 

2.1 DATA VALIDATION FINDINGS 

This section summarizes all items of the validation process and discusses the findings their effects on data 

quality. 

2.1.1  Holding Times 

Holding time refers to the period of time between sample collection and the preparation and/or analysis of 

the sample.  Sample results were reviewed for compliance with the method-prescribed preparation and 

analysis holding times.  Holding times for aqueous and solid matrices are based on those listed in 

documents, “Test Methods for Evaluating Solid Waste” (EPA 1996), “Method for Chemical Analysis of 

Water and Waste” (EPA 1983), “Method for the Determination of Extractable Petroleum Hydrocarbons 

(EPH)” and “Method for the Determination of Volatile Petroleum Hydrocarbons (VPH)” (MADEP 2004), 

“Methods of Soil Analysis.  Part 2.  Chemical and Microbiological Properties” (ASA/SSSA 1982), 
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“NIOSH Manual of Analytical Methods” (NIOSH 2004), and “Standard Methods for the Examination of 

Water and Wastewater” (SM 2005).  Table 4 presents the holding time criteria that were used to validate 

the data. 

Holding times were exceeded for dioxin and furan analysis in one groundwater sample, PCP analysis in 

five soil samples, and VPH analysis in three groundwater samples.  EPA guidance for validation allows 

professional judgment to be used in evaluating qualification due to holding time exceedances.  Sample 

results that were generated after the required holding time but less than two times the holding time were 

qualified as estimated (J or UJ).  If the samples were prepared after two times the holding time was 

exceeded, results were qualified as rejected (R).  Samples extracted or analyzed beyond the holding time 

may yield estimated results.  Because all holding time exceedances were less than two times the holding 

time, these dioxin and furan, PCP, and VPH results were qualified as estimated (J or UJ).  

2.1.2  Calibration 

Instrument calibration data are generally not provided in data summary packages or EDDs.  For this 

project, initial calibration data were not provided (hardcopy or electronic) in data summary packages or 

EDDs from Energy.  Initial calibration data for metals analysis were received in November 2006 and 

reviewed by Tetra Tech.  No additional qualifications were required as a result of the review.  All 

calibration data was included in the Pace hardcopy data packages, but not the EDD.  As such, only initial 

calibration data were evaluated for dioxin and furan data and full data package H06070135 from Energy.  

No VPH, EPH, PCP, or general chemistry data were qualified based on calibration issues.  However, for 

metals analysis by EPA Method 200.7 a low-concentration standard for zinc was biased low and outside 

QC limits.  Because the recovery was less than 30 percent, the following nondetected results were 

qualified as rejected (R) because of the possibility of false negatives: 

• Zinc in samples KRY204SW001, KRY203SW001, KRY201SW001, and 
KRY200SW001 

For VOC, SVOC, and dioxin and furan analyses, percent differences in the continuing calibrations were 

occasionally greater than the required limit.  Therefore, associated sample results were qualified as 

estimated (J or UJ).  
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2.1.3 Blank Samples 

Field and laboratory blanks consisting of contaminant-free water were prepared and analyzed as part of 

standard quality assurance (QA)/QC procedures to monitor for potential contamination of field 

equipment, laboratory process reagents, and sample containers.  For this investigation, two groups of 

blanks were prepared and analyzed:  (1) laboratory blanks (calibration and method blanks), and (2) field 

QC blanks (including trip, source water, and equipment rinsate blanks).  Each blank type is discussed in 

the following sections (Sections 2.1.3.1 and 2.1.3.2).  The assignment of validation qualifiers associated 

with blank contamination is discussed in Section 2.1.3.3. 

2.1.3.1 Laboratory Blanks 

Two types of laboratory blanks were prepared and analyzed; calibration blanks and method blanks.  Both 

types were prepared in the laboratory using high-grade contaminant-free water.   

Calibration Blanks – Calibration blanks are comprised of acidified high-grade contaminant-free water 

analyzed at the beginning (initial calibration blank [ICB]), end (continuing calibration blank [CCB]), and 

every 10 runs during analysis of metals by ICP and ICP/MS.  Their primary function is to initially set the 

calibration curve (along with calibration standards) and continually monitor the background for possible 

variations in instrument electronic signal or cross-contamination.   ICB and CCB data were not provided 

in data packages or EDDs.  As such, ICB and CCB data were not evaluated  

Method Blanks – Method blanks are laboratory QC samples that are prepared and analyzed with each 

batch of environmental samples.  Method blanks are comprised of high-grade contaminant-free water that 

is carried though all preparation procedures in batches with field samples (including the addition of all 

reagents and QC monitoring compounds).  Method blanks monitor potential contaminants in laboratory 

processes, reagents, and containers, and were analyzed for each analytical method used on field samples.  

Method blanks are discussed further in Section 2.1.3.3. 

2.1.3.2 Field QC Blanks 

Three types of field QC blanks were collected and analyzed with field samples; trip blanks, source water 

blanks, and equipment rinsate blanks.  Each one monitors the potential impact of field and transportation 

conditions on the collection and integrity of field samples as discussed in the following paragraphs. 

Trip Blanks – Trip blanks are a type of field blank prepared at the laboratory by filling a 40-milliliter vial 
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vial with high-grade contaminant-free water and sealing it with a Teflon-lined lid.  Trip blanks are 

shipped to the field sampling location accompanying sample containers in the shipping cooler.  When 

samples for VOCs and VPH are collected and shipped back to the laboratory for analysis, a trip blank is 

transported within the shipping container back to the laboratory for analysis of VOCs and TPH.  Trip 

blanks monitor for potential contamination of sample containers during shipment to the field, as well as 

monitor for potential contamination of VOC samples during collection and transportation back to the 

laboratory.  A total of 41 trip blank samples were prepared by the laboratory and shipped to the field in 

coolers with unused sample containers; these samples were shipped back to the laboratory in coolers 

along with samples to be analyzed for VOCs and VPH.  Trip blanks are discussed further in Section 

2.1.3.3. 

Source Water Blanks – In order to identify any contamination in the water used for decontamination, 

three source water blanks were collected during this sampling event.  Source water blanks were prepared 

from laboratory-grade water from Energy Laboratories, the Evergreen public water supply, and Culligan 

deionized water, poured into field sampling containers, and shipped to the laboratory for analysis.  Source 

water blanks were analyzed for all parameters.  Source water blank results were submitted in hardcopy 

and EDD formats and are available in the database.  Source water blanks are discussed further in Section 

2.1.3.3. 

Equipment Rinsate Blanks – In order to identify any affect of carry-over from sampling equipment on 

sample collection, 22 equipment rinsate blanks were collected during this sampling event.  The equipment 

rinsate blanks were prepared by pouring high-grade contaminant-free water over or through the 

decontaminated sampling equipment into a sample container and sent to the laboratory for analysis.  The 

equipment rinsate blanks were shipped to the laboratory for analysis for VOCs, SVOCs, 

pentachlorophenol, VPH, EPH, and metals.  Equipment rinsate blank results were submitted in hardcopy 

and EDD formats and are available in the database.   

2.1.3.3 Qualifications Due to Blank Contamination 

The previous subsections describe the types of blanks that were collected and analyzed with field 

samples.  This section discusses the procedure for evaluating blank results and applying qualifiers on field 

data. 

Note that not every compound detected in laboratory or field QC blanks resulted in qualification of data.  

If the criteria discussed below were not met for a given result, then no qualification was required. 



 8

All laboratory and field QC blank contamination was generally evaluated as discussed in this paragraph.  

Sample results that were less than 5 times the associated blank value (10 times for common laboratory 

contaminants, such as acetone, methylene chloride, and ketones) were qualified as undetected (U).  

Sample results that were greater than 5 (or 10) times the blank value were not qualified.  Qualifiers based 

on laboratory blanks were assigned first, and then evaluation of field blanks was conducted.  If a qualifier 

was already assigned to a result based on laboratory blank contamination, no further qualification was 

assigned for field blank contamination.  No data were rejected and the qualified data are fully usable and 

meet project objectives based on this criterion. 

2.1.4  Spike Samples 

Spiked samples are environmental matrices spiked with a subset of target compounds at known 

concentrations.  These QC samples were analyzed with project samples to measure laboratory accuracy 

and potential interference from the matrix.  Two types of spike samples were analyzed with the project 

samples to monitor for potential interferences during analysis: 

• Matrix spike (MS) and matrix spike duplicate (MSD) samples; these samples consist of 
aliquots of environmental samples spiked with a subset of target compounds.  MS/MSD 
samples monitor potential interference from the site-specific sample matrix and its effect 
on target compounds. 

• Blank spike samples, also known as laboratory control samples (LCS); these samples are 
an aliquot of reagent soil or water spiked with a subset of target compounds.  The LCS 
monitors laboratory accuracy without the bias of a sample matrix.  In some cases, the 
LCS was analyzed in duplicate (LCSD). 

At least one MS/MSD sample and one LCS were prepared and analyzed with each batch of environmental 

samples except for formaldehyde and TOC analyses, which require only LCSs.  Note that for some SDGs, 

the laboratory conducted MS and MSD analyses on samples that were not specific to the KRY site.  In 

those cases, evaluation of the MS and MSD is not conducted because the reviewer has no way to confirm 

that the matrix chosen is representative of samples from the KRY site. 

MS/MSD recoveries and relative percent differences (RPD) for VOC, SVOC, EPH, PCP and metals 

analyses and LCS recoveries for VOC, SVOC, and metals analyses outside QC limits were generally 

qualified as estimated (J or UJ).  However, qualifications were not applied if MS/MSD or LCS recoveries 

were biased high and associated sample results were not detected.  When the MS/MSD or LCS/LCSD 

recoveries were extremely low (less than 20 percent for organic analyses and 30 percent for inorganic 

analyses), associated nondetect results are qualified as rejected (R), because large biases or false negatives 
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are a possibility.  The results listed in Table 5 were qualified as rejected based on very low MS/MSD or 

LCS/LCSD recoveries and are considered unusable for meeting project objectives. 

Although tetraethyllead LCS and MS/MSD recoveries were less than 10 percent in several data packages, 

nondetected results were not rejected because the laboratory case narratives indicated that the spiking 

solution had degraded in storage.  Instead, tetraethyllead results for these samples were qualified as 

estimated (UJ).  

2.1.5  Surrogate Spikes 

Surrogate spikes were prepared by adding compounds similar to target compounds of interest to sample 

aliquots and associated QC samples for organic analyses only.  Surrogate spike recoveries monitor the 

efficiency of contaminant extraction from the sample medium into the instrument measuring system and 

measure possible interferences from the sample matrix that may affect the data quality of target 

compound results.   

Surrogate spikes were added to each of the samples submitted for organic analysis to monitor potential 

interferences from the matrix.  Surrogates were added to the sample aliquot during preparation of the 

sample for analysis, and surrogate recoveries were compared with QC acceptance limits.  Surrogate 

recoveries outside of the acceptable limits indicate interference from the sample matrix for the detection 

of target compounds.  No data were rejected based on this criterion.  However, surrogate recoveries were 

outside QC limits in the VOC, SVOC, VPH, EPH, and PCP analyses.  When surrogate recoveries were 

outside QC limits, associated sample data were qualified as estimated (J or UJ).  Sample results were not 

qualified when only one SVOC surrogate from each fraction was outside QC limits.   In addition, 

qualifications were not applied if surrogate recoveries were biased high and associated sample results 

were not detected.  

2.1.6  Internal Standards 

Internal standards were prepared for certain dioxin and furan, VOC, and SVOC analyses by adding 

compounds similar to target compounds of interest to sample aliquots.  Internal standards are used in the 

quantitation of target compounds in the sample or sample extract.  Internal standard responses and 

retention times were not reported in the QC summary reports provided by Energy.  Only the full data 

package (SDG H06070135) received from Energy and all data packages received from Pace contained the 
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internal standard results.  As such, only this data were evaluated for internal standard responses and 

retention times. 

The evaluation of internal standards involved comparing the instrument response and retention time from 

the target compounds in the sample with the response and retention time of specific internal standards 

added to the sample extract prior to analysis.  No data were rejected based on this criterion.  However, 

internal standards were outside QC limits in the dioxin and furan analyses.  Sample results quantitated 

against these internal standards were qualified as estimated (J or UJ). 

2.1.7  Duplicate Samples    

Duplicate samples involved the preparation and analysis of an additional aliquot of a field sample.  

Results from duplicate sample analysis measure laboratory precision as well as homogeneity of 

contaminants in the field matrix.  For this investigation, three types of duplicate analyses were conducted:  

(1) MSDs for organic analyses and total metals, (2) matrix duplicates (MD) for inorganic analyses, and 

(3) field duplicates for both types of analyses.  MSDs and MDs measure laboratory precision and sample 

homogeneity, while field duplicates are used to evaluate field sampling technique precision, laboratory 

precision, and homogeneity of the sample matrix. 

At least one duplicate analysis (MSD or MD) was performed with each batch of environmental samples 

processed in the laboratory with one exception.  MD analyses were not performed for formaldehyde 

analyses.  No qualifications were applied because of this data gap.  The laboratory calculated the (RPD) 

between the two detected values for MSD and MD analyses.  RPD values within the acceptable limits 

indicate both laboratory precision and minimal matrix heterogeneity of compounds detected in the 

samples.  Detected results associated with elevated RPD values were qualified as estimated (J) to indicate 

the variability in detected concentrations or poor laboratory precision.  Estimated analytical results are 

quantitatively unreliable, but are qualitatively acceptable and meet project objectives.  Nondetects are not 

affected by duplicate precision. 
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Eight aqueous field duplicate pairs were collected as follows. 

SDG Number Sample ID Field Duplicate Sample ID 

1034582 KRYKPT15GW001 KRYKPT15GW701 

H06060263 KRYKPT16GW001 KRYKPT16GW701 

H06060332 KRYKPT20GW001 KRYKPT20GW701 

H06060128 KRY102GW001 KRY102AGW701 

H06060219 KRY121AGW001 KRY121AGW701 

1035349 KRY202SW001 KRY202SW701 

H06060332 KRYRW11GW001 KRYRW11GW701 

H06060349 KRYSW9GW001 KRYSW9GW701 

 

This collection frequency (6.4 percent of the total water samples collected) meets the collection frequency 

of 5 (one per 20 samples) percent needed to meet project objectives.  According to EPA guidance, there 

are no specific criteria for evaluating field duplicates (EPA 1999 and 2004).  Generally, field duplicate 

precision was less than 25 percent RPD for water samples for results that exceeded five times the 

reporting limit.  Field duplicate precision was not assessed when results were less than five times the 

reporting limit.  No data were qualified based on field duplicate precision. 

Although field duplicate soil samples are sometimes collected as soil samples from adjacent locations, 

such soil duplicate samples were not collected as specified in the SAP (Tetra Tech 2006) for this project 

for two reasons.  First, since adjacent soil samples incorporate some spatial variability, these samples 

cannot be used directly to assess sampling precision.  Second, it is not practical to set QC limits for the 

RPDs of such samples, which precludes the use of these samples for QC purposes.   

2.1.8  Other Qualifications 

Each of the paragraphs in this section addresses the following qualification scenarios that are not already 

addressed in the larger review sections: 

• Positive results above the SQL, but less than the LRRLs were qualified as estimated (J) 

• In the dioxin and furan analysis, positive 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) 
were not confirmed on a second column and were qualified as estimated (J) 

• Results for dioxins and furans with ion abundance ratios outside the method-specified 
limits were qualified as nondetected (U).   
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Quantitation less than the LRRLs for stable chemistries – Both laboratories evaluated the SQL and 

LRRL for each sample result.  In cases where sample results were greater than the SQL, but less than the 

LRRL, the laboratory qualified results as estimated.  Specifically, results with this scenario were qualified 

by the laboratory as “J”.  Qualitatively, the results are acceptable; however, these results were considered 

estimated, because as the value approaches the SQL, the accuracy of the measurement is less certain.  In 

these cases, bias cannot be determined.   

Positive 2,3,7,8-TCDF that were not confirmed – Positive 2,3,7,8-TCDF results were not confirmed on 

a second column as required by the method.  During data validation, positive results for 2,3,7,8-TCDF 

that were not confirmed on a second column were qualified as estimated (J). 

Dioxin and furan results with irregular ion abundance ratios – Pace identified results with ion 

abundance ratios outside control limits by the flag “I” for interference or “E” when the interference from 

polychlorinated diphenylethers was identified and calculated the estimated maximum possible 

concentration (EMPC).  During data validation, results for dioxins and furans with ion abundance ratios 

outside method-specified control limits were qualified as nondetect (U).   

2.1.9  Summary of Groundwater Data Quality 

As summarized above, groundwater data were qualified as estimated because of irregularities in the 

continuing calibration, laboratory duplicate, MS/MSD and LCS, surrogate, and internal standard results.  

Sample results were also qualified as estimated because some positive results were above the SQL, but 

less than the LRRLs.  Positive 2,3,7,8-TCDF that were not confirmed on a second column were also 

qualified as estimated.  Estimated analytical results are quantitatively unreliable, but are qualitatively 

acceptable and meet project objectives.  Groundwater data were qualified as nondetected because of 

laboratory and field QC blank contamination.  Results for dioxins and furans with ion abundance ratios 

outside the method-specified limits were also qualified as nondetected.  All data except rejected results 

are usable to meet project objectives with the qualifications discussed in the sections above.  

Based on the review summarized above, 186 sample results were rejected.  Undetected sample data 

collected during this investigation were rejected due to poor MS/MSD and LCS recoveries (less than 20 

percent) for benzoic acid and tetraethyllead and poor MS/MSD recoveries (less than 30 percent) for 

antimony and tin, because large biases or false negatives are a possibility.  Benzoic acid, antimony, and 

tin typically respond poorly during analysis.  In addition, undetected sample data for zinc were rejected 
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due to poor recovery (less than 30 percent) in the low-concentration calibration verification standard.  All 

rejected data are unusable and considered incomplete and do not meet project objectives.  

2.2  EVALUATION OF PARCCS PARAMETERS 

Overall data quality was acceptable based on the critical indicator parameters, except for data specifically 

rejected and qualified as such (R).  PARCCS parameters were reviewed for laboratory analytical results 

obtained during this sampling event, and the sections below discuss the results of the evaluation for each 

indicated parameter. 

2.2.1  Precision 

Precision is the measure of the variability associated with an entire sampling and analysis process.  It is 

the comparison among independent measurements as the result of repeated application of the same 

process under similar conditions.  It is determined by analyzing field duplicate pairs, MSD pairs, and MD 

pairs.  Precision is expressed as the RPD of a pair of values (or results).   

Field duplicate pairs were collected, analyzed, and evaluated for each analysis performed on every sample 

matrix.  Frequencies of field duplicate pairs submitted to the laboratory for analysis were shown to be 

6.4 percent for the water data collected during this reporting period; meeting the requirement of 5 percent 

(1 per 20 field samples).  Field duplicate precision for aqueous samples was acceptable.  No data were 

qualified because of field duplicate precision. 

The frequency criterion for MSD or MD pairs is 5 percent of the samples (per matrix) or one per each 

analytical batch of 20 or less per matrix.  MSD or MD samples were collected, analyzed, and evaluated 

for each analysis performed on every sample matrix and met the frequency of 5 percent except for 

formaldehyde analysis.  No data were qualified because of this irregularity.  The frequencies in which 

MSDs or MDs were prepared and analyzed by the laboratory met the frequency requirement as stated 

above.  Data were qualified as estimated based on MSD or MD precision, but no data were rejected due to 

poor duplicate precision. 

2.2.2  Accuracy 

Accuracy is the degree to which a measurement agrees with its true value and is expressed as percent 

recovery.  Accuracy is assessed by comparing calibration verification, MS, LCS, surrogate, and internal 

standard recoveries with associated QC limits.  Calibration verification, MS, LCS, surrogate, and internal 
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standard recoveries were evaluated for compliance with acceptance criteria for each applicable analytical 

methodology. 

The calibration verifications were analyzed at the proper concentration and frequency.  The frequency 

criterion for MSs and LCSs is 5 percent of the samples per matrix or one per each analytical batch of 20 

samples or less per matrix.  MSs and LCSs were collected, analyzed, and evaluated for each analysis 

performed at the proper frequency.  The criterion for MS and LCS accuracy is based on recommended 

QC limits provided in EPA validation guidelines and on laboratory historical QC limits for those analytes 

not presented in validation guidelines.  Sample data collected during this investigation were rejected due 

to (1) poor MS/MSD and LCS recoveries for benzoic acid and tetraethyllead; (2) poor MS/MSD 

recoveries for antimony and tin; and (3) poor low-concentration calibration verification recovery for zinc.  

Data were also qualified as estimated based on MS/MSD, LCS, surrogate, and internal standard accuracy.   

2.2.3  Representativeness 

Representativeness is a qualitative parameter and is defined by the degree to which data accurately and 

precisely represent a characteristic of a population, parameter variations at a sampling point, or a process 

or environmental condition.  Sample results were evaluated for representativeness by examining items 

related to sample collection, including chain-of-custody documentation, sample labeling, collection dates, 

and condition of the samples upon receipt at the laboratory.  Laboratory procedures also were examined, 

including anomalies reported by the laboratory, either upon receipt of the samples at the laboratory or 

during analytical processes, adherence to recommended holding times of samples prior to analysis, 

calibration of laboratory instruments, adherence to analytical methods, and completeness of data package 

documentation.  All issues were minor and satisfactorily rectified during data review. 

Representativeness is also evaluated by reviewing blanks (laboratory method blanks and field blanks).  

Laboratory and field QC blanks contained detectable amounts of SVOCs, metals, and dioxins and furans.  

Generally, concentrations detected in the blanks were considerably less than reported results for the field 

samples; therefore, these concentrations did not affect overall data quality.  Sample results were generally 

qualified as undetected (U) based on evaluation guidelines discussed in Section 2.1.1.3. 
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2.2.4  Completeness 

Completeness is defined as the percentage of measurements judged to be valid.  The validity of sample 

results is determined through the data validation process.  All rejected sample results are considered to be 

incomplete and unusable.  Data that are qualified as undetected (U), undetected at estimated reporting 

limits (UJ), and estimated (J) are considered to be valid and usable.  The number of valid results divided 

by the number of possible individual analyte results, expressed as a percentage, determines the 

completeness of the data set.  

For data collected during this sampling event, the total number of field sample results is 56,447.  Of the 

total field sample results, 186 results were rejected so the number of valid field sample results is 56,261.  

The percent complete (valid and not rejected) is 99.7 percent.  The total number of residential well sample 

results is 1,330 and 10 results were rejected, resulting in a completeness of 99.2 percent.  The total 

number of residential soil results is 935 and no results were rejected, resulting in a completeness of 100 

percent.  The total number of surface water sample results is 872 and 4 results were rejected, resulting in a 

completeness of 99.5 percent.  The total number of sediment sample results is 855 and no results were 

rejected, resulting in a completeness of 100 percent.  Incomplete results are the rejected analytical results 

specified in Table 5.  The completeness is slightly lower than the completeness goal of 100 percent for all 

residential well and surface water samples, but residential soil and sediment samples meet the goal of 100 

percent and all other sample types meet the goal of 90 percent.  The slightly lower completeness for 

residential well and surface water samples was a result of rejected results for benzoic acid in 10 

residential well samples and zinc in 4 surface water samples.  All other residential well and surface water 

sample results are considered fully usable to meet project objectives. 

2.2.5  Comparability 

Comparability of the data is a qualitative parameter that expresses the confidence with which one data set 

may be compared with another.  Comparability of the data is achieved by using standard methods for 

sampling and analysis, reporting data in standard units, normalizing results to standard conditions, and 

using standardized reporting formats and data validation procedures.  Formaldehyde analysis was 

analyzed by Standard Method 4500-Cl-B using visible absorption spectrometry.  The SAP (Tetra Tech 

2006) specified formaldehyde analysis by EPA Method 8315 using high performance liquid 

chromatography (HPLC).  The visible absorption spectrometry method has an increased potential for false 

positives because oxidizable organic material may give a positive interference.  However, formaldehyde 

was undetected in all samples, so data quality was unaffected.  
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2.2.6  Sensitivity 

Sensitivity is the measure of the signal from an instrument that represents an actual deflection or response 

above instrument noise.  Analytical sensitivity is measured by the MDL, the minimum concentration of 

an analyte that can be reliably distinguished from background noise for a specific analytical method.  The 

SQL is defined as the MDL adjusted to reflect sample-specific actions, such as dilution or use of smaller 

aliquot sizes, and takes into account sample characteristics, sample preparation, and analytical 

adjustments.  It represents the sample-specific detection limit and all non-detected results are reported to 

this level.  For this project, results of laboratory analyses will be reported as estimated values if 

concentrations are less than LRRLs but greater than SQLs.  

Most LRRLs specified in Appendix D of the SAP were met by Pace and Energy in order to meet 

approved applicable screening levels.  However, the aqueous reporting limit of 3 micrograms per liter 

(µg/L) for arsenic was slightly above the LRRL of 1 µg/L and the pentachlorophenol reporting limit of 

0.1 µg/L was slightly above the DEQ-7 required reporting value (RRV) of 0.05 µg/L.  Although Energy 

could have met the lower RRV by utilizing “clean room” techniques, these procedures would have likely 

resulted in significantly more data qualifications.  In light of this, DEQ approved the pentachlorophenol 

RRV of 0.05 µg/L.   

Scenarios involving dilutions, high moisture content, and matrix interference affect the LRRL by raising 

it according to the dilution factor or percent moisture content.  Dilutions were required for numerous 

SVOC analyses because of high concentrations.  Whenever the concentration exceeded the linear range of 

the instrumentation, dilutions were analyzed.  All dilutions were reported.    

3.0  CONCLUSIONS AND RECOMMENDATIONS 

This section summarizes the conclusions and recommendations regarding usability of the data for the 

project objectives.  For residential soil and sediment samples, 100 percent of the data are valid and 

acceptable for their intended use.  For residential well and surface water samples, 99.2 and 99.5 percent, 

respectively, of the data are valid and acceptable for their intended use.  Based on the evaluation of all 

sample data, 99.7 percent of the data obtained during this reporting period are valid (that is, not rejected) 

and acceptable for their intended use.       
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS

DATA VALIDATION SUMMARY REPORT
KRY REMEDIAL INVESTIGATION

SAMPLE ID SDG ID Date Sampled Matrix QC ID Validation VOC SVOC PCP VPH EPH TPH D/F Metals Br Cl Form pH TOC
TCLP 
VOC

TCLP 
SVOC

TCLP 
Metals

SPLP 
VOC

SPLP 
SVOC

SPLP 
Metals

SPLP 
pH

KRY100AGW001 1034012 6/15/2006 Water Cursory X
KRY100AGW001 H06060173 6/15/2006 Water Cursory X X X X X X
KRY100ASB001 H06050232 5/19/2006 Soil Cursory X X X X X X X
KRY100ASS001 H06050232 5/19/2006 Soil Cursory X X X X X X X
KRY101AGW001 1034012 6/14/2006 Water Cursory X
KRY101AGW001 H06060173 6/14/2006 Water Cursory X X X X X X X X X
KRY101BGW001 H06060173 6/15/2006 Water Cursory X X X X X X X
KRY102AGW001 H06060128 6/13/2006 Water Cursory X X X X X
KRY102AGW701 H06060128 6/13/2006 Water FD Cursory X X X X X
KRY102BGW001 H06060128 6/13/2006 Water Cursory X X X X X
KRY103AGW001 1034012 6/15/2006 Water Cursory X
KRY103AGW001 H06060173 6/15/2006 Water Cursory X X X X X X
KRY103ASB001 H06050262 5/22/2006 Soil Cursory X X X X X X X
KRY103ASB002 H06050262 5/22/2006 Soil Cursory X X X X X X
KRY103ASB003 H06050262 5/22/2006 Soil Cursory X X X X X X X
KRY103ASS001 1032962 5/22/2006 Soil Cursory X
KRY103ASS001 H06050262 5/22/2006 Soil Cursory X X X X X X X
KRY103ASS002 1032962 5/22/2006 Soil Cursory X
KRY103ASS002 H06050262 5/22/2006 Soil Cursory X
KRY103ASS003 1032962 5/22/2006 Soil Cursory X
KRY103ASS003 H06050262 5/22/2006 Soil Cursory X
KRY103BGW001 1034012 6/15/2006 Water Cursory X
KRY103BGW001 H06060173 6/15/2006 Water Cursory X X X X X X
KRY104AGW001 H06060145 6/14/2006 Water Cursory X X X X X
KRY105AGW001 H06060173 6/15/2006 Water Cursory X X X X X
KRY105ASB001 H06050262 5/22/2006 Soil Cursory X X X X X X
KRY105ASB002 H06050262 5/22/2006 Soil Cursory X X X X X X X
KRY105ASS001 H06050262 5/22/2006 Soil Cursory X X X X X X
KRY105ASS002 1032962 5/22/2006 Soil Cursory X
KRY106AGW001 H06060173 6/15/2006 Water Cursory X X X X X
KRY106BGW001 H06060173 6/15/2006 Water Cursory X X X X X
KRY107AGW001 1034012 6/16/2006 Water Cursory X
KRY107AGW001 H06060173 6/16/2006 Water Cursory X X X X X X
KRY107BGW001 1034012 6/16/2006 Water Cursory X
KRY107BGW001 H06060173 6/16/2006 Water Cursory X X X X X X
KRY108AGW001 H06060263 6/22/2006 Water Cursory X X X X X
KRY108ASS001 H06050232 5/19/2006 Soil Cursory X X X X X X
KRY109AGW001 H06060173 6/16/2006 Water Cursory X X X X X
KRY110AGW001 H06060173 6/15/2006 Water Cursory X X X X X
KRY110BGW001 H06060173 6/16/2006 Water Cursory X X X X X
KRY111AGW001 1034012 6/16/2006 Water Cursory X
KRY111AGW001 H06060173 6/16/2006 Water Cursory X X X X X X X
KRY111AQE001 1034012 6/16/2006 Water ER Cursory X
KRY111AQE001 H06060173 6/16/2006 Water ER Cursory X X X X X X
KRY111ASB001 H06050049 5/2/2006 Soil Cursory X X X X X
KRY111ASS001 1031716 5/2/2006 Soil Cursory X
KRY111ASS001 H06050049 5/2/2006 Soil Cursory X X X X X X
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS

DATA VALIDATION SUMMARY REPORT
KRY REMEDIAL INVESTIGATION

SAMPLE ID SDG ID Date Sampled Matrix QC ID Validation VOC SVOC PCP VPH EPH TPH D/F Metals Br Cl Form pH TOC
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SPLP 
SVOC

SPLP 
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SPLP 
pH

KRY111ASS002 1031716 5/2/2006 Soil Cursory X
KRY111ASS002 H06050049 5/2/2006 Soil Cursory X
KRY111ASS003 1031716 5/2/2006 Soil Cursory X
KRY111ASS003 H06050049 5/2/2006 Soil Cursory X
KRY111BGW001 1034012 6/16/2006 Water Cursory X
KRY111BGW001 H06060173 6/16/2006 Water Cursory X X X X X X
KRY112AGW001 H06060145 6/14/2006 Water Cursory X X X X X
KRY112ASS001 H06050049 5/3/2006 Soil Cursory X X X X X X
KRY112BGW001 H06060145 6/14/2006 Water Cursory X X X X X
KRY113AGW001 H06060247 6/22/2006 Water Cursory X X X X X
KRY113ASB002 H06050262 5/23/2006 Soil Cursory X X X X X
KRY113ASS001 H06050262 5/23/2006 Soil Cursory X X X X X X
KRY113BGW001 H06060247 6/22/2006 Water Cursory X X X X X
KRY114AGW001 1035023 6/29/2006 Water Cursory X
KRY114AGW001 H06060349 6/29/2006 Water Cursory X X X X X X X X X X
KRY114BGW001 1035023 7/5/2006 Water Cursory X
KRY114BGW001 H06070055 7/5/2006 Water Cursory X X X X X X X X X
KRY114BSB001 H06040167 4/18/2006 Soil Cursory X X X X X X
KRY114BSS001 H06040167 4/18/2006 Soil Cursory X X X X X
KRY115AGW001 H06060128 6/13/2006 Water Cursory X X X X X
KRY115BGW001 H06060128 6/13/2006 Water Cursory X X X X X
KRY115BSS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY116AGW001 H06060145 6/14/2006 Water Cursory X X X X X
KRY116ASB001 H06050070 5/5/2006 Soil Cursory X X X X X
KRY116ASS001 H06050070 5/5/2006 Soil Cursory X X X X X
KRY116BGW001 H06060173 6/14/2006 Water Cursory X X X X X
KRY118AGW001 1035023 7/5/2006 Water Cursory X
KRY118AGW001 H06070055 7/5/2006 Water Cursory X X X X X X
KRY118ASS001 H06060029 6/1/2006 Soil Cursory X X X X X X
KRY118BGW001 1035023 7/5/2006 Water Cursory X
KRY118BGW001 H06070055 7/5/2006 Water Cursory X X X X X X
KRY121AGW001 1034368 6/20/2006 Water Cursory X
KRY121AGW001 H06060219 6/20/2006 Water Cursory X X X X X X X
KRY121AGW701 H06060219 6/20/2006 Water FD Cursory X X X X X X X
KRY121BGW001 1034582 6/28/2006 Water Cursory X
KRY121BGW001 H06060332 6/28/2006 Water Cursory X X X X X X
KRY121BQE001 H06060349 6/28/2006 Water Cursory X X X X X
KRY121CSB001 H06040170 4/20/2006 Soil Cursory X
KRY121CSB002 H06040170 4/20/2006 Soil Cursory X X X X X X X
KRY121CSS001 H06040170 4/20/2006 Soil Cursory X X X X X
KRY122AGW001 H06060298 6/26/2006 Water Cursory X X X X X
KRY122AQE001 H06060298 6/26/2006 Water ER Cursory X X X X X
KRY122BGW001 H06060332 6/28/2006 Water Cursory X X X X X
KRY123AGW001 1034368 6/21/2006 Water Cursory X
KRY123AGW001 H06060219 6/21/2006 Water Cursory X X X X X X
KRY123ASB001 H06040170 4/21/2006 Soil Cursory X X X X X X
KRY123ASB002 H06040202 4/21/2006 Soil Cursory X X X X X X
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DATA VALIDATION SUMMARY REPORT
KRY REMEDIAL INVESTIGATION

SAMPLE ID SDG ID Date Sampled Matrix QC ID Validation VOC SVOC PCP VPH EPH TPH D/F Metals Br Cl Form pH TOC
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SVOC
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SPLP 
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KRY123ASS001 H06040170 4/21/2006 Soil Cursory X X X X X X
KRY125AGW001 H06060298 6/26/2006 Water Cursory X X X X X
KRY125AQE001 H06060298 6/26/2006 Water ER Cursory X X X X X
KRY125BGW001 H06060298 6/26/2006 Water Cursory X X X X X
KRY126AGW001 1034368 6/21/2006 Water Cursory X
KRY126AGW001 H06060219 6/21/2006 Water Cursory X X X X X X
KRY126ASB001 H06050307 5/25/2006 Soil Cursory X X X X X X
KRY126ASB002 H06050307 5/25/2006 Soil Cursory X X X X X X
KRY126ASS001 H06050307 5/25/2006 Soil Cursory X X X X X X X
KRY127AGW001 1034368 6/21/2006 Water Cursory X
KRY127AGW001 H06060219 6/21/2006 Water Cursory X X X X X X
KRY127ASB001 1033170 5/31/2006 Soil Cursory X
KRY127ASB001 H06060029 5/31/2006 Soil Cursory X X X X X X
KRY127ASB002 1033170 5/31/2006 Soil Cursory X
KRY127ASB002 H06060029 5/31/2006 Soil Cursory X X X X X X
KRY127ASS001 H06060029 5/31/2006 Soil Cursory X X X X X X X
KRY128AGW001 H06060332 6/27/2006 Water Cursory X X X X X
KRY128BGW001 H06060349 6/28/2006 Water Cursory X X X X X
KRY129AGW001 1034582 6/27/2006 Water Cursory X
KRY129AGW001 H06060332 6/27/2006 Water Cursory X X X X X X
KRY129ASB001 H06050307 5/24/2006 Soil Cursory X X X X X
KRY129BGW001 1034368 6/21/2006 Water Cursory X
KRY129BGW001 H06060247 6/21/2006 Water Cursory X X X X X X
KRY130AGW001 H06060219 6/20/2006 Water Cursory X X X X X
KRY130BGW001 H06060263 6/22/2006 Water Cursory X X X X X
KRY130QE001 1031716 4/27/2006 Water ER Cursory X
KRY130QE001 H06040234 4/27/2006 Water ER Cursory X X X X X X
KRY134ASS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY136SB001 H06040202 4/24/2006 Soil Cursory X X X X X X
KRY136SB002 H06040202 4/24/2006 Soil Cursory X X X X X X X
KRY136SB003 H06040202 4/24/2006 Soil Cursory X X X X X X X

KRY137ASB001 H06040225 4/25/2006 Soil Cursory X X X X X
KRY139AGW001 H06060298 6/27/2006 Water Cursory X X X X X X
KRY139ASB001 H06050307 5/24/2006 Soil Cursory X X X X X
KRY139BGW001 H06060298 6/27/2006 Water Cursory X X X X X
KRY200QE001 H06070142 7/14/2006 Water ER Cursory X X X X X X
KRY200SE001 H06070135 7/13/2006 Sediment Full X X X X X X X
KRY200SW001 H06070135 7/13/2006 Water Full X X X X X X
KRY201SE001 H06070135 7/13/2006 Sediment Full X X X X X X
KRY201SW001 H06070135 7/13/2006 Water Full X X X X X X
KRY202SE001 H06070135 7/13/2006 Sediment Full X X X X X X X
KRY202SW001 H06070135 7/13/2006 Water Full X X X X X X
KRY203SE001 H06070135 7/13/2006 Sediment Full X X X X X X
KRY203SW001 H06070135 7/13/2006 Water Full X X X X X X
KRY204SE001 H06070135 7/13/2006 Sediment Full X X X X X X
KRY204SW001 H06070135 7/13/2006 Water Full X X X X X X
KRY402SS001 H06040225 4/26/2006 Soil Cursory X X X X X
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KRY403QE001 1031364 4/26/2006 Water ER Cursory X
KRY403QE001 H06040225 4/26/2006 Water ER Cursory X X X X X X
KRY403SS001 H06040225 4/26/2006 Soil Cursory X X X X X
KRY409SS001 1031219 4/24/2006 Soil Cursory X
KRY409SS001 H06040202 4/24/2006 Soil Cursory X X X X X X
KRY409SS002 1031219 4/24/2006 Soil Cursory X
KRY409SS002 H06040202 4/24/2006 Soil Cursory X
KRY409SS003 1031219 4/24/2006 Soil Cursory X
KRY409SS003 H06040202 4/24/2006 Soil Cursory X
KRY410QE001 1031219 4/24/2006 Water ER Cursory X
KRY410QE001 H06040202 4/24/2006 Water ER Cursory X X X X X X
KRY410SS001 H06040202 4/24/2006 Soil Cursory X X X X X X X
KRY411SS001 H06040202 4/24/2006 Soil Cursory X X X X X X X
KRY412SS001 H06040202 4/24/2006 Soil Cursory X X X X X X X
KRY414SS001 H06040202 4/24/2006 Soil Cursory X X X X X X X
KRY415SS001 1031172 4/24/2006 Soil Cursory X
KRY415SS001 H06040202 4/24/2006 Soil Cursory X X X X X X
KRY415SS002 1031172 4/24/2006 Soil Cursory X
KRY415SS002 H06040202 4/24/2006 Soil Cursory X
KRY415SS003 1031172 4/24/2006 Soil Cursory X
KRY415SS003 H06040202 4/24/2006 Soil Cursory X X X X X
KRY420SS001 H06040202 4/24/2006 Soil Cursory X X X X X X X
KRY422SS001 1031219 4/24/2006 Soil Cursory X
KRY422SS001 H06040202 4/24/2006 Soil Cursory X X X X X X X X X X
KRY423SS001 H06040202 4/24/2006 Soil Cursory X X X X X X
KRY424SS001 H06040202 4/24/2006 Soil Cursory X X X X X
KRY425SS001 H06040202 4/24/2006 Soil Cursory X X X X X
KRY426SS001 H06040202 4/24/2006 Soil Cursory X X X X X
KRY427SS001 H06040202 4/24/2006 Soil Cursory X X X X X
KRY428SS001 H06040202 4/24/2006 Soil Cursory X X X X X
KRY429SS001 1032190 5/11/2006 Soil Cursory X
KRY429SS002 1032190 5/11/2006 Soil Cursory X
KRY429SS002 H06050161 5/11/2006 Soil Cursory X
KRY429SS003 1032190 5/11/2006 Soil Cursory X
KRY429SS003 H06050161 5/11/2006 Soil Cursory X
KRY430QE001 1032190 5/11/2006 Water ER Cursory X
KRY430SS001 1032190 5/11/2006 Soil Cursory X
KRY430SS002 1032190 5/11/2006 Soil Cursory X
KRY430SS002 H06050161 5/11/2006 Soil Cursory X
KRY430SS003 1032190 5/11/2006 Soil Cursory X
KRY430SS003 H06050161 5/11/2006 Soil Cursory X
KRY432SS001 H06050049 5/1/2006 Soil Cursory X X X X X X
KRY433SS001 H06050049 5/1/2006 Soil Cursory X X X X X X
KRY436SS001 H06050049 5/1/2006 Soil Cursory X X X X X X
KRY437SS001 H06050049 5/1/2006 Soil Cursory X X X X X X
KRY438SS001 H06050049 5/1/2006 Soil Cursory X X X X X X
KRY439SS001 H06050049 5/1/2006 Soil Cursory X X X X X X X
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KRY440QE001 1031716 5/3/2006 Water ER Cursory X
KRY440QE001 H06050049 5/3/2006 Water ER Cursory X X X X X X
KRY440SS001 1031716 5/3/2006 Soil Cursory X
KRY440SS001 H06050049 5/3/2006 Soil Cursory X X X X X X
KRY440SS002 1031716 5/3/2006 Soil Cursory X
KRY440SS002 H06050049 5/3/2006 Soil Cursory X
KRY442SS001 H06050049 5/1/2006 Soil Cursory X X X X X X
KRY443SS001 H06050049 5/1/2006 Soil Cursory X X X X X
KRY444SS001 H06050049 5/1/2006 Soil Cursory X X X X X X
KRY445SS001 H06050049 5/1/2006 Soil Cursory X X X X X X
KRY447SS001 H06050109 5/8/2006 Soil Cursory X X X X X X
KRY451SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY452SS001 H06050229 5/18/2006 Soil Cursory X X X X X
KRY453SS001 H06050229 5/18/2006 Soil Cursory X X X X X X
KRY454SS001 H06050229 5/18/2006 Soil Cursory X X X X X X X
KRY455SS001 H06050229 5/18/2006 Soil Cursory X X X X X X
KRY456SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY457SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY459SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY460SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY462SS001 H06040225 4/26/2006 Soil Cursory X X X X X
KRY463SS001 H06040225 4/26/2006 Soil Cursory X X X X X X X
KRY464SS001 H06050229 5/17/2006 Soil Cursory X X X X X X X
KRY465SS001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY466SS001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY471SS001 H06050109 5/8/2006 Soil Cursory X X X X X X
KRY475QE001 H06050229 5/17/2006 Water ER Cursory X X X X X X
KRY475SS001 H06050229 5/17/2006 Soil Cursory X X X X X X
KRY477SS001 H06050229 5/17/2006 Soil Cursory X X X X X X
KRY482SS001 1032190 5/10/2006 Soil Cursory X
KRY482SS002 1032190 5/10/2006 Soil Cursory X
KRY482SS002 H06050161 5/10/2006 Soil Cursory X
KRY482SS003 1032190 5/10/2006 Soil Cursory X
KRY482SS003 H06050161 5/10/2006 Soil Cursory X
KRY483SS001 1033170 5/31/2006 Soil Cursory X
KRY483SS001 H06060029 5/31/2006 Soil Cursory X X X X X
KRY483SS002 1033170 5/31/2006 Soil Cursory X
KRY483SS002 H06060029 5/31/2006 Soil Cursory X
KRY483SS003 1033170 5/31/2006 Soil Cursory X
KRY483SS003 H06060029 5/31/2006 Soil Cursory X
KRY484SS001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY486SS001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY493SS001 H06050229 5/17/2006 Soil Cursory X X X X X X
KRY499SS001 1032962 5/22/2006 Soil Cursory X
KRY499SS001 H06050262 5/22/2006 Soil Cursory X X X X X X
KRY501SS001 H06050262 5/22/2006 Soil Cursory X X X X X X X
KRY502SS001 H06050205 5/16/2006 Soil Cursory X X X X X X
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KRY504SS001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY505SS001 1032459 5/16/2006 Soil Cursory X
KRY505SS001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY507QE001 H06050205 5/15/2006 Water ER Cursory X X X X X X
KRY514SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY515SS001 H06060029 5/31/2006 Soil Cursory X X X X X
KRY549SS001 1032190 5/11/2006 Soil Cursory X
KRY550SS001 1032190 5/11/2006 Soil Cursory X
KRY551SS001 1032190 5/11/2006 Soil Cursory X
KRY552SS001 1032190 5/11/2006 Soil Cursory X
KRY553SS001 1032190 5/11/2006 Soil Cursory X
KRY554SS001 1032459 5/18/2006 Soil Cursory X
KRY555SS001 1032459 5/16/2006 Soil Cursory X
KRY556SS001 1032190 5/11/2006 Soil Cursory X
KRY557SS001 1032190 5/11/2006 Soil Cursory X
KRY558QE001 1033170 5/31/2006 Water ER Cursory X
KRY558QE001 H06060029 5/31/2006 Water ER Cursory X X X X X X
KRY558SS001 1033170 5/31/2006 Soil Cursory X
KRY559SS001 1033170 6/2/2006 Soil Cursory X

KRY560BKDSS001 H06070142 7/14/2006 Soil Cursory X X X X X X
KRY561BKDSS001 H06070142 7/14/2006 Soil Cursory X X X X X X
KRY562BKDSS001 H06070142 7/14/2006 Soil Cursory X X X X X X X

KRY601SB001 H06040225 4/27/2006 Soil Cursory X X X X X
KRY601SB002 H06040225 4/27/2006 Soil Cursory X X X X X
KRY601SB003 H06040225 4/27/2006 Soil Cursory X X X X X
KRY601SS001 H06040225 4/27/2006 Soil Cursory X X X X X
KRY603SB001 1031364 4/26/2006 Soil Cursory X
KRY603SB001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY603SB002 1031364 4/26/2006 Soil Cursory X
KRY603SB002 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY603SB003 1031364 4/26/2006 Soil Cursory X
KRY603SB003 H06040225 4/26/2006 Soil Cursory X X X X X X X
KRY603SS001 H06040225 4/26/2006 Soil Cursory X X X X X X X
KRY604SB001 H06060029 6/2/2006 Soil Cursory X X X X X
KRY605SB001 H06040225 4/26/2006 Soil Cursory X X X X X X X
KRY605SS001 1031364 4/26/2006 Soil Cursory X
KRY605SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY605SS002 1031364 4/26/2006 Soil Cursory X
KRY605SS002 H06040225 4/26/2006 Soil Cursory X
KRY605SS003 1031364 4/26/2006 Soil Cursory X
KRY605SS003 H06040225 4/26/2006 Soil Cursory X
KRY606SB001 H06040225 4/26/2006 Soil Cursory X X X X X X X
KRY606SB003 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY606SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY607SB001 H06040170 4/21/2006 Soil Cursory X X X X X X
KRY607SB002 H06040170 4/21/2006 Soil Cursory X X X X X X X
KRY607SS001 1031172 4/21/2006 Soil Cursory X
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS

DATA VALIDATION SUMMARY REPORT
KRY REMEDIAL INVESTIGATION

SAMPLE ID SDG ID Date Sampled Matrix QC ID Validation VOC SVOC PCP VPH EPH TPH D/F Metals Br Cl Form pH TOC
TCLP 
VOC

TCLP 
SVOC

TCLP 
Metals

SPLP 
VOC

SPLP 
SVOC

SPLP 
Metals

SPLP 
pH

KRY607SS001 H06040170 4/21/2006 Soil Cursory X X X X X X
KRY607SS002 1031172 4/21/2006 Soil Cursory X
KRY607SS002 H06040170 4/21/2006 Soil Cursory X
KRY607SS003 1031172 4/21/2006 Soil Cursory X
KRY607SS003 H06040170 4/21/2006 Soil Cursory X
KRY608QE001 H06050307 5/25/2006 Water ER Cursory X X X X X X
KRY608SB001 H06050307 5/25/2006 Soil Cursory X X X X X X
KRY608SB002 H06050307 5/25/2006 Soil Cursory X X X X X X
KRY608SB003 H06050307 5/25/2006 Soil Cursory X X X X X X X
KRY608SS001 H06050307 5/25/2006 Soil Cursory X X X X X X
KRY609SB001 H06050307 5/24/2006 Soil Cursory X X X X X X
KRY609SB002 H06050307 5/24/2006 Soil Cursory X X X X X X
KRY609SB003 H06050307 5/24/2006 Soil Cursory X X X X X X X
KRY609SS001 H06050307 5/24/2006 Soil Cursory X X X X X X X
KRY610SB001 1031219 4/24/2006 Soil Cursory X
KRY610SB001 H06040202 4/24/2006 Soil Cursory X X X X X X X
KRY610SB002 1031219 4/24/2006 Soil Cursory X
KRY610SB002 H06040202 4/24/2006 Soil Cursory X X X X X X X
KRY612QE001 1031172 4/21/2006 Water ER Cursory X
KRY612QE001 H06040170 4/21/2006 Water ER Cursory X X X X X X
KRY612SB001 1031172 4/21/2006 Soil Cursory X
KRY612SB001 H06040170 4/21/2006 Soil Cursory X X X X X X X
KRY612SB002 1031172 4/21/2006 Soil Cursory X
KRY612SB002 H06040170 4/21/2006 Soil Cursory X X X X X X X
KRY616SB001 H06040167 4/19/2006 Soil Cursory X X X X X X
KRY616SB002 H06040167 4/19/2006 Soil Cursory X X X X X X
KRY616SS001 H06040202 4/24/2006 Soil Cursory X X X X X X
KRY617SB001 H06040167 4/19/2006 Soil Cursory X X X X X X
KRY617SS001 H06040202 4/24/2006 Soil Cursory X X X X X
KRY618SB001 H06040225 4/25/2006 Soil Cursory X X X X X X
KRY618SB002 H06040225 4/25/2006 Soil Cursory X X X X X X
KRY618SS001 H06040225 4/25/2006 Soil Cursory X X X X X X
KRY623SB002 H06050161 5/11/2006 Soil Cursory X X X X X X
KRY628SB001 1032459 5/12/2006 Soil Cursory X
KRY628SB003 1032459 5/12/2006 Soil Cursory X
KRY628SB004 1032459 5/12/2006 Soil Cursory X
KRY628SS001 1032459 5/12/2006 Soil Cursory X
KRY628SS002 1032459 5/12/2006 Soil Cursory X
KRY628SS003 1032459 5/12/2006 Soil Cursory X
KRY631SS001 H06050161 5/10/2006 Soil Cursory X X X X X X X
KRY632SB001 H06050229 5/17/2006 Soil Cursory X X X X X X
KRY632SS001 H06050229 5/17/2006 Soil Cursory X X X X X X X
KRY633SB001 H06050229 5/17/2006 Soil Cursory X X X X X X X
KRY633SB002 H06050229 5/17/2006 Soil Cursory X X X X X X X
KRY633SB003 H06050229 5/17/2006 Soil Cursory X X X X X X X
KRY633SS001 H06050229 5/17/2006 Soil Cursory X X X X X X
KRY634SB001 H06050229 5/18/2006 Soil Cursory X X X X X X X
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS

DATA VALIDATION SUMMARY REPORT
KRY REMEDIAL INVESTIGATION

SAMPLE ID SDG ID Date Sampled Matrix QC ID Validation VOC SVOC PCP VPH EPH TPH D/F Metals Br Cl Form pH TOC
TCLP 
VOC

TCLP 
SVOC

TCLP 
Metals

SPLP 
VOC

SPLP 
SVOC

SPLP 
Metals

SPLP 
pH

KRY634SB002 H06050229 5/18/2006 Soil Cursory X X X X X X X
KRY634SB003 H06050229 5/18/2006 Soil Cursory X X X X X X X
KRY634SS001 H06050229 5/18/2006 Soil Cursory X X X X X X X
KRY635SB001 H06050109 5/8/2006 Soil Cursory X X X X X X X
KRY635SB002 H06050109 5/8/2006 Soil Cursory X X X X X X
KRY635SS001 H06040225 4/26/2006 Soil Cursory X X X X X X X
KRY636QE001 1032190 5/9/2006 Water ER Cursory X
KRY636QE001 H06050109 5/9/2006 Water ER Cursory X X X X X X X
KRY636SB001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY636SS001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY637SB001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY637SS001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY638SB001 H06050109 5/8/2006 Soil Cursory X X X X X X X
KRY638SB002 H06050109 5/8/2006 Soil Cursory X X X X X X
KRY638SB003 H06050109 5/8/2006 Soil Cursory X X X X X X X
KRY638SS001 H06050109 5/8/2006 Soil Cursory X X X X X X X
KRY639SB001 H06050109 5/8/2006 Soil Cursory X X X X X
KRY639SS001 H06050109 5/8/2006 Soil Cursory X X X X X X
KRY640SB001 H06050109 5/8/2006 Soil Cursory X X X X X
KRY640SS001 H06040225 4/26/2006 Soil Cursory X X X X X X
KRY651SB001 H06050229 5/18/2006 Soil Cursory X X X X X X
KRY653SS001 H06050109 5/9/2006 Soil Cursory X X X X X X
KRY656SB001 1032459 5/15/2006 Soil Cursory X
KRY656SB002 1032459 5/15/2006 Soil Cursory X
KRY656SB003 1032459 5/15/2006 Soil Cursory X
KRY657SB001 H06050205 5/15/2006 Soil Cursory X X X X X X X
KRY657SB002 H06050205 5/15/2006 Soil Cursory X X X X X X X
KRY657SB003 H06050205 5/15/2006 Soil Cursory X X X X X X X
KRY657SS001 H06050205 5/15/2006 Soil Cursory X X X X X X
KRY657SS002 H06050205 5/15/2006 Soil Cursory X X X X X
KRY658SB001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY658SB002 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY658SB003 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY658SB004 H06050205 5/16/2006 Soil Cursory X X X X X
KRY658SS001 1032459 5/16/2006 Soil Cursory X
KRY658SS001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY659SB001 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY659SB002 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY659SB003 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY659SS001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY660QE001 H06050262 5/23/2006 Water ER Cursory X X X X X X
KRY660SB001 H06050262 5/22/2006 Soil Cursory X X X X X X
KRY660SB002 H06050262 5/22/2006 Soil Cursory X X X X X X
KRY660SB003 H06050262 5/22/2006 Soil Cursory X X X X X X X
KRY660SS001 H06050262 5/22/2006 Soil Cursory X X X X X X
KRY662QE001 H06050205 5/16/2006 Water ER Cursory X X X X X X
KRY662SB001 H06050205 5/16/2006 Soil Cursory X X X X X X X
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS

DATA VALIDATION SUMMARY REPORT
KRY REMEDIAL INVESTIGATION

SAMPLE ID SDG ID Date Sampled Matrix QC ID Validation VOC SVOC PCP VPH EPH TPH D/F Metals Br Cl Form pH TOC
TCLP 
VOC

TCLP 
SVOC

TCLP 
Metals

SPLP 
VOC

SPLP 
SVOC

SPLP 
Metals

SPLP 
pH

KRY662SB002 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY662SB003 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY662SS001 1032459 5/16/2006 Soil Cursory X
KRY662SS001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY663SB001 H06050205 5/17/2006 Soil Cursory X X X X X X
KRY663SB002 H06050205 5/17/2006 Soil Cursory X X X X X X
KRY663SB003 H06050205 5/17/2006 Soil Cursory X X X X X X
KRY663SS001 H06050205 5/17/2006 Soil Cursory X X X X X X X
KRY664SB001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY664SB002 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY664SB003 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY664SS001 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY665SB001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY665SB002 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY665SB003 H06050205 5/16/2006 Soil Cursory X X X X X X X
KRY665SS001 H06050205 5/16/2006 Soil Cursory X X X X X X
KRY666SB001 1031364 4/27/2006 Soil Cursory X
KRY666SB001 H06040225 4/27/2006 Soil Cursory X X X X X X
KRY666SB002 1031364 4/27/2006 Soil Cursory X
KRY666SB002 H06040225 4/27/2006 Soil Cursory X X X X X X
KRY666SB003 H06040225 4/27/2006 Soil Cursory X X X X X X
KRY666SS001 H06040225 4/27/2006 Soil Cursory X X X X X X X
KRY667SB001 H06060029 6/1/2006 Soil Cursory X X X X X
KRY667SB002 H06060029 6/1/2006 Soil Cursory X X X X X X
KRY669SB001 H06060029 6/1/2006 Soil Cursory X X X X X X
KRY670SB001 H06060029 6/1/2006 Soil Cursory X X X X X X
KRY670SB002 H06060029 6/1/2006 Soil Cursory X X X X X X
KRY672SB001 H06060064 6/2/2006 Soil Cursory X X X X X
KRY672SB002 H06060064 6/2/2006 Soil Cursory X X X X X
KRY672SB003 H06060064 6/2/2006 Soil Cursory X X X X X X
KRY900QS001 H06040167 4/19/2006 Water SW Full X X X X X X X X X X
KRY901QS001 H06040202 4/24/2006 Water SW Cursory X X X X X X X X X X
KRY902QS001 H06050109 5/9/2006 Water SW Cursory X X X X X X X X

KRYCLCW1GW001 H06070055 7/6/2006 Water Cursory X X X X X X
KRYGW14GW701 1035023 7/6/2006 Water Cursory X
KRYGW1GW001 H06060263 6/22/2006 Water Cursory X X X X X
KRYGW5GW001 H06060298 6/27/2006 Water Cursory X X X X X

KRYGWRM1GW001 H06070055 7/6/2006 Water Cursory X X X X X X
KRYGWRM2GW002 H06070055 7/6/2006 Water Cursory X X X X X X
KRYGWRR1GW001 H06060349 6/29/2006 Water Cursory X X X X X X
KRYGWRR2GW001 1035023 7/5/2006 Water Cursory X
KRYGWRR2GW001 H06070055 7/5/2006 Water Cursory X X X X X X X
KRYGWRR3GW001 H06070055 7/6/2006 Water Cursory X X X X X X
KRYGWRR4GW001 H06060349 6/29/2006 Water Cursory X X X X X
KRYGWRR4QE001 H06060349 6/29/2006 Water ER Cursory X X X X X
KRYGWRR5GW001 1035023 7/5/2006 Water Cursory X
KRYGWRR5GW001 H06070055 7/5/2006 Water Cursory X X X X X X
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS

DATA VALIDATION SUMMARY REPORT
KRY REMEDIAL INVESTIGATION

SAMPLE ID SDG ID Date Sampled Matrix QC ID Validation VOC SVOC PCP VPH EPH TPH D/F Metals Br Cl Form pH TOC
TCLP 
VOC

TCLP 
SVOC

TCLP 
Metals

SPLP 
VOC

SPLP 
SVOC

SPLP 
Metals

SPLP 
pH

KRYGWRR6GW001 H06070055 7/6/2006 Water Cursory X X X X X X
KRYGWRR7GW001 H06070055 7/6/2006 Water Cursory X X X X X X X
KRYGWRR8GW001 H06060349 6/29/2006 Water Cursory X X X X X
KRYGWRR9GW001 H06070055 7/6/2006 Water Cursory X X X X X X X
KRYGWY10GW001 1035023 7/6/2006 Water Cursory X
KRYGWY10GW001 H06070055 7/6/2006 Water Cursory X X X X X X
KRYGWY10QE001 1035023 7/7/2006 Water ER Cursory X
KRYGWY12GW001 H06070055 7/7/2006 Water Cursory X X X X X X
KRYGWY13GW001 H06070055 7/6/2006 Water Cursory X X X X X X
KRYGWY14GW001 H06070055 7/6/2006 Water Cursory X X X X X X
KRYGWY3GW001 H06070055 7/6/2006 Water Cursory X X X X X
KRYGWY4GW001 H06070055 7/6/2006 Water Cursory X X X X X X X

KRYIW1GW001 H06060247 6/21/2006 Water Cursory X X X X X X
KRYIW2GW001 H06060247 6/21/2006 Water Cursory X X X X X
KRYIW4GW001 H06060247 6/22/2006 Water Cursory X X X X X
KRYIW5GW001 H06060247 6/21/2006 Water Cursory X X X X X
KRYIW6GW001 H06060247 6/21/2006 Water Cursory X X X X X
KRYIW7GW001 H06060247 6/22/2006 Water Cursory X X X X X
KRYIW8GW001 H06060247 6/22/2006 Water Cursory X X X X X

KRYKPT10GW001 H06060298 6/27/2006 Water Cursory X X X X X
KRYKPT11GW001 H06060349 6/28/2006 Water Cursory X X X X X
KRYKPT12GW001 H06060298 6/23/2006 Water Cursory X X X X X
KRYKPT13GW001 H06060332 6/28/2006 Water Cursory X X X X X
KRYKPT14GW001 H06060298 6/27/2006 Water Cursory X X X X X
KRYKPT15GW001 1034582 6/28/2006 Water Cursory X
KRYKPT15GW001 H06060298 6/28/2006 Water Cursory X X X X X X
KRYKPT15GW701 1034582 6/28/2006 Water FD Cursory X
KRYKPT16GW001 H06060263 6/23/2006 Water Cursory X X X X X
KRYKPT16GW701 H06060263 6/23/2006 Water FD Cursory X X X X X
KRYKPT17GW001 H06060349 6/29/2006 Water Cursory X X X X X X
KRYKPT18GW001 H06060349 6/28/2006 Water Cursory X X X X X X
KRYKPT19GW001 H06060332 6/27/2006 Water Cursory X X X X X X
KRYKPT1GW001 1034582 6/22/2006 Water Cursory X
KRYKPT1GW001 H06060263 6/22/2006 Water Cursory X X X X X X
KRYKPT20GW001 H06060332 6/28/2006 Water Cursory X X X X X X
KRYKPT20GW701 H06060332 6/28/2006 Water FD Cursory X X X X X X
KRYKPT21GW001 H06060332 6/28/2006 Water Cursory X X X X X X
KRYKPT22GW001 H06060349 6/28/2006 Water Cursory X X X X X
KRYKPT2GW001 1035023 6/28/2006 Water Cursory X
KRYKPT2GW001 H06060349 6/28/2006 Water Cursory X X X X X X X
KRYKPT3GW001 H06060349 6/28/2006 Water Cursory X X X X X X X
KRYKPT3GW002 1036399 8/3/2006 Water Cursory X
KRYKPT4GW001 H06060349 6/28/2006 Water Cursory X X X X X X
KRYKPT5GW001 H06060263 6/23/2006 Water Cursory X X X X X
KRYKPT6GW001 H06060298 6/23/2006 Water Cursory X X X X X
KRYKPT7GW001 H06060263 6/23/2006 Water Cursory X X X X X X X X
KRYKPT8GW001 H06060263 6/23/2006 Water Cursory X X X X X X X X
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS

DATA VALIDATION SUMMARY REPORT
KRY REMEDIAL INVESTIGATION

SAMPLE ID SDG ID Date Sampled Matrix QC ID Validation VOC SVOC PCP VPH EPH TPH D/F Metals Br Cl Form pH TOC
TCLP 
VOC

TCLP 
SVOC

TCLP 
Metals

SPLP 
VOC

SPLP 
SVOC

SPLP 
Metals

SPLP 
pH

KRYKPT9GW001 H06060332 6/28/2006 Water Cursory X X X X X
KRYNTLMW4GW001 H06060349 6/29/2006 Water Cursory X X X X X
KRYNTLMW4QE001 H06060349 6/29/2006 Water ER Cursory X X X X X

KRYPW1GW001 1035023 7/7/2006 Water Cursory X
KRYPW1GW001 H06070055 7/7/2006 Water Cursory X X X X X X X
KRYPW3GW001 H06060349 6/29/2006 Water Cursory X X X X X

KRYPWS1GW001 H06060332 6/27/2006 Water Cursory X X X X X
KRYPWS2GW001 H06060332 6/27/2006 Water Cursory X X X X X
KRYRW10GW001 H06070055 7/6/2006 Water Cursory X X X X X
KRYRW11GW001 H06060332 6/28/2006 Water Cursory X X X X X
KRYRW11GW701 H06060332 6/28/2006 Water FD Cursory X X X X X
KRYRW12GW001 H06060349 6/28/2006 Water Cursory X X X X X
KRYRW13GW001 H06070055 7/7/2006 Water Cursory X X X X X
KRYRW1GW001 H06060349 6/28/2006 Water Cursory X X X X X
KRYRW6GW 001 H06060349 6/29/2006 Water Cursory X X X X X
KRYRW8GW001 H06060332 6/28/2006 Water Cursory X X X X X

KRYRW9AGW001 H06060298 6/27/2006 Water Cursory X X X X X
KRYRW9GW001 H06060298 6/23/2006 Water Cursory X X X X X
KRYSW9GW001 H06060349 6/29/2006 Water Cursory X X X X X
KRYSW9GW701 H06060349 6/29/2006 Water FD Cursory X X X X X

Notes:

Br = Bromide SPLP = Synthetic precipitation leaching procedure
Cl = Chloride SVOC = Semivolatile organic compound
D/F = Dioxins and furans SW = Source water
EPH = Extractable petroleum hydrocarbons TCLP = Toxicity characteristic leaching procedure
ER = Equipment rinsate TOC = Total organic carbon
FD = Field duplicate TPH = Total  petroleum hydrocarbon
Form = Formaldehyde VOC = Volatile organic compound
PCP = Pentachlorophenol VPH = Volatile petroleum hydrocarbon
QC = Quality control
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TABLE 2 
DATA VALIDATION CRITERIA 

DATA VALIDATION SUMMARY REPORT 
KRY REMEDIAL INVESTIGATION 

 
Analytical 

Parameter Group Cursory Data Validation Criteria Full Data Validation Criteria 
Organic Analyses Method compliance 

Holding times 
Calibration 
Blanks 
Surrogate recovery 
Matrix spike and matrix spike duplicate 
recovery 
Laboratory control sample or blank 
spike 
Internal standard performance 
Field duplicate sample analysis 
Other laboratory QC specified by the 
method 
Overall assessment of data for an SDG 

Method compliance 
Holding times 
Calibration 
Blanks 
Surrogate recovery 
Matrix spike and matrix spike duplicate 
recovery 
Laboratory control sample or blank 
spike 
Internal standard performance 
Field duplicate sample analysis 
Compound identification 
Detection limits 
Compound quantitation 
Sample results verification 
Other laboratory QC specified by the 
method 
Overall assessment of data for an SDG 

Analytical 
Parameter Group Cursory Data Validation Criteria Full Data Validation Criteria 

Inorganic and Physical 
Analyses 

Method compliance 
Holding times 
Calibration 
Blanks 
Matrix spike and matrix spike duplicate 
recovery 
Laboratory control sample or blank 
spike 
Field duplicate sample analysis 
Other laboratory QC specified by the 
method 
Overall assessment of data for an SDG 

Method compliance 
Holding times 
Calibration 
Blanks 
Matrix spike and matrix spike duplicate 
recovery 
Laboratory control sample 
Field duplicate sample analysis 
Other laboratory QC specified by the 
method 
Detection limits 
Analyte identification 
Analyte quantitation 
Sample results verification 
Overall assessment of data for an SDG 

 
Notes: 

 
SDG Sample Delivery Group 
QC Quality Control 
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TABLE 3 

DATA VALIDATION QUALIFIERS  
DATA VALIDATION SUMMARY REPORT 

KRY REMEDIAL INVESTIGATION 
 

Validation Qualifier Definition 

U The analyte was analyzed for, but was not detected above the level of the 
reported sample quantitation limit. 

UJ The analyte was analyzed for, but was not detected.  The reported sample 
quantitation limit is approximate and may be inaccurate or imprecise. 

J The result is an estimated quantity.  The associated numerical value is an 
approximate concentration of the analyte in the sample. 

R 
The sample result is rejected and unusable due to serious deficiencies in 
meeting quality control criteria.  The analyte may or may not be present in 
the sample. 
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TABLE 4 
HOLDING TIME CRITERIA  

DATA VALIDATION SUMMARY REPORT 
KRY REMEDIAL INVESTIGATION 

 
Parameter Aqueous Matrix Soil/Sediment Matrix 

Volatile organic compounds 14 days 14 days 
Semivolatile organic compounds 7 days/40 days 14 days/40 days 
Pentachlorophenol 7 days/40 days 14 days/40 days 
Volatile petroleum hydrocarbons 14 days 28 days 
Extractable petroleum hydrocarbons 14 days/40 days 14 days/40 days 
Polychlorinated biphenyls Not applicable 14 days/40 days 
Dioxins and furans 30 days/45 days 30 days/45 days 
Total metals (except mercury) 180 days 180 days 
Total mercury 28 days 28 days 
Bromate 28 days 28 days 
Chlorine 28 days 28 days 
Formaldehyde Not specified Not specified 
pH As soon as possible As soon as possible 
Total organic carbon 28 days 28 days 
Toxicity leaching procedure Not applicable 14 days 
Synthetic precipitation leaching procedure Not applicable 14 days 
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TABLE 5 
REJECTED RESULTS  

DATA VALIDATION SUMMARY REPORT 
KRY REMEDIAL INVESTIGATION

 
SDG Number Analyte Associated Samples 

H06040202 Antimony KRY123ASB002, KRY422SS001, KRY420SS001 
KRY616SS001, KRY412SS001, KRY411SS001 
KRY136SB001, KRY136SB002, KRY136SB003 
KRY610SB001, KRY610SB002, KRY410SS001 

Benzoic acid KRY636QE001 H06050109 
Tin KRY638SB001, KRY638SB002, KRY638SB003 

KRY635SB001, KRY635SB002 
Benzoic acid KRY403QE001 H06050161 

Antimony KRY631SS001, KRY623SB001, KRY623SB002 
H06050176 Antimony KRY628SB001, KRY628SB002, KRY628SB003 

KRY656SS001, KTY656SB001, KTY656SB002  
KTY656SB003 

H06050205 Benzoic acid KRY507QE001, KRY662QE001 
H06050229 Benzoic acid KRY475SS001, KRY475QE001 
H06050262 Tetraethyllead KRY501ASS001 
H06050307 Tetraethyllead KRY139ASB001, KRY129ASB001, KRY609SS001 

KRY609SB001, KRY609SB002, KRY609SB003 
KRY608SS001, KRY608SB001, KRY608SB002 
KRY608SB003, KRY126ASS001, KRY126ASB001 
KRY126ASB002 

H06050307 Antimony KRY609SS001, KRY609SB001, KRY609SB002 
KRY609SB003, KRY608SS001, KRY608SB002 
KRY608SB003, KRY126ASS001, KRY126ASB001 
KRY126ASB002 

H06060128 Benzoic acid KRY102AGW001, KRY102AGW701, KRY102BGW001 
KRY115AGW001, KRY115BGW001 

H06060145 Benzoic acid KRY104AGW001, KRY112AGW001, KRY112BGW001 
KRY116AGW001 

H06060173 Benzoic acid KRY116BGW001, KRY101AGW001, KRY101BGW001 
KRY103BGW001, KRY100AGW001, KRY110AGW001 
KRY103AGW001, KRY106BGW001, KRY106AGW001 
KRY105AGW001, KRY110BGW001, KRY107BGW001 
KRY107AGW001, KRY111BGW001, KRY111AGW001 
KRY111AQE001, KRY109AGW001 

H06060219 Benzoic acid KRY121AGW001, KRY121AGW701, KRY130AGW001 
KRY123AGW001, KRY127AGW001, KRY126AGW001 

H06060247 Benzoic acid KRYIW5GW001, KRYIW6GW001, KRYIW1GW001 
KRYIW2GW001, KRY129BGW001, KRYIW4GW001 
KRYIW7GW001, KRYIW8GW001, KRY113BGW001 
KRY113AGW001 

H06060263 Benzoic acid KRY130BGW001, KRYGW1GW001, KRY108AGW001 
KRYKPT1GW001, KRYKPT7GW001, KRYKPT8GW001 
KRYKPT5GW001, KRYKPT16GW001, KRYKPT16GW701 

H06060298 Benzoic acid KRYKPT6GW001, KRYKPT12GW001, KRYRW9GW001 
KRYRW9AGW001, KRY139BGW001, KRY139AGW001 
KRY125BGW001, KRY125AGW001, KRY122AGW001 
KRYGW5GW001, KRYKPT10GW001, KRYKPT14GW001 
KRYKPT15GW001, KRY125AQE001, KRY122AQE001 



TABLE 5 (continued) 
REJECTED RESULTS  

DATA VALIDATION SUMMARY REPORT 
KRY REMEDIAL INVESTIGATION 
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SDG Number Analyte Associated Samples 

H06060332 Benzoic acid KPT19GW001, KRY129AGW001, KRYPWS2GW001 
KRYPWS1GW001, KRY128AGW001, KRY122BGW001 
KRY121BGW001, KRYRW11GW001, KRYRW11GW701 
KRYRW8GW001, KRYKPT20GW001, KRYKPT20GW701 
KRYKPT21GW001, KRYKPT21GW001, KRYKPT13GW001 
KRYKPT9GW001 

H06060349 Benzoic acid KRYKPT4GW001, KRYKPT3GW001, KRYKPT2GW001 
KRY128BGW001, KRYKPT11GW001, KRYKPT18GW001 
KRYRW1GW001, KRYRW12GW001, KRYSW9GW001 
KRYSW9GW701, KRYPW3GW001, KRYKPT22GW001 
KRYGWRR8GW001, KRY114AGW001, KRYGWRR4GW001 
KRYGWRR1GW001, KRYKPT17GW001, KRYNTLMW4GW001 
KRYRW6GW001, KRY121BQE001, KRYGWRR4QE001 
KRYNTLMW4QE001 

H06070055 Benzoic acid KRY118AGW001, KRY118BGW001, KRY114BGW001 
KRYGWY13GW001, KRYCLCW1GW001, KRYRW10GW001 
KRYGWY14GW001, KRYGWY3GW001, KRYGWY4GW001 
KRYGWY12GW001, KRYGWRR2GW001, KRYGWRR5GW001 
KRYGWRR6GW001, KRYGWRR3GW001, KRYGWRR7GW001 
KRYGWRR9GW001, KRYGWY10GW001, KRYGWRM1GW001 
KRYGWRM2GW002, KRYPW1GW001, KRYRW13GW001 

H06070135 Zinc KRY200SW01, KRY201SW001, KRY203SW001, KRY204SW001 
 
 
Notes: 
 
SDG Sample delivery group 
 



 

APPENDIX A 

KALISPELL POLE AND TIMBER, RELIANCE REFINERY, AND YALE OIL FACILITIES 
REMEDIAL INVESTIGATION GROUNDWATER ANALYTICAL DATABASE 

APRIL THROUGH JULY 2006
 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06070142 
 
Sample Numbers: KRY200QE001, KRY560BKDSS001, 

KRY561BKDSS001, KRY562BKDSS001, and One Trip 
Blank 

 
Matrix: Three Background Surface Soil Samples, One Equipment 

Rinsate Sample, and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 12 September 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06070142 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
ETA

LS 

KRY200QE001 Water 07/14/06 X X X X X X 
KRY560BKDSS001 Soil 07/14/06 X X X X X X 
KRY561BKDSS001 Soil 07/14/06 X X X X X X 
KRY562BKDSS001 Soil 07/14/06 X X X X X X 

Trip Blank Water 07/14/06 X      
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP 

EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A for 

soil samples and EPA Methods 200.7, 200.8, and 245.1 for water samples. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 



Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 
Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 

 
3.0 GLOSSARY OF DATA QUALIFIERS 

 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 



 
4.0 DATA ASSESSMENT 

 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  With one exception, the percent differences (%D) 
of the continuing calibrations from the initial calibrations were within QC limits.  The 
exception was acrolein in the continuing calibration performed on 25 July 2006 at 1131, 
which yielded a recovery of 142 percent versus QC limits of 75 to 125 percent.  Acrolein 
was not detected in any of the associated samples, so no qualifications were applied. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no detectable analytes.  The equipment rinsate blank contained low 
concentrations of the common laboratory contaminants acetone and methyl ethyl ketone 
(2-butanone) and a trace concentration (less than 1 microgram per liter) of the 
trihalomethane chloroform, which is often found in chlorinated drinking water.   No 
qualifications were made on the basis of equipment rinsate contamination. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  Although a 
number of irregularities were observed, no qualifications were warranted based on a 
sample collected from another site. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Almost all recoveries were within QC 
limits.  The exception was chloroethane in the LCS analyzed on 25 July 2006 at 1228, 
which yielded a recovery of 23 percent versus laboratory-specified QC limits of 45 to 139 
percent.  The following results were flagged “UJ” to indicate that the sample quantitation 
limits are considered estimated: 
 

• Chloroethane in samples KRY560BKDSS001, KRY561BKDSS001, and 
KRY562BKDSS001. 

 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8270C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of 7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 



 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exceptions were some QC 
samples (method blank, LCS) with the recovery of only one surrogate outside the QC 
limits.  No qualifications are required when only one SVOC surrogate is outside of QC 
limits or for field samples associated with QC samples with surrogate irregularities. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on soil samples collected from another site and on 
soil sample KRY560BKDSS001 for the SIM analytes, as well as all aqueous analytes on 
samples collected from another site.  All of the recoveries and RPD for the SIM analytes 
were within QC limits.  Irregular recoveries were observed for 4-bromophenyl phenyl 
ether in MS/MSD analyses performed on soil samples collected from another site.  No 
qualifications were applied based on these irregularities. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within their QC 
limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 



Other Method-Specific QC Measures 
 
No other problems were observed.  The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.   The exceptions involved 
surrogate recoveries in the MS/MSD analyses prepared from a sample in another SDG.  
Therefore, no qualifications were applied to the samples in this data package. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample from another SDG.  All recoveries of 
analytes and all RPDs were within QC limits. 
 



Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY561BKDSS001 and an aqueous 
sample collected from another site.  All results were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
Almost all of the samples contained no detectable concentrations of total EPH, so 
fractionation was not practical.  No problems were observed with the EPH analyses.  
Results may be used, as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis.   
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  



Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained trace concentrations of several 
analytes.  The accompanying samples were either not detected or contained much higher 
concentrations, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples collected from another site.  Recoveries 
of a few analytes (manganese in the aqueous sample, aluminum and iron in the soil 
sample) could not be determined because the unspiked sample contained much higher 
concentrations than the spike.  A few irregular recoveries were also observed in the soil 
MS/MSD analyses involving the usual problem metals such as antimony and selenium.  
All other recoveries and all RPDs were within their QC limits.  No qualifications are 
warranted for these minor irregularities in samples collected from another site. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Overall Assessment of the SDB 
 
No significant irregularities were observed in these analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 
 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06070135 
 
Sample Numbers: KRY204SW001, KRY204SE001, KRY203SW001, 

KRY203SE001, KRY202SW001, KRY202SE001, 
KRY201SW001, KRY201SE001, KRY200SW001, 
KRY200SE001, and One Trip Blank 

 
Matrix: Five Surface Water Samples, Five Sediment Samples, and 

One Trip Blank 
 
QA Level: Full validation on this SDG 
 
Report Date: 15 September 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06070135 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
ETA

LS 

KRY204SW001 Water 07/13/06 X X X X X X 
KRY204SE001 Sediment 07/13/06 X X X X X X 
KRY203SW001 Water 07/13/06 X X X X X X 
KRY203SE001 Sediment 07/13/06 X X X X X X 
KRY202SW001 Water 07/13/06 X X X X X X 
KRY202SE001 Sediment 07/13/06 X X X X X X 
KRY201SW001 Water 07/13/06 X X X X X X 
KRY201SE001 Sediment 07/13/06 X X X X X X 
KRY200SW001 Water 07/13/06 X X X X X X 
KRY200SE001 Sediment 07/13/06 X X X X X X 

Trip Blank Water 07/13/06 X      
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP 

EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A for 

soil samples and EPA Methods 200.7, 200.8, and 245.1 for water samples. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 



* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 
Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 

 
3.0 GLOSSARY OF DATA QUALIFIERS 

 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 



 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
The data package included all materials required for full validation. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  The initial 
calibration for the instrument used for the sediment samples gave fully satisfactory 
results.  The first initial calibration for the instrument used for the water samples gave 
acceptable results for all analytes except methylene chloride, which yielded a relative 
standard deviation (RSD) of 40 percent, versus the QC limit of 30 percent.  The aberrant 
standards (the lower concentration ones) were re-analyzed and the final initial calibration 
yielded a 5.2 percent RSD for methylene chloride, so no qualifications are required. 
 
With one exception, the percent differences (%D) of the continuing calibrations from the 
initial calibrations were within QC limits.  The exception was acrolein in the continuing 
calibration performed on 25 July 2006 at 1131, which yielded a recovery of 142 percent 
versus QC limits of 75 to 125 percent.  Acrolein was not detected in any of the associated 
samples, so no qualifications were applied. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no detectable analytes.  The associated equipment rinsate blank 
(sample KRY200QE001) was analyzed in a different SDG and is therefore discussed in a 
separate report. 
 



Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
All internal standard recoveries were within the QC limits of 50 to 200 percent of the 
recovery from the preceding continuing calibration standard.  Relative retention times 
(RRT) were within plus or minus 30 seconds of the retention times for that preceding 
continuing calibration standard. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY204SW001 (water) and 
KRY200SE001 (sediment).  In the water MS/MSD analyses, chloromethane yielded 
recoveries of 58 and 98 percent, versus laboratory-specified QC limits of 63 to 149 
percent.  Because the average recovery was within the QC limits, no qualifications were 
applied.  In the sediment MS/MSD analyses, chloroethane yielded recoveries of 17 and 
16 percent, versus laboratory-specified QC limits of 45 to 139 percent.  Therefore, the 
following result was flagged “UJ” to indicate that the sample quantitation limit is 
considered estimated and may be biased low: 
 

• Chloroethane in samples KRY200SE001 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  Almost all recoveries were within QC 
limits.  The exception was chloroethane in the solid-phase LCS analyzed on 25 July 2006 
at 1228, which yielded a recovery of 23 percent versus laboratory-specified QC limits of 
45 to 139 percent.  The following results were flagged “UJ” to indicate that the sample 
quantitation limits are considered estimated: 
 

• Chloroethane in samples KRY204SE001, KRY203SE001, KRY202SE001, 
KRY201SE001, and KRY200SE001. 

 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 



Compound Identification 
  
No analytes were detected in the samples, so no mass spectra were included in the data 
package.  The analytes in the spiked samples (LCS and MS/MSD samples) were properly 
identified by RRT and the instruments’ verification software. 
 
Compound Quantitation 
 
The numerical results for a few analytes in the spiked samples were checked and were 
found to have been quantitated in accordance with the method procedures and the actual 
sample amounts purged.  Sediment reporting limits were corrected to dry-weight basis. 
 
Reported Detection Limits 
 
Sample reporting limits were compatible with the laboratory-required reporting limits 
(LRRL) in Appendix D of the SAP. 
 
Sample Result Verification 
 
The calculated results for a few MS/MSD analytes in each medium (water and sediment) 
were verified. 
 
Tentatively Identified Compounds (TICs) 
 
The laboratory did not report TICs in these analyses.   
 
System Performance 
 
The performance of each instrument was verified with bromofluorobenzene before any 
other samples were analyzed.  There was no evidence of significant deterioration of 
performance during the instrument runs.  
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
The data package included all materials required for full validation.  Note that certain 
polynuclear aromatic hydrocarbons were analyzed separately by the selected-ion 
monitoring (SIM) variant of EPA SW-846 Method 8270C.  The analytical variants are 
discussed together. 



 
Holding Times 
 
Samples were analyzed within the holding time of 7 day (water) and 14 days (solid) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  The initial 
calibration for the ordinary (non-SIM) analytes yielded an excessive RSD (42 percent, 
versus QC limit of 30 percent) for benzo(b)fluoranthene.  Because benzo(b)fluoranthene 
was quantitated by SIM analysis, which yielded a fully acceptable initial calibration, no 
qualifications are warranted.  On the continuing calibrations, all of the %Ds were within 
QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exceptions were some QC 
samples (method blank and LCS) that yielded one surrogate recovery in each sample 
outside the QC limits.  No qualifications are required when only one SVOC surrogate is 
outside of QC limits, and none are required for field samples when a QC sample has 
surrogate irregularities. 
 
Internal Standard Performance 
 
All internal standard recoveries were within the QC limits of 50 to 200 percent of the 
recovery from the preceding continuing calibration standard.  Relative retention times 
(RRT) were within plus or minus 30 seconds of the retention times for that preceding 
continuing calibration standard. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Aqueous MS/MSD analyses were performed on samples KRY203SW001 and 
KRY201SW001 (SIM analytes).   All recoveries were within QC limits, but excessive 
RPDs were exhibited for diethyl phthalate (48 percent, versus laboratory-specified QC 
limit of 40 percent) and hexachlorobutadiene (41 percent, versus the same QC limit).  
Neither compound was detected in the samples, so no qualifications were applied. 
 
Solid phase MS/MSD analyses were performed on sample KRY200SE001 and a sample 
collected from another site (SIM analytes).  All RPDs were within QC limits in sample 
KRY200SE001, but the recoveries for 4-bromophenyl phenyl ether were 120 and 105 



percent, versus laboratory-specified QC limits of 62 to 111 percent.  Again, the 
compound was not detected in any sample, so no qualifications were applied. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within their QC 
limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No other problems were observed.  The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Compound Identification 
  
The mass spectra of the detected analytes were good matches to the reference spectra and  
RRTs met acceptance criteria. 
 
Compound Quantitation 
 
The numerical results for the few positive results were checked and found to be correctly 
quantitated in accordance with the method procedures and the actual sample amounts 
extracted.  Sediment sample results were corrected to a dry-weight basis, which was quite 
significant for one relatively wet sample, KRY204SE001, about 50 percent water. 
 
Reported Detection Limits 
 
Sample reporting limits were compatible with the LRRLs in Appendix D of the SAP. 
 
Sample Result Verification 
 
The calculated results for some of the positive results were verified. 
 
Tentatively Identified Compounds (TICs) 
 
The laboratory did not report TICs in these analyses. 
 



System Performance 
 
The performance of the instrument was verified with decafluorotriphenylphosphine 
before other samples were analyzed.  There was no evidence of significant deterioration 
of performance during the instrument runs. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
The data package included all materials required for full validation. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  All initial 
calibration results had RSDs well within the QC limit of 25 percent.  The %Ds of the 
continuing calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most of the surrogate recoveries were within QC limits.   The exceptions involved the 
sediment samples.  Specifically, recoveries of the aliphatic surrogate were somewhat 
below QC limits of 70 to 130 percent in samples KRY204SE001 (68 percent), 
KRY202SE001 (65 percent), KRY201SE001 (61 percent), and KRY200SE001 (68 
percent).  In addition, the recovery of the aromatic surrogate from sample KRY201SE001 
was 66 percent versus QC limits of 70 to 130 percent.  Therefore, the following results 
were flagged “UJ” to indicate that the sample quantitation limits are considered estimated 
and may be biased low: 
 

• C5-C8 Aliphatics, C9-C12 aliphatics, and methyl tert-butyl ether in samples 
KRY204SE001, KRY202SE001, and KRY200SE001 

 
• All VPH analytes in sample KRY201SE001. 



 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY204SW001 and KRY200SE001.  All 
recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed. 
 
Compound Identification 
  
Two positive results were correctly identified by retention times.   Neither result (both for 
toluene) was confirmed by the VOC analysis.  These results were not confirmed by VOC 
analysis, because both results for the VPH analysis were detected below the reporting 
limits for the VOC analysis.  However, the possibility for false positives may exist. 
 
Compound Quantitation 
 
The results were correctly quantitated in accordance with the method, the actual sample 
amounts purged, and corrections to a dry-weight basis (for the sediment samples). 
 
Reported Detection Limits 
 
The sample reporting limits are compatible with the LRRLs in Appendix D of the SAP. 
 
Sample Result Verification 
 
The calculated results for toluene in two sediment samples were verified. 
 
System Performance 
 
Chromatographic resolution was adequate for the VPH analyses.  There was no evidence 
of significant deterioration of performance during the analytical runs. 
 



Overall Assessment of This SDG 
 
There were no significant problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
The data package included all materials required for full validation. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  All initial 
calibration results were well within the method-specified QC limit of 25 percent for 
RSDs.  Continuing calibrations were performed at the required frequencies and 
concentrations.  The %Ds were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another SDG.  All results 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 



Other Method-Specific QC Measures 
 
No irregularities were observed.    The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Compound Identification 
  
The few positive results were properly identified by retention times. 
 
Compound Quantitation 
 
The positive results were properly quantified in accordance with the method, the sample 
amounts extracted, and the percent moisture (for sediments). 
 
Reported Detection Limits 
 
Sample reporting limits were compatible with the LRRLs in Appendix D of the SAP. 
 
Sample Result Verification 
 
The calculated results for a few positive results were verified. 
 
System Performance 
 
Chromatographic resolution was adequate for the EPH analyses.  There was no evidence 
of significant deterioration of performance during the analytical runs. 
 
Overall Assessment of This SDG 
 
Many of the samples contained no detectable concentrations of total EPH, so 
fractionation was not practical.  There were no problems with the EPH analyses.  Results 
may be used, as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
The data package included all materials for full review. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (solid) 
from collection to extraction and 40 days from extraction to analysis.   
 



Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  The initial 
calibration yielded a coefficient of determination greater than 0.999, well above the 
method requirement of greater than 0.99.  The %Ds in the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analyte. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY202SW001 and KRY200SE001.  All 
recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Compound Identification 
  
Pentachlorophenol was not detected in any of the field samples.  Pentachlorophenol was 
properly identified by RRT in the spiked samples (LCS and MS/MSD samples). 
 
Compound Quantitation 
 
The numerical results for spiked samples were quantified in accordance with the method 
procedures and actual sample amounts extracted.  Sediment sample reporting limits were 
corrected to a dry-weight basis. 
 



Reported Detection Limits 
 
Sample reporting limits were compatible with the LRRLs specified in Appendix D of the 
SAP. 
 
Sample Result Verification 
 
The calculated results for the MS/MSD samples were verified. 
 
System Performance 
 
Resolution was adequate for the pentachlorophenol analyses.  There was no evidence of 
significant deterioration of performance during the analytical runs. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
The data package contained all materials required for full validation. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
Calibrations were performed at the appropriate intervals with the appropriate standard 
solutions.  Almost all calibration results were within QC limits.  The exceptions involved 
the low-concentration standards (called “CRI standards”) in the aqueous analyses.  
Method 200.7 CRI standards yielded recoveries of 173 percent for silver and 28 percent 
for zinc, versus QC limits of 50 to 130 percent.  None of the aqueous samples contained 
silver, so no qualifications were applied for this irregularity.  Because the zinc recovery 
was less than 30 percent, the following nondetected results were flagged “R” to indicate 
that they are considered rejected, that zinc may or may not be present at levels near the 
sample quantitation limit: 
 

• Zinc in samples KRY204SW001, KRY203SW001, KRY201SW001, and 
KRY200SW001 

 



The method 200.8 CRI standard yielded a recovery of 161 percent for aluminum versus 
QC limits of 50 to 130 percent.  Therefore, the following results were flagged “J” to 
indicate that they are considered estimated because of the uncertainty of results near the 
detection limit of the instrument: 
 

• Aluminum in samples KRY204SW001, KRY203SW001, and KRY202SW001 
 
Blanks 
 
Method blanks were analyzed as required and contained trace concentrations of several 
analytes.  The accompanying samples were either nondetected or contained much higher 
concentrations, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on aqueous samples collected from another site and 
on sample KRY200SE001.  All aqueous results were acceptable.  Recoveries of 
aluminum and iron in sediment sample KRY200SE001 could not be determined because 
the unspiked sample results were much higher than the spike concentrations.  No 
qualifications are warranted for this data gap.  However, antimony yielded recoveries of 
43 and 43 percent, manganese yielded recoveries of 66 and 74 percent, selenium yielded 
recoveries of 69 and 67 percent, and silver yielded recoveries of 74 and 74 percent, all 
versus QC limits of 75 to 125 percent.  Therefore, the following results were flagged “J” 
or “UJ”, as appropriate, to indicate that the results are considered estimated and may be 
biased low because of apparent matrix interference: 
 

• Antimony, manganese, selenium, and silver in samples KRY204SE001, 
KRY203SE001, KRY202SE001, KRY201SE001, and KRY200SE001. 

 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
The aqueous ICP serial dilution results were unusable because the sample (collected from 
another site) contained such low concentrations of the analytes.  No soil or sediment ICP 
serial dilution results were reported.  No qualifications were applied because of this data 
gap. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 



Other Method-Specific QC Measures 
 
Almost all ICP interference check sample (ICS) results were within QC limits of 80 to 
120 percent.  The exception was the aluminum recovery of 73 percent in the ICS 
analyzed with the Method 200.8 CRI sample.  Because associated results were previously 
qualified for the CRI irregularity, no further qualifications are warranted. 
 
Graphite Furnace Atomic Absorption QC Measures 
 
No graphite furnace atomic absorption methods were used in these analyses. 
 
Analyte Identification 
 
The instruments provided two or three choices (emission lines or masses) for most 
analytes.  The laboratory consistently made the same choice for all measurements. 
 
Analyte quantitation 
 
The numerical results for a few results by each method were checked and were found to 
have been quantitated in accordance with the method procedures and the actual sample 
amounts digested.  Sediment results were corrected to dry weight. 
 
Reported Detection Limits 
 
All of the soil detection limits and some of the aqueous reporting limits were at or below 
the LRRLs specified in Appendix D of the SAP.  However, quite a few of the metals, 
especially those analyzed by Method 200.7, yielded reporting limits above the LRRLs.   
The laboratory was inconsistent when reporting metals results.  The same metal was 
reported by Method 200.7 in some samples and Method 200.8 (which gives lower 
reporting limits and generally met the specified LRRLs) in other samples.  The following 
metals yielded nondetected results at reporting limits above the LRRLs: 
 

• Barium, with an actual reporting limit of 100 micrograms per liter (µg/L) and an 
LRRL of 5 µg/L. 

• Chromium, with an actual reporting limit of 10 µg/L and an LRRL of 1 µg/L. 
• Copper, with an actual reporting limit of 10 µg/L and an LRRL of 1 µg/L. 
• Lead, with an actual reporting limit of 10 µg/L and an LRRL of 0.5 µg/L. 
• Vanadium, with an actual reporting limit of 100 µg/L and an LRRL of 10 µg/L. 

 
In some cases, the Method 200.8 reporting limits were also above the LRRLs.  In that 
same sample, this applies to the following nondetected results: 
 

• Arsenic, with an actual reporting limit of 5 µg/L and an LRRL of 1 µg/L. 
• Thallium, with an actual reporting limit of 5 µg/L and an LRRL of 0.2 µg/L. 

 



Sample Result Verification 
 
The calculated results for a few analytes in each method and matrix (LCS results for 
mercury, because all field sample results were nondetected) were verified. 
 
Overall Assessment of the SDG 
 
One significant procedural irregularity was observed in these analyses, which also applies 
to aqueous metals results from other data packages.  Sample reporting limits for a number 
of metals in all or most aqueous samples were higher than the LRRLs. 
 
The only significant technical irregularity observed in these analyses involved low 
concentrations of zinc from aqueous samples (the Method 200.7 CRI standard).  
Therefore, the associated non-detected results were rejected.  The remaining results may 
be used, as qualified, for the purposes stated in the workplan, with due note of the 
reporting limit issues. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06070055 
 
Sample Numbers: KRY118AGW001, KRY118BGW001, KRY114BGW001, 

KRYGWY13GW001, KRYCLCW1GW001, 
KRYRW10GW001, KRYGWY14GW001, 
KRYGWY3GW001, KRYGWY4GW001, 
KRYGWY12GW001, KRYGWRR2GW001, 
KRYGWRR5GW001, KRYGWRR6GW001, 
KRYGWRR3GW001, KRYGWRR7GW001, 
KRYGWRR9GW001, KRYGWY10GW001, 
KRYGWRM1GW001, KRYGWRM2GW002, 
KRYPW1GW001, KRYRW13GW001, and Trip Blank 

 
Matrix: Twenty-one Ground Water Samples and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 8 September 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



 

TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06070055 
 

Analyses Sample ID Matrix Date 
Collected VOC SVOC VPH EPH PCP Metals Formaldehyde Chlorine Bromate

KRY118AGW001 Water 07/05/06 X X X X X X    
KRY118BGW001 Water 07/05/06 X X X X X X    
KRY114BGW001 Water 07/05/06 X X X X X X X X X 

KRYGWY13GW001 Water 07/06/06 X X X X X     
KRYCLCW1GW001 Water 07/06/06 X X X X X     
KRYRW10GW001 Water 07/06/06 X X X X X     

KRYGWY14GW001 Water 07/06/06 X X X X X X    
KRYGWY3GW001 Water 07/06/06 X X X X X     
KRYGWY4GW001 Water 07/06/06 X X X X X X    
KRYGWY12GW001 Water 07/07/06 X X X X X     
KRYGWRR2GW001 Water 07/05/06 X X X X X X    
KRYGWRR5GW001 Water 07/05/06 X X X X X X    
KRYGWRR6GW001 Water 07/06/06 X X X X X     
KRYGWRR3GW001 Water 07/06/06 X X X X X     
KRYGWRR7GW001 Water 07/06/06 X X X X X X    
KRYGWRR9GW001 Water 07/06/06 X X X X X X    
KRYGWY10GW001 Water 07/06/06 X X X X X X    
KRYGWRM1GW001 Water 07/06/06 X X X X X     
KRYGWRM2GW002 Water 07/06/06 X X X X X     

KRYPW1GW001 Water 07/07/06 X X X X X X    
KRYRW13GW001 Water 07/07/06 X X X X X     

Trip Blank Water 07/07/06 X         
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06070055 
 
 

Notes: 
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of Environmental Protection 

(DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 5471A for soil samples and EPA Methods 200.7, 

200.8, and 245.1 for water samples. 
Formaldehyde = Analyzed by a modification of National Institute of Occupational Safety and Health (NIOSH) Method 3500. 
Chlorine = Analyzed for residual chlorine by Standard Method 4500-Cl-B. 
Bromate  = Analyzed by EPA Method 300.1 by Underwriters’ Laboratories, Inc., of South Bend, Indiana, under 

subcontract. 
 



 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  With one exception, the percent differences (%D) 
of the continuing calibrations from the initial calibrations were within QC limits.  In the 
continuing calibration performed at 0308 on 14 July 2006, acrolein yielded a %D of 39 



 

percent, well over the QC limit of 25 percent.  Therefore, the following results were 
flagged “UJ” to indicate that the sample quantitation limits are considered estimated: 
 

• Acrolein in samples KRYGWRM2GW002, KRYPW1GW001, 
KRYRW13GW001, and Trip Blank 

 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY118BGW001.  Almost all recoveries 
and all relative percent differences (RPD) were within QC limits.  The exception was 
toluene, which yielded recoveries of 138 and 137 percent, versus SAP-specified QC 
limits of 76 to 125 percent.  Toluene was not detected in the parent sample, so no 
qualifications were applied for this minor exceedance. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
Sample KRYPW1GW001 was analyzed at a 10-fold dilution because of matrix 
interference from the high concentration of VOCs, including many non-target analytes 
for this analysis that were reported as volatile petroleum hydrocarbons.  Sample reporting 
limits are increased accordingly.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory. 
 



 

Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  Four samples (KRYGWRR3GW001, 
KRYGWRR7GW001, KRYGWRM1GW001, and KRYGWRM2GW002) yielded 
recoveries for the surrogate 2-fluorobiphenyl ranging from 36 to 42 percent, all below the 
SAP-specified QC limits of 43 to 116 percent.  One sample (KRYPW1GW001) yielded a 
32 percent recovery for the surrogate terphenyl-d14, versus SAP-specified QC limits of 
33 to 141 percent.  No qualifications are applied when only one SVOC surrogate in a 
sample is outside QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 



 

Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY118BGW001, while MS/MSD 
analyses for the SIM analytes were performed on sample KRYPW1GW001.  All 
recoveries and RPDs for the SIM analytes were within QC limits. 
 
However, the MS/MSD analyses for sample KRY118BGW001 yielded recoveries of 
many compounds outside the generic QC limits of 70 to 130 percent.  These included 
recoveries of 68 and 65 percent for 1-methylnaphthalene, 71 and 52 percent for 2,3,4,5-
tetrachlorophenol, 87 and 60 percent for 2,3,4-trichlorophenol, 56 and 39 percent for 
2,3,5,6-tetrachlorophenol, 70 and 62 percent for 2,6-dimethylnaphthalene, 74 and 69 
percent for 3,3’-dichlorobenzidene, 68 and 57 percent for benzo(e)pyrene, 10 and 9 
percent for benzoic acid, 47 and 40 percent for benzyl alcohol, 74 and 62 percent for 
bis(2-ethylhexyl)adipate, and 58 and 57 percent for tetraethyllead.  Therefore, the 
following results were flagged “J” or “UJ”, as appropriate, to indicate that they are 
estimated and may be biased low: 
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 2,6-
dimethylnaphthalene, benzo(e)pyrene, benzyl alcohol, biphenyl, bis(2-
ethylhexyl)adipate, and tetraethyllead in samples KRY118AGW001, 
KRY118BGW001, KRY114BGW001, KRYGWY13GW001, 
KRYCLCW1GW001, KRYRW10GW001, KRYGWY14GW001, 
KRYGWY3GW001, KRYGWY4GW001, KRYGWY12GW001, 
KRYGWRR2GW001, KRYGWRR5GW001, KRYGWRR6GW001, 
KRYGWRR3GW001, KRYGWRR7GW001, KRYGWRR9GW001, 
KRYGWY10GW001, KRYGWRM1GW001, KRYGWRM2GW002, 
KRYPW1GW001, and KRYRW13GW001 

 
Because of the extremely low recovery from the MS/MSD samples, the following 
nondetected results were flagged “R” to indicate that they are rejected: 
 

• Benzoic acid in samples KRY118AGW001, KRY118BGW001, 
KRY114BGW001, KRYGWY13GW001, KRYCLCW1GW001, 
KRYRW10GW001, KRYGWY14GW001, KRYGWY3GW001, 
KRYGWY4GW001, KRYGWY12GW001, KRYGWRR2GW001, 
KRYGWRR5GW001, KRYGWRR6GW001, KRYGWRR3GW001, 
KRYGWRR7GW001, KRYGWRR9GW001, KRYGWY10GW001, 
KRYGWRM1GW001, KRYGWRM2GW002, KRYPW1GW001, and 
KRYRW13GW001 

 
2,3,4-Trichlorophenol and 3,3’-dichlorobenzidene results were not qualified because the 
average recoveries were within QC limits. 
 



 

Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  Most recoveries were within QC limits.  
The exceptions were benzoic acid with 9 percent recovery, benzyl alcohol with 43 
percent recovery, and tetraethyllead with 1 percent recovery, all versus generic QC limits 
of 70 to 130 percent.  All sample results were previously flagged because of similar 
MS/MSD irregularities, so no further qualifications are warranted. 
 
Tetraethyllead results were qualified as estimated rather than rejected because the spiking 
standard has apparently undergone severe degradation. 
 
Field Duplicate Samples 
 
No field duplicate samples are included in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  Observed problems were 
inherent in the characteristics of the analytes, specifically the irregular responses in the 
LCS and MS/MSD samples involving SVOCs known as “poor responders” to the 
instrument.  Tetraethyllead yielded even lower recoveries, but the nondetected results 
were qualified as estimated because of the apparent degradation of calibration standards 
and spiking solutions.  All results except for benzoic acid may be used, as qualified, for 
the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis for 
preserved samples.  However, two samples (KRYGWRR7GW001 and 
KRYPW1GW001) were found to be unpreserved, at a pH of 7 rather than a pH less than 
2, and exceeded the 7-day holding time for unpreserved samples.  Therefore the 
following results were flagged “J” or “UJ”, as appropriate, to indicate that they are 
considered estimated and may be biased low: 



 

 
• All VPH analytes in samples KRYGWRR7GW001 and KRYPW1GW001. 

 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY118BGW001 and 
KRYGWRR7GW001.  All recoveries and RPDs were within QC limits in sample 
KRY118BGW001, but recoveries of 63 and 71 percent were exhibited for methyl tert-
butyl ether in sample KRYGWRR7GW001, versus QC limits of 70 to 130 percent.  The 
results for sample KRYGWRR7GW001 were previously qualified for holding time 
issues, so no further qualifications were applied. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curves.  The 
values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 



 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY118BGW001.  Almost all recoveries 
and all RPDs were within QC limits.  The exceptions were n-decane, with recoveries of 
29 and 35 percent, and naphthalene, with recoveries of 38 and 56 percent, both versus QC 
limits of 40 to 140 percent.  All recoveries for the other 9 alkanes and 13 aromatics were 
within QC limits, so no qualifications were applied for these minor irregularities. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 



 

Other Method-Specific QC Measures 
 
Many samples had total EPH concentrations that were so low, so fractionation into 
specific compounds and classes was not possible.  The laboratory flagged results below 
the calibration range “J” to indicate that these results are extrapolations from the 
calibration curves.  The values should be considered estimated as flagged by the 
laboratory. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the EPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were initially analyzed within the holding time of 7 days from collection to 
extraction and 40 days from extraction to analysis.   Because of a low recovery of the 
surrogate, sample KRYGWRR3GW001 was re-extracted after expiration of the 7-day 
holding time.  As detailed below, the original result was reported in the database, so no 
qualifications are warranted for this holding time exceedance. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  Sample KRYGWRR3GW001 
yielded a surrogate recovery of 27 percent, versus the laboratory-specified QC limits of 
57 to 125 percent.  The laboratory re-extracted and re-analyzed the sample with similar 
results.  Because the pentachlorophenol results were the essential identical in both 



 

analyses, the re-analysis result was not reported in the database and the following result 
was flagged “UJ” to indicate that it is considered estimated and may be biased low: 
 

• Pentachlorophenol in sample KRYGWRR3GW001. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY118BGW001 and 
KRYGWY14GW001.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the pentachlorophenol analyses.  Results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 



 

Blanks 
 
Matrix blanks were analyzed and required and contained trace concentrations of several 
analytes.  The accompanying samples were either not detected or contained much higher 
concentrations, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY118BGW001 and 
KRYGWRR5G001.  In the MS/MSD analyses performed on sample KRYGWRR5G001,  
recoveries of manganese could not be determined because the sample contained much 
more than the spike.  No qualifications are warranted for this data gap.  All other 
recoveries and all RPDs were within their QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDB 
 
A few minor irregularities were observed in these analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 
 

4.7 Formaldehyde Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory validation of 
this simple colorimetric method except for calibration information. 
 
Holding Times 
 
There are no specific requirements for holding time.  The sample was analyzed within the 
VOC holding time of 14 days from collection to analysis. 
 



 

Calibration 
 
An initial calibration was performed at the start of the analytical run.  All results were 
within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analyte. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses are not required for this analysis.  No sample duplicate analysis was 
reported.  No qualifications are warranted for this data gap. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed and yielded a recovery were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the formaldehyde analysis.  The result may be used, as 
reported, for the purposes stated in the workplan. 
 

4.8 Chlorine Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for the initial standardization of the iodine titrant. 
 
Holding Times 
 
There are no specific requirements for holding time, but the sample was analyzed less 
than 7 days after collection. 
 



 

Calibration 
 
The titrant was presumed to have been standardized as required.  No qualifications were 
required for this data gap. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable chlorine. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits.  A duplicate analysis of sample 
KRY114BGW001 yielded an acceptable RPD. 
 
Laboratory Control Sample Recoveries 
 
A LCS was analyzed and yielded an acceptable recovery. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the residual chlorine analysis.  The result may be used, as 
reported, for the purposes stated in the workplan. 
 

4.9 Bromate Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for the initial calibration data.  The data for this analysis had not been included in 
the EDD, so they were added manually. 
 
Holding Times 
 
The samples were analyzed within the holding time of 28 days for disinfection by-
products. 
 



 

Calibration 
 
Continuing calibrations were performed as required and the closing continuing 
calibration yielded a recovery within QC limits of 90 to 110 percent.  However, the 
continuing calibration standard analyzed before the sample yielded a recovery of only 76 
percent.  Therefore, the following result was flagged “UJ” to indicate that it is considered 
estimated and may be biased low: 
 

• Bromate in sample KRY114BGW001. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analyte. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY114BGW001.  The recoveries and the 
RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with and had an acceptable recovery. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
. 
Overall Assessment of This SDG 
 
There were no major problems with the bromate analysis.  The result may be used, as 
qualified, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060349 
 
Sample Numbers: KRYKPT4GW001, KRYKPT3GW001, 

KRYKPT2GW001, KRY128BGW001, KRY121BQE001, 
KRYKPT11GW001, KRYKPT18GW001, 
KRYRW1GW001, KRYRW12GW001, KRYSW9GW001, 
KRYSW9GW701, KRYPW3GW001, KRYKPT22GW001, 
KRYGWRR8GW001, KRY114AGW001, 
KRYGWRR4GW001, KRYGWRR4QE001, 
KRYGWRR1GW001, KRYKPT17GW001, 
KRYNTLMW4GW001, KRYNTLMW4QE001, 
KRYRW6GW001, and Two Trip Blanks 

 
Matrix: Eighteen Ground Water Samples, One Field Duplicate 

Groundwater Sample, Three Equipment Rinsate (Aqueous) 
Samples, and Two Trip Blanks 

 
QA Level: Cursory validation on this SDG 
 
Report Date: 11 September 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



 

TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060349 
 

Analyses Sample ID Matrix Date 
Collected VOC SVOC VPH EPH PCP Metals Formaldehyde Chlorine Bromate

KRYKPT4GW001 Water 06/28/06 X X X X X     
KRYKPT3GW001 Water 06/28/06 X X X X X X    
KRYKPT2GW001 Water 06/28/06 X X X X X X    
KRY128BGW001 Water 06/28/06 X X X X X     
KRY121BQE001 Water 06/28/06 X X X X X     

KRYKPT11GW001 Water 08/28/06 X X X X X     
KRYKPT18GW001 Water 06/28/06 X X X X X     
KRYRW1GW001 Water 06/28/06 X X X X X     
KRYRW12GW001 Water 06/28/06 X X X X X     
KRYSW9GW001 Water 06/29/06 X X X X X     
KRYSW9GW701 Water 06/29/06 X X X X X     
KRYPW3GW001 Water 06/29/06 X X X X X     

KRYKPT22GW001 Water 06/28/06 X X X X X     
KRYGWRR8GW001 Water 06/29/06 X X X X X     

KRY114AGW001 Water 06/29/06 X X X X X X X X X 
KRYGWRR4GW001 Water 06/29/06 X X X X X     
KRYGWRR4QE001 Water 06/29/06 X X X X X     
KRYGWRR1GW001 Water 06/29/06 X X X X X     
KRYKPT17GW001 Water 06/29/06 X X X X X     

KRYNTLMW4GW001 Water 06/29/06 X X X X X     
KRYNTLMW4QE001 Water 06/29/06 X X X X X     

KRYRW6GW001 Water 06/29/06 X X X X X     
Trip Blank Water 06/28/06 X         
Trip Blank Water 06/28/06 X         

 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060349 
 
 

Notes: 
 
VOC  = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of Environmental Protection 

(DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 5471A for soil samples and EPA Methods 200.7, 

200.8, and 245.1 for water samples. 
Formaldehyde = Analyzed by a modification of National Institute of Occupational Safety and Health (NIOSH) Method 3500. 
Chlorine = Analyzed for residual chlorine by Standard Method 4500-Cl-B. 
Bromate  = Analyzed by EPA Method 300.1 by Underwriters’ Laboratories, Inc., of South Bend, Indiana, under 

subcontract. 
 



 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits.  
 



 

Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks and the equipment rinsate blanks also contained no analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY128BGW001 and a sample collected 
from another site.  Almost all recoveries and all relative percent differences (RPD) were 
within QC limits.  The first exception was toluene in the MS/MSD analyses on sample 
KRY128BGW001, which yielded recoveries of 142 and 133 percent, versus SAP-
specified QC limits of 76 to 125 percent.  Toluene was detected in that sample, so the 
following result was flagged “J” to indicate that it is considered estimated and may be 
biased high: 
 

• Toluene in sample KRY128BGW001 
 
Chloromethane yielded a low recovery in the MS sample (but not the MSD sample) 
collected from another site, but no qualifications were warranted for an  irregularity in a 
sample collected from another site. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
Results from field duplicate pair (samples KRYSW9GW001 and KRYSW9GW701) in 
this SDG were in good agreement, with one exception.  Methyl ethyl ketone (2-butanone) 
was not detected in the primary sample but was reported, at almost twice the sample 
quantitation limit, in the field duplicate sample.  Methyl ethyl ketone is a common 
laboratory contaminant and has rarely been reported in samples from the site, so the 
positive result may be laboratory contamination.  No qualifications are performed based 
on field duplicate results.   
 



 

Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 



 

Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site and on 
sample KRY128BGW001, while MS/MSD analyses for the SIM analytes were 
performed on sample KRYGWRR8GW001.  All recoveries and RPDs for the SIM 
analytes were within QC limits.   No qualifications were applied for the irregularities 
observed in the MS/MSD analyses performed on the sample collected from another site 
are not relevant to these samples. 
 
However, the SIM MS/MSD analyses performed on sample KRY128BGW001 yielded 
many compounds with recoveries outside the generic QC limits of 70 to 130 percent.  
These included recoveries of 67 and 88 percent for 1-methylnaphthalene, 56 and 93 
percent for 2,3,4,5-tetrachlorophenol, 50 and 64 percent for 2,3,5,6-tetrachlorophenol, 66 
and 86 percent for 2,6-dimethylnaphthalene, 62 and 79 percent for 3,3’-
dichlorobenzidene, 44 and 57 percent for benzo(e)pyrene, 17 and 20 percent for benzoic 
acid, 47 and 63 percent for benzyl alcohol, 69 and 90 percent for biphenyl, 34 and 47 
percent for bis(2-ethylhexyl)adipate, and 58 and 57 percent for tetraethyllead.  In 
addition, bis(2-ethylhexyl)phthalate yielded recoveries of 44 and 67 percent versus 
laboratory-specific QC limits of 47 to 128 percent and di-n-octyl phthalate yielded 
recoveries of 43 and 68 percent versus laboratory-specific QC limits of 45 to 134 percent.  
Therefore, the following results were flagged “J” or “UJ”, as appropriate, to indicate that 
they are considered estimated and may be biased low: 
 

• 2,3,5,6-Tetrachlorophenol, benzo(e)pyrene, benzyl alcohol, bis(2-
ethylhexyl)adipate, and tetraethyllead in samples KRYKPT4GW001, 
KRYKPT3GW001, KRYKPT2GW001, KRY128BGW001, KRYKPT11GW001, 
KRYKPT18GW001, KRYRW1GW001, KRYRW12GW001, KRYSW9GW001, 
KRYSW9GW701, KRYPW3GW001, KRYKPT22GW001, 
KRYGWRR8GW001, KRY114AGW001, KRYGWRR4GW001, 
KRYGWRR1GW001, KRYKPT17GW001, KRYNTLMW4GW001, and 
KRYRW6GW001. 

 
Because of the extremely low recovery from the MS/MSD analyses, the following 
nondetected results were flagged “R” to indicate that they are considered rejected: 
 

• Benzoic acid in samples KRYKPT4GW001, KRYKPT3GW001, 
KRYKPT2GW001, KRY128BGW001, KRYKPT11GW001, 
KRYKPT18GW001, KRYRW1GW001, KRYRW12GW001, KRYSW9GW001, 
KRYSW9GW701, KRYPW3GW001, KRYKPT22GW001, 
KRYGWRR8GW001, KRY114AGW001, KRYGWRR4GW001, 
KRYGWRR1GW001, KRYKPT17GW001, KRYNTLMW4GW001, and 
KRYRW6GW001. 

 
1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,6-dimethylnaphthalene, 3,3’-
dichlorobenzidene, biphenyl, bis(2-ethylhexyl)phthalate, and di-n-octyl phthalate results 
were not qualified because the average recoveries were within QC limits.  Equipment 



 

rinsate samples were not qualified, because these samples are considered a different 
matrix than ground water. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  Most recoveries were within QC limits.  
Analytes with recoveries outside the generic QC limits of 70 to 130 percent included 1-
methylnaphthalene with 41 percent recovery, 2,3,4,5-tetrachlorophenol with recovery of 
43 percent, 2,3,4-trichlorophenol with recovery of 65 percent, 2,3,5,6-tetrachlorophenol 
with recovery of 33 percent, 2,6-dimethylnaphthalene with recovery of 37 percent, 3,3’-
dichlorobenzidene with recovery of 38 percent, benzo(e)pyrene with recovery of 46 
percent, benzoic acid with recovery of 6 percent, benzyl alcohol with recovery of 26 
percent, biphenyl with recovery of 39 percent, bis(2-ethylhexyl)adipate with recovery of 
44 percent, and tetraethyllead with recovery of 1 percent.  Therefore, the following 
results were flagged “J” or “UJ”, as appropriate, to indicate that they are considered 
estimated: 
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,4-trichlorophenol, 2,3,5,6-
tetrachlorophenol, 2,6-dimethylnaphthalene, 3,3-‘dichlorobenzidene, 
benzo(e)pyrene, benzyl alcohol, biphenyl, bis(2-ethylhexyl)adipate, and 
tetraethyllead in samples KRY KPT4GW001, KRYKPT3GW001, 
KRYKPT2GW001, KRY128BGW001, KRY121BQE001, KRYKPT11GW001, 
KRYKPT18GW001, KRYRW1GW001, KRYRW12GW001, KRYSW9GW001, 
KRYSW9GW701, KRYPW3GW001, KRYKPT22GW001, 
KRYGWRR8GW001, KRY114AGW001, KRYGWRR4GW001, 
KRYGWRR4QE001, KRYGWRR1GW001, KRYKPT17GW001, 
KRYNTLMW4GW001, KRYNTLMW4QE001, and KRYRW6GW001. 

 
Because of the extremely low recovery from the LCS, the following nondetected results 
were flagged “R” to indicate that they are rejected: 
 

• Benzoic acid in samples KRY KPT4GW001, KRYKPT3GW001, 
KRYKPT2GW001, KRY128BGW001, KRY121BQE001, KRYKPT11GW001, 
KRYKPT18GW001, KRYRW1GW001, KRYRW12GW001, KRYSW9GW001, 
KRYSW9GW701, KRYPW3GW001, KRYKPT22GW001, 
KRYGWRR8GW001, KRY114AGW001, KRYGWRR4GW001, 
KRYGWRR4QE001, KRYGWRR1GW001, KRYKPT17GW001, 
KRYNTLMW4GW001, KRYNTLMW4QE001, and KRYRW6GW001. 

 
Tetraethyllead results were qualified as estimated rather than rejected because the spiking 
standard had apparently undergone severe degradation because of internal interactions. 
 
Field Duplicate Samples 
 
The field duplicate pair (samples KRYSW9GW001 and KRYSW9GW701) included in 
this SDG yielded identical results, all non-detected. 



 

 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  Observed problems were 
inherent in the characteristics of the analytes, specifically the irregular responses in the 
LCS and MS/MSD samples involving SVOCs known as “poor responders” to the 
instrument.  Because of the extremely low recoveries in those QC analyses, all of the 
benzoic acid results were rejected.  Tetraethyllead yielded even lower recoveries, but the 
nondetected results were qualified as estimated because of the apparent degradation of 
calibration standards and spiking solutions.  All results except for benzoic acid may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis for 
preserved samples.  However, one sample (KRYKPT17GW001) was found to be 
unpreserved, at a pH of 4 rather than a pH less than 2, and exceeded the 7-day holding 
time for unpreserved samples.  Therefore, the following results were flagged “J” or “UJ”, 
as appropriate, to indicate that they are considered  estimated and may be biased low: 
 

• All VPH analytes in sample KRYKPT17GW001 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 



 

Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY128BGW001 and a sample from 
another SDG.  All recoveries and RPDs were within QC limits in MS/MSD analyses for 
sample KRY128BGW001, but the second MS/MSD yielded recoveries of 63 and 71 
percent for methyl tert-butyl ether, versus QC limits of 70 to 130 percent.  No 
qualifications were applied because the parent sample was not a part of this data package. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
The field duplicate pair (samples KRYSW9GW001 and KRYSW9GW701) included in 
this SDG had essentially identical results. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curves.  The 
values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 



 

Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample from another SDG.  Almost all 
recoveries and all RPDs were within QC limits.  The exceptions were n-decane, with 
recoveries of 35 and 38 percent, versus QC limits of 40 to 140 percent.  All recoveries for 
the other 9 alkanes and all 14 aromatics were within QC limits, so no qualifications were 
applied for these minor irregularities. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Almost all recoveries were within QC 
limits.  The exception was n-decane in the LCS analyzed on 27 July 2006 at 2148, which 
yielded a recovery of 37 percent versus QC limits of 40 to 140 percent.  All recoveries for 
the other 9 alkanes and all 14 aromatics were within QC limits, so no qualifications were 
applied for this minor irregularity. 
 
Field Duplicate Samples 
 
The field duplicate pair (samples KRYSW9GW001 and KRYSW9GW701) included in 
this SDG had identical, non-detected results. 
 
Other Method-Specific QC Measures 
 
Many samples had total EPH concentrations that were so low that the fractionation into 
specific compounds and classes was impossible.  The laboratory flagged results below 
the calibration range “J” to indicate that these results are extrapolations from the 
calibration curves.  The values should be considered estimated as flagged by the 
laboratory. 
 



 

Overall Assessment of This SDG 
 
There were no significant problems with the EPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  Sample KRYKPT2GW001 
yielded a surrogate recovery of 38 percent, versus the laboratory-specified QC limits of 
57 to 125 percent.  The laboratory re-extracted and re-analyzed the sample and the 
surrogate recovery was 65 percent, well within QC limits.  The pentachlorophenol results 
were essentially the same in both analyses, so the results from the reanalysis was reported 
in the database. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY128BGW001 and on two samples 
collected from other sites.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 



 

Field Duplicate Samples 
 
The field duplicate pair (samples KRYSW9GW001 and KRYSW9GW701) included in 
this SDG yielded identical non-detected results. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curves.  The values should be considered 
estimated as flagged by the laboratory.  In addition, the sample extracts with relatively 
high concentrations of pentachlorophenol, such as sample KRYKPT2GW001, were 
diluted as much as 1,000-fold to bring the results within the calibration range.  No further 
qualifications are required. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank results. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
Method blanks were analyzed and required and contained trace concentrations of several 
analytes.  The accompanying samples were either not detected or contained much higher 
concentrations, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRYKPT3GW001.  All recoveries and 
RPDs were within their QC limits. 



 

 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDB 
 
No irregularities were observed in these analyses.  The results may be used, as reported, 
for the purposes stated in the workplan. 
 
 

4.7 Formaldehyde Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory validation of 
this simple colorimetric method except for calibration information. 
 
Holding Times 
 
There are no specific requirements for holding time.  The sample was analyzed within the 
VOC holding time of 14 days from collection to analysis. 
 
Calibration 
 
An initial calibration was performed at the start of the analytical run.  All results were 
within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analyte. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses are not required for this analysis.  No sample duplicate analysis was 
reported.  No qualifications are warranted for this data gap. 
 



 

Laboratory Control Sample Recoveries 
 
An LCS was analyzed and yielded a recovery were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the formaldehyde analysis.  The result may be used, as 
reported, for the purposes stated in the workplan. 
 

4.8 Chlorine Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for the initial standardization of the iodine titrant. 
 
Holding Times 
 
There are no specific requirements for holding time, but the sample was analyzed less 
than 7 days after collection. 
 
Calibration 
 
The titrant was presumed to have been standardized as required.  No qualifications were 
required for this data gap. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable chlorine. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
A LCS was analyzed and yielded an acceptable recovery. 



 

 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the residual chlorine analysis.  The result may be used, as 
reported, for the purposes stated in the workplan. 
 

4.9 Bromate Analysis 
 
As originally delivered, the data package contained only the subcontractor’s report of 
analysis, with no supporting information.  Also, the data for this analysis was not 
included in the EDD, so it was manually added.  Because of the lack of QC information, 
the following result was flagged “UJ” to indicate that the sample quantitation limit is 
considered estimated:   
 

• Bromate in sample KRY114AGW001 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060332 
 
Sample Numbers: KRYKPT19GW001, KRY129AGW001, 

KRYPWS2GW001, KRYPWS1GW001, 
KRY128AGW001, KRY122BGW001, KRY121BGW001, 
KRYRW11GW001, KRYRW11GW701, 
KRYRW8GW001, KRYKPT20GW001, 
KRYKPT20GW701, KRYKPT21GW001, 
KRYKPT13GW001, KRYKPT9GW001 and Two Trip 
Blanks 

 
Matrix: Thirteen Groundwater Samples, Two Field Duplicate 

Groundwater Samples, and Two Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 7 September 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060332 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
ETA

LS 

KRYKPT19GW001 Water 06/27/06 X X X X X  
KRY129AGW001 Water 06/27/06 X X X X X X 
KRYPWS2GW001 Water 06/27/06 X X X X X  
KRYPWS1GW001 Water 06/27/06 X X X X X  
KRY128AGW001 Water 06/27/06 X X X X X  
KRY122BGW001 Water 06/28/06 X X X X X  
KRY121BGW001 Water 06/28/06 X X X X X X 
KRYRW11GW001 Water 06/28/06 X X X X X  
KRYRW11GW701 Water 06/28/06 X X X X X  
KRYRW8GW001 Water 06/28/06 X X X X X  

KRYKPT20GW001 Water 06/28/06 X X X X X  
KRYKPT20GW701 Water 06/28/06 X X X X X  
KRYKPT21GW001 Water 06/28/06 X X X X X  
KRYKPT13GW001 Water 06/28/06 X X X X X  
KRYKPT9GW001 Water 06/28/06 X X X X X  

Trip Blank Water 06/27/06 X      
Trip Blank Water 06/28/06 X      

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP 

EPH Method. 
PCP  = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA Methods 200.7, 200.8, and 245.1 for water 

samples. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 



Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 
Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 

 
3.0 GLOSSARY OF DATA QUALIFIERS 

 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 



U = The analyte was analyzed for but was not detected above the listed 
sample quantitation limit. 

 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  With two exceptions, the percent differences 
(%D) of the continuing calibrations from the initial calibrations were within QC limits.  
Those exceptions were bromomethane in the continuing calibration performed on 7 July 
2006 at 1205, which yielded a recovery of 68 percent versus QC limits of 75 to 125 
percent, and acrolein in the continuing calibration performed on 7 July 2006 at 2343, 
which yielded a recovery of 63 percent, versus the same QC limits.  Therefore, the 
following results were flagged “UJ” to indicate that the sample quantitation limit is 
considered estimated: 
 

• Bromomethane in samples KRYKPT19GW001, KRY129AGW001, 
KRYPWS2GW001, KRYPWS1GW001, KRY128AGW001, KRY122BGW001, 



KRY121BGW001, KRYRW11GW001, KRYRW11GW701, KRYRW8GW001, 
and KRYKPT20GW001. 

• Acrolein in samples KRYKPT20GW701, KRYKPT21GW001, and 
KRYKPT13GW001. 

 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed samples KRY122BGW001 and KRYKPT9GW001.  
Most of the recoveries and relative percent difference (RPD) results were within their QC 
limits.  However, in the MS/MSD analyses involving sample KRY122BGW001, toluene 
yielded recoveries of 138 and 132 percent, versus SAP-specified QC limits of 76 to 125 
percent, and vinyl acetate yielded an RPD of 21 percent versus the laboratory-specified 
QC limit of 20 percent.  In the MS/MSD analyses involving sample KRYKPT9GW001, 
bromomethane yielded an RPD of 30 percent and chloromethane yielded an RPD of 23 
percent, both versus the laboratory-specified QC limit 20 percent.  None of the affected 
compounds were detected in any sample, so no qualifications were applied. 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
This SDG included two sets of field duplicate samples.  The first set (samples 
KRYRW11GW001 and KRYRW11GW701) included no detected analytes.  The second 
set (samples KRYKPT20GW001 and KRYKPT20GW701) showed good agreement 
(comparable to the requirements for MS/MSD samples) between the analytes detected in 
the field duplicate pair 
 



Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8270C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exception was terphenyl-d14 
in sample KRYKPT19GW001, which yielded a recovery of 31 percent, versus SAP-
specified QC limits of 33 to 141 percent.  No qualifications are required when only one 
SVOC surrogate is outside of QC limits. 
 



Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRYKPT9GW001.  There were no 
irregularities in the SIM analyses, but in the usual SVOC analyses, a number of analytes 
yielded recoveries below their generic QC limits of 70 to 130 percent.  These included 1-
methylnaphthalene with recoveries of 55 and 65 percent, 2,3,4,5-tetrachlorophenol with 
recoveries of 62 and 84 percent, 2,3,4-trichlorophenol with recoveries of 62 and 68 
percent, 2,3,5,6-tetrachlorophenol with recoveries of  50 and 68 percent, 2,6-
dimethylnaphthalene with recoveries of 55 and 70 percent, 3,3’-dichlorobenzidene with 
recoveries of 43 and 57 percent, benzo(e)pyrene with recoveries of 37 and 65 percent, 
benzoic acid with recoveries of 17 and 27 percent, benzyl alcohol with recoveries of 4 
and 54 percent, biphenyl with recoveries of 58 and 73 percent, bis(2-ethylhexyl)adipate 
with recoveries of 23 and 61 percent, and tetraethyllead with recoveries of 1 and 1 
percent.  In addition, benzo(a)anthracene yielded recoveries of 52 and 61 percent versus 
laboratory-specific QC limits of 57 to 115 percent, benzo(b)fluoranthene yielded 
recoveries of 52 and 61 percent versus laboratory-specific QC limits of 54 to 120 percent, 
bis(2-ethylhexyl)phthalate yielded recoveries of 41 and 60 percent versus laboratory-
specific QC limits of 47 to 128 percent, and di-n-octylphthalate yielded recoveries of 41 
and 59 percent versus laboratory-specific limits of 45 to 134 percent.  Because of these 
low recoveries, the following groundwater results were flagged “J” or “UJ”, as 
appropriate, to indicate that the results are considered estimated: 
 

• 1-Methylnaphthalene, 2,3,4-trichlorophenol, 2,3,5,6-tetrachlorophenol, 2,6-
dimethylnaphthalene, 3,3’-dichlorobenzidene, benzo(e)pyrene, benzyl alcohol, 
biphenyl, bis(2-ethylhexyl)adipate, and tetraethyl lead in samples 
KRYKPT19GW001, KRY129AGW001, KRYPWS2GW001, 
KRYPWS1GW001, KRY128AGW001, KRY122BGW001, KRY121BGW001, 
KRYRW11GW001, KRYRW11GW701, KRYRW8GW001, 
KRYKPT20GW001, KRYKPT20GW701, KRYKPT21GW001, 
KRYKPT13GW001, and KRYKPT9GW001. 

 
Because of the extremely low recovery from the MS/MSD analyses, the following results 
were flagged “R” to indicate that they are rejected: 
 

• Benzoic acid in samples KPT19GW001, KRY129AGW001, KRYPWS2GW001, 
KRYPWS1GW001, KRY128AGW001, KRY122BGW001, KRY121BGW001, 
KRYRW11GW001, KRYRW11GW701, KRYRW8GW001, 
KRYKPT20GW001, KRYKPT20GW701, KRYKPT21GW001, 
KRYKPT13GW001, and KRYKPT9GW001. 

 



No qualifications were made for 2,3,4,5-tetrachlorophenol, benzo(a)anthracene, 
benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, and di-n-octylphthalate, because thee 
average recoveries were within QC limits.  No qualifications were made for 
benzo(a)anthracene and benzo(b)fluoranthene because they are reported by the SIM 
procedure and yielded acceptable recoveries in the MS/MSD analyses for that method 
variant.  Also, the laboratory noted that the tetraethyllead in the spiking solution had 
degraded in storage, so the results were considered estimated rather than rejected. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  In this case, a number of analytes yielded 
recoveries below their generic QC limits of 70 to 130 percent.  These included 1-
methylnaphthalene with a recovery of 53 percent, 2,3,4-trichlorophenol with a recovery 
of 63 percent, 2,6-dimethylnaphthalene with a recovery of 68 percent, 3,3’-
dichlorobenzidine with a recovery of 63 percent, benzo(e)pyrene with a recovery of 66 
percent, benzoic acid with a recovery of 16 percent, benzyl alcohol with a recovery of 45 
percent, biphenyl with a recovery of 65 percent, bis(2-ethylhexyl)adipate with a recovery 
of 69 percent, and tetraethyllead with a recovery of 1 percent.  In addition, 2,6-
dinitrotoluene yielded a recovery of 55 percent versus laboratory-specific QC limits of 59 
to 100 percent.    Because of these low recoveries, the following results were flagged 
“UJ” to indicate that the sample detection limits are considered estimated: 
 

• 1-Methylnaphthalene, 2,3,4-trichlorophenol, 2,6-dimethylnaphthalene, 2,6-
dinitrotoluene, 3,3’-dichlorobenzidene, benzo(e)pyrene, benzyl alcohol, biphenyl, 
bis(2-ethylhexyl)adipate, and tetraethyl lead in samples KRY19GW001, 
KRY129AGW001, KRYPWS2GW001, KRYPWS1GW001, KRY128AGW001, 
KRY122BGW001, KRY121BGW001, KRYRW11GW001, KRYRW11GW701, 
KRYRW8GW001, KRYKPT20GW001, KRYKPT20GW701, 
KRYKPT21GW001, KRYKPT13GW001, and KRYKPT9GW001. 

 
Because of the extremely low recovery from the LCS, the following results were flagged 
“R” to indicate that they are rejected: 
 

• Benzoic acid in samples KRY19GW001, KRY129AGW001, KRYPWS2GW001, 
KRYPWS1GW001, KRY128AGW001, KRY122BGW001, KRY121BGW001, 
KRYRW11GW001, KRYRW11GW701, KRYRW8GW001, 
KRYKPT20GW001, KRYKPT20GW701, KRYKPT21GW001, 
KRYKPT13GW001, and KRYKPT9GW001. 

 
The laboratory noted that the tetraethyllead in the spiking solution had degraded in 
storage, so those results were considered estimated rather than rejected. 
 
Field Duplicate Samples 
 
Two sets of field duplicate samples were included in this SDG.  Both pairs had good 
agreement for the SVOC analytes. 



 
Other Method-Specific QC Measures 
 
No other problems were observed in these analyses.  The laboratory flagged the results 
below the calibration range “J” to indicate that they are extrapolations from the 
calibration curve.  The values should be considered estimated as flagged by the 
laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems are  
inherent in the characteristics of the analytes, namely the irregular responses in the LCS 
sample involving SVOCs known as “poor responders”.  The nondetected results for 
benzoic acid were rejected because of the extremely low recoveries in the LCS analysis, 
as well as in the MS/MSD analyses performed on a sample from another SDG.  
Tetraethyllead yielded even lower recoveries, but the nondetected results were qualified 
as estimated because of the apparent degradation of calibration standards and spiking 
solutions.  All results except for benzoic acid may be used, as qualified, for the purposes 
stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on two samples from this SDG.  Almost all 
recoveries and all RPDs were within QC limits.  The exceptions were methyl tert-butyl 
ether, which yielded recoveries of 63 and 71 percent in sample KRYKPT9GW001 and 
recoveries of 93 and 86 percent in sample KRY122BGW001, versus QC limits of 70 to 
130 percent.  Because of this low recovery, the following result was flagged “UJ” to 
indicate that it is estimated: 
 

• Methyl tert-butyl ether in sample KRYKPT9GW001 
 
There may be similar matrix interference in other samples, but the different recoveries 
from the two sets of samples may show that no general problem exists. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were two sets of field duplicate samples in this SDG.  Results for one set (samples 
KRYRW11GW001 and KRYRW11GW701) were nondetected.  In the other set (samples 
KRYKPT20GW001 and KRYKPT20GW701), results for individual analytes were 
similar, but the total purgeable hydrocarbons concentrations yielded an RPD of 41 
percent, well above the SAP-specified QC limit of 30 percent for MS/MSD pairs.  The 
concentrations are so low that the hydrocarbons may be fully dissolved.  Therefore, this 
irregularity may reflect the inherent variation in the analysis, including the potential for 
losses in handling the samples. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 



 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY122BGW001.  Most results were 
within QC limits.  However, n-decane, the first aliphatic hydrocarbon in the spikes, 
yielded recoveries of 35 and 38 percent, versus QC limits of 40 to 140 percent.  All RPDs 
and all recoveries for the other 9 aliphatic hydrocarbons and all 14 aromatic 
hydrocarbons were within their QC limits.  Therefore, no qualifications were applied for 
these minor irregularities. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits 
except for n-decane in the LCS analyzed on 27 July 2006 at 2146, which yielded a 
recovery of 37 percent versus QC limits of 40 to 140 percent.  All other hydrocarbons 
yielded acceptable recoveries, so no qualifications were applied.. 
 
Field Duplicate Samples 
 
There were two sets of field duplicate samples in this SDG.  In each pair, results were 
essentially identical. 
 



Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged the results below the calibration 
range “J” to indicate that they are extrapolations from the calibration curve.  The values 
should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
Almost all of the samples contained no detectable concentrations of total EPH, so 
fractionation was not practical.  There were no problems with the EPH analyses.  Results 
may be used, as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis.   
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analyte. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY122BGW001 and 
KRYKPT9GW001.  All RPDs and the recoveries from sample KRYKPT9GW001 were 
within QC limits, but recoveries from sample KRY122BGW001 were 22 and 18 percent, 
versus QC limits of 55 to 120 percent.  Because of this apparent matrix interference, the 



following result was flagged “UJ” to indicate that the sample quantitation limit is 
considered estimated: 
 

• Pentachlorophenol in sample KRY122BGW001 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were two sets of field duplicate samples in this SDG.  RPDs were within the 
acceptable range for MS/MSD samples. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged the results below the calibration 
range “J” to indicate that they are extrapolations from the calibration curve.  The values 
should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank results. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 



Blanks 
 
Method blanks were analyzed and required and contained trace concentrations of several 
analytes.  The accompanying samples were either not detected or contained much higher 
concentrations, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site and on 
sample KRY129AGW001.  On the sample from another site, recoveries for cobalt, 
copper, and manganese could not be determined because the unspiked sample contained 
much higher concentrations than the spike.  All other recoveries and all RPDs were 
within their QC limits.  No qualifications were warranted for irregularities in a sample 
collected from another site. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Overall Assessment of the SDG 
 
No major irregularities were observed in these analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060298 
 
Sample Numbers: KRYKPT6GW001, KRYKPT12GW001, 

KRYRW9GW001, KRYRW9AGW001, 
KRY139BGW001, KRY139AGW001, KRY125BGW001, 
KRY125AGW001, KRY125AQE001, KRY122AGW001, 
KRY122AQE001, KRYGW5GW001, 
KRYKPT10GW001, KRYKPT14GW001, 
KRYKPT15GW001 and One Trip Blank 

 
Matrix: Thirteen Groundwater Samples, Two Equipment Rinsate 

Samples, and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 6 September 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060298 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
ETA

LS 

KRYKPT6GW001 Water 06/23/06 X X X X X  
KRYKPT12GW001 Water 06/23/06 X X X X X  
KRYRW9GW001 Water 06/23/06 X X X X X  

KRYRW9AGW001 Water 06/27/06 X X X X X  
KRY139BGW001 Water 06/27/06 X X X X X  
KRY139AGW001 Water 06/27/06 X X X X X  
KRY125BGW001 Water 06/27/06 X X X X X  
KRY125AGW001 Water 06/27/06 X X X X X  
KRY125AQE001 Water 06/27/06 X X X X X  
KRY122AGW001 Water 06/27/06 X X X X X  
KRY122AQE001 Water 06/27/06 X X X X X  
KRYGW5GW001 Water 06/27/06 X X X X X  

KRYKPT10GW001 Water 06/27/06 X X X X X  
KRYKPT14GW001 Water 06/27/06 X X X X X  
KRYKPT15GW001 Water 06/27/06 X X X X X X 

Trip Blank Water 06/27/06 X      
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP 

EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA Methods 200.7, 200.8, and 245.1 for water 

samples. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 



Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 
Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 

 
3.0 GLOSSARY OF DATA QUALIFIERS 

 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 



No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  With two exceptions, the percent differences 
(%D) of the continuing calibrations from the initial calibrations were within QC limits.  
Those exceptions were acrolein in the continuing calibration performed on 3 July 2006 at 
0949, which yielded a recovery of 59 percent versus QC limits of 75 to 125 percent, and 
bromomethane in the continuing calibration performed on 3 July 2006 at 1207, which 
yielded a recovery of 64 percent, versus the same QC limits.  Therefore, the following 
results were flagged “UJ” to indicate that the sample quantitation limits are considered 
estimated: 
 



• Acrolein and bromomethane in samples KRYKPT6GW001, KRYKPT12GW001, 
KRYRW9GW001, and KRYRW9AGW001 

 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no detectable analytes.  One of the equipment rinsate blanks 
(KRY125AQE001) contained a trace concentration (less than 1 microgram per liter) of 
the common laboratory contaminant methylene chloride and the other one 
(KRY122AQE001) contained no target analytes.   No qualifications were made on the 
basis of rinsate contamination. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site, which 
yielded a number of irregularities.  No qualifications were warranted for irregularities in a 
sample collected from another site. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 



 
4.2 Semivolatile Organic Compound Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8270C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exception was terphenyl-d14 
in sample KRY139AGW001, which yielded a recovery of 28 percent, versus SAP-
specified QC limits of 33 to 141 percent.  No qualifications are required when only one 
SVOC surrogate is outside of QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRYKPT6GW001 and on sample 
KRY122AQE001 (for the SIM analytes).  Most of the recoveries and RPDs for the SIM 
analytes were within QC limits.  The exceptions were chrysene, with recoveries of 100 
and 133 percent versus laboratory-specific QC limits of 54 to 122 percent, and 
dibenz(a,h)anthracene, which yielded an RPD of 48 percent, versus the laboratory-



specified limit of 40 percent.  Neither analyte was detected in either of the equipment 
rinsate samples; therefore, no qualifications were applied for these minor irregularities. 
 
On the other hand, numerous irregularities were exhibited in the MS/MSD analyses 
performed on sample KRYKPT6GW001.  A number of analytes yielded recoveries 
below the generic QC limits of 70 to 130 percent.  These included 1-methylnaphthalene 
with recoveries of 63 and 58 percent, 2,3,4,5-tetrachlorophenol with recoveries of 69 and 
61 percent, 2,3,4-trichlorophenol with recoveries of 59 and 66 percent, 2,3,5,6-
tetrachlorophenol with recoveries of  50 and 46 percent, 2,6-dimethylnaphthalene with 
recoveries of 58 and 57 percent, 3,3’-dichlorobenzidene with recoveries of 53 and 51 
percent, benzoic acid with recoveries of 17 and 13 percent, benzyl alcohol with 
recoveries of 45 and 44 percent, biphenyl with recoveries of 72 and 66 percent, bis(2-
ethylhexyl)adipate with recoveries of 49 and 36 percent, and tetraethyllead with 
recoveries of 1 and 1 percent.  In addition, 2,4,5-trichlorophenol yielded recoveries of 
100 and 109 percent versus laboratory-specific QC limits of 47 to 96 percent and 
benzo(a)anthracene yielded recoveries of 59 and 55 percent versus laboratory-specific 
limits of 57 to 119 percent.  Because of these low recoveries, the following groundwater 
results were flagged “UJ” to indicate that their sample detection limits are considered 
estimated: 
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,4-trichlorophenol, 2,3,5,6-
tetrachlorophenol, 2,6-dimethylnaphthalene, 3,3’-dichlorobenzidene, benzyl 
alcohol, biphenyl, bis(2-ethylhexyl)adipate, and tetraethyl lead in samples 
KRYKPT6GW001, KRYKPT12GW001, KRYRW9GW001, 
KRYRW9AGW001, KRY139BGW001, KRY139AGW001, KRY125BGW001, 
KRY125AGW001, KRY122AGW001, KRYGW5GW001, KRYKPT10GW001, 
KRYKPT14GW001, and KRYKPT15GW001. 

 
Because of the extremely low recovery from the groundwater MS/MSD samples, the 
following results were flagged “R” to indicate that they are considered rejected: 
 

• Benzoic acid in samples KPT6GW001, KRYKPT12GW001, KRYRW9GW001, 
KRYRW9AGW001, KRY139BGW001, KRY139AGW001, KRY125BGW001, 
KRY125AGW001, KRY122AGW001, KRYGW5GW001, KRYKPT10GW001, 
KRYKPT14GW001, and KRYKPT15GW001. 

 
No qualifications were made for 2,4,5-trichlorophenol, because this compound was not 
detected in any of the associated field samples.  No qualifications were applied for 
benzo(a)anthracene because this compound is reported from the SIM procedure and 
yielded acceptable recoveries in that analysis.  No qualifications were made for biphenyl 
because the average recovery was so close to the lower QC limit.  Also, the laboratory 
noted that the tetraethyllead in the spiking solution had degraded in storage, so the results 
were considered estimated rather than rejected. 
 



Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  In this case, a few analytes yielded 
recoveries below their generic QC limits of 70 to 130 percent.  These included benzoic 
acid with a recovery of 14 percent, benzyl alcohol with a recovery of 54 percent, and 
tetraethyllead with a recovery of 1 percent.    Because of these low recoveries, the 
following results were flagged “UJ” to indicate that the sample detection limits are 
considered estimated: 
 

• Benzyl alcohol and tetraethyl lead in samples KRY125AQE001 and 
KRY122AQE001. 

 
Because of the extremely low recovery from the LCS, the following results were flagged 
“R” to indicate that they are rejected: 
 

• Benzoic acid in samples KRY125AQE001 and KRY122AQE001. 
 
No further qualifications were made because the groundwater samples had been 
previously qualified because of MS/MSD irregularities.  The laboratory noted that the 
tetraethyllead in the spiking solution had degraded in storage, so those results were 
considered estimated rather than rejected. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No other problems were observed in these analyses.  The laboratory flagged the results 
below the calibration range “J” to indicate that they are extrapolations from the 
calibration curve.  The values should be considered estimated as flagged by the 
laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems are  
inherent in the characteristics of the analytes, namely the irregular responses in the LCS 
sample involving SVOCs known as “poor responders”.  The nondetected results for 
benzoic acid were rejected because of the extremely low recoveries in the LCS analysis, 
as well as in the MS/MSD analyses.  Tetraethyllead yielded even lower recoveries, but 
the nondetected results were qualified as estimated because of the apparent degradation 
of calibration standards and spiking solutions.  All results except for benzoic acid may be 
used, as qualified, for the purposes stated in the workplan. 
 



4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample from another SDG (but from this site).  
Almost all recoveries and all RPDs were within QC limits.  The exception was methyl 
tert-butyl ether, which yielded recoveries of 63 and 71 percent, versus QC limits of 70 to 
130 percent.  Because of these low recoveries, the following results were flagged “UJ” to 
indicate that they are considered estimated: 
 

• Methyl tert-butyl ether in samples KRYKPT6GW001, KRYKPT12GW001, 
KRYRW9GW001, KRYRW9AGW001, KRY139BGW001, KRY139AGW001, 
KRY125BGW001, KRY125AGW001, KRY122AGW001, KRYGW5GW001, 
KRYKPT10GW001, KRYKPT14GW001, and KRYKPT15GW001. 

 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 



 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  The laboratory flagged the results below the 
calibration range “J” to indicate that they are extrapolations from the calibration curve.  
The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRYKPT6GW001.  Most results were 
within QC limits.  However, n-decane, the first aliphatic hydrocarbon in the spikes, 
yielded recoveries of 47 and 37 percent, versus QC limits of 40 to 140 percent.  All RPDs 
and all recoveries for the other 9 aliphatic hydrocarbons and all 14 aromatic 



hydrocarbons were within their QC limits.  Therefore, no qualifications were applied for 
these minor irregularities. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
Almost all of the samples contained no detectable concentrations of total EPH, so 
fractionation was not practical.  There were no problems with the EPH analyses.  Results 
may be used, as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis.   
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  



Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site and on 
sample KRYKPT6GW001.  All recoveries and the RPD from sample KRYKPT6GW001 
were within QC limits.  Some irregularities were exhibited in the results for the sample 
collected from another site, but no qualifications were warranted. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank results. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 



Blanks 
 
Method blanks were analyzed and required and contained trace concentrations of several 
analytes.  The accompanying samples were either not detected or contained much higher 
concentrations, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and RPDs were within their QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Overall Assessment of the SDB 
 
No major irregularities were observed in these analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 
 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060263 
 
Sample Numbers: KRY130BGW001, KRYGW1GW001, KRY108AGW001, 

KRYKPT1GW001, KRYKPT7GW001, 
KRYKPT8GW001, KRYKPT5GW001, 
KRYKPT16GW001, KRYKPT16GW701, and Trip Blank 

 
Matrix: Eight Ground Water Samples, One Field Duplicate Ground 

Water Sample, and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 6 September 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060263 
 

Analyses Sample ID Matrix Date 
Collected VOC SVOC VPH EPH PCP Metals Formaldehyde Chlorine Bromate

KRY130BGW001 Water 06/22/06 X X X X X     
KRYGW1GW001 Water 06/22/06 X X X X X     
KRY108AGW001 Water 06/22/06 X X X X X     
KRYKPT1GW001 Water 06/22/06 X X X X X X    
KRYKPT7GW001 Water 06/23/06 X X X X X  X X X 
KRYKPT8GW001 Water 06/23/06 X X X X X  X X X 
KRYKPT5GW001 Water 06/23/06 X X X X X     
KRYKPT16GW001 Water 06/23/06 X X X X X     
KRYKPT16GW701 Water 06/23/06 X X X X X     

Trip Blank Water 06/22/06 X         
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of Environmental Protection (DEP) 

VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 5471A for soil samples and EPA Methods 200.7, 

200.8, and 245.1 for water samples. 
Formaldehyde = Analyzed by a modification of National Institute of Occupational Safety and Health (NIOSH) Method 3500. 
Chlorine = Analyzed for residual chlorine by Standard Method 4500-Cl-B. 
Bromate  = Analyzed by EPA Method 300.1 by Underwriters’ Laboratories, Inc., of South Bend, Indiana, under subcontract. 
 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY130BGW001.  Almost all recoveries 
and all relative percent differences (RPD) were within QC limits.  The exception was 
acetone, which yielded recoveries of 131 and 130 percent, versus laboratory-specific QC 
limits of 62 to 130 percent.  Acetone was not detected in any of the samples, so no 
qualifications were applied for this minor exceedance. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
The field duplicate sample pair in this SDG (samples KRYKPT16GW001 and 
KRYKPT16GW701) yielded identical results. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no problems with the VOC analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 
 



4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS analyses were performed on samples KRYKPT8AGW001 and KRYKPT16GW701, 
while MS/MSD analyses for the SIM analytes were performed on sample 
KRYKPT5GW001.  All recoveries and RPDs for the SIM analytes were within QC 
limits. 
 
The MS analysis performed on sample KRYKPT8GW001 yielded recoveries of 24 
percent for benzoic acid, 69 percent for benzyl alcohol, 63 percent for bis(2-
ethylhexyl)adipate, and 1 percent for tetraethyllead, all versus generic QC limits of 70 to 
130 percent.  In addition, there was a 103 percent recovery for 2,4,5-trichlorophenol, 



versus laboratory-specific QC limits of 47 to 96 percent. Therefore, the following results 
were flagged “UJ” to indicate that they are considered estimated and may be biased low: 
 

• Benzyl alcohol, bis(2-ethylhexyl)adipate, and tetraethyllead in sample 
KRYKPT8GW001 

 
No qualifications were warranted for 2,4,5-trichlorophenol, because the recovery was 
biased high and this compound was not detected in the parent sample. 
 
The MS analysis performed on sample KRYKPT16GW701 yielded recoveries of 61 
percent for 1-methylnaphthalene, 65 percent for 2,3,4,5-tetrachlorophenol,  68 percent for 
2,3,5,6-tetrachlorophenol, 62 percent for 2,6-dimethylnaphthalene, 69 percent for 3,3’-
dichlorobenzidene, 63 percent for benzo(e)pyrene, 19 percent for benzoic acid, 49 
percent for benzyl alcohol, 65 percent for biphenyl, 38 percent for bis(2-
ethylhexyl)adipate, and 1 percent for tetraethyllead, all versus generic QC limits of 70 to 
130 percent.  In addition, hexachloroethane yielded a recovery of 41 percent, versus SAP-
specified QC limits of 43 to 76 percent.  Therefore, the following results were flagged 
“UJ” to indicate that they are considered estimated and may be biased low: 
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 2,6-
dimethylnaphthalene, 3,3’-dichlorobenzidene, benzo(e)pyrene, benzyl alcohol, 
biphenyl, bis(2-ethylhexyl)adipate, hexachloroethane, and tetraethyllead in 
sample KRYKPT16GW701. 

 
Because of the extremely low recovery from the MS/MSD samples, the following 
nondetected results were flagged “R” to indicate that they are considered rejected: 
 

• Benzoic acid in samples KRYKPT8GW001 and KRYKPT16GW701. 
 
The laboratory noted that the tetraethyllead in the spiking solution had degraded in 
storage, so the results in the above samples were qualified as estimated rather than 
rejected. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  Most recoveries were within QC limits.  
The exceptions were benzoic acid with 12 percent recovery, benzyl alcohol with 57 
percent recovery, and tetraethyllead with 1 percent recovery, all versus generic QC limits 
of 70 to 130 percent.  Because of these low recoveries, the following results were flagged 
“UJ” to indicate that they are considered estimated and may be biased low:   
 

• Benzyl alcohol and tetraethyllead in samples KRY130BGW001, 
KRYGW1GW001, KRY108AGW001, KRYKPT1GW001, KRYKPT7GW001, 
KRYKPT8GW001, KRYKPT5GW001, KRYKPT16GW001, and 
KRYKPT16GW701. 

 



Because of the extremely low recovery from the LCS, the following nondetected results 
were flagged “R” to indicate that they are considered rejected: 
 

• Benzoic acid in samples KRY130BGW001, KRYGW1GW001, 
KRY108AGW001, KRYKPT1GW001, KRYKPT7GW001, KRYKPT8GW001, 
KRYKPT5GW001, KRYKPT16GW001, and KRYKPT16GW701. 

 
Again, tetraethyllead results were qualified as estimated rather than rejected because the 
spiking standard has apparently undergone severe degradation due to internal 
interactions. 
 
Field Duplicate Samples 
 
The field duplicate sample pair in this SDG (samples KRYKPT16GW001 and 
KRYKPT16GW701) yielded identical results. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  Observed problems were 
inherent in the characteristics of the analytes, specifically the irregular responses in the 
LCS and MS/MSD samples involving SVOCs known as “poor responders” to the 
instrument.  Because of the extremely low recoveries in those QC analyses, all of the 
benzoic acid results were rejected.  Tetraethyllead yielded even lower recoveries, but the 
nondetected results were qualified as estimated because of the apparent degradation of 
calibration standards and spiking solutions.  All results except for benzoic acid may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 



Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another SDG.  All 
recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
The field duplicate sample pair in this SDG (samples KRYKPT16GW001 and 
KRYKPT16GW701) yielded identical results. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 



Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY130BGW001.  All recoveries and 
RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
The field duplicate sample pair in this SDG (samples KRYKPT16GW001 and 
KRYKPT16GW701) yielded identical results. 
 
Other Method-Specific QC Measures 
 
All samples had total EPH concentrations were so low that the fractionation into specific 
compounds and classes was not possible. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the EPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 



4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRYGW1GW001.  All recoveries and 
RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
The field duplicate sample pair in this SDG (samples KRYKPT16GW001 and 
KRYKPT16GW701) yielded identical results. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory.  No irregularities were observed. 



 
Overall Assessment of This SDG 
 
There were no serious problems with the pentachlorophenol analyses.  Results may be 
used, as reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank results. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
Method blanks were analyzed and required and contained trace concentrations of several 
analytes.  The accompanying samples were either not detected or contained much higher 
concentrations, s no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another SDG.  Almost all 
recoveries and all RPDs were within their QC limits.  However, silver recoveries were 85 
and 65 percent, versus SAP-specified QC limits of 75 to 125 percent and the RPD 
between those results was 27 percent, versus the SAP-specified QC limit of 20 percent.  
Therefore, the following result was flagged “UJ” to indicate that the sample reporting 
limit is considered estimated because of apparent matrix interference: 
 

• Silver in sample KRYKPT1GW001 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 



Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDB 
 
A few minor irregularities were  observed in these analyses.  The results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.7 Formaldehyde Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory validation of 
this simple colorimetric method except for calibration information. 
 
Holding Times 
 
There are no specific requirements for holding time.  The sample was analyzed within the 
VOC holding time of 14 days from collection to analysis. 
 
Calibration 
 
An initial calibration was performed at the start of the analytical run.  All results were 
within QC limits.   
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses are not required for this analysis.  No sample duplicate analysis was 
reported.  No qualifications are warranted for this data gap. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with and had a recovery were within QC limits. 
 



Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the formaldehyde analysis.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.8 Chlorine Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for the initial standardization of the iodine titrant. 
 
Holding Times 
 
There are no specific requirements for holding time, but the samples were analyzed less 
than 7 days after collection. 
 
Calibration 
 
The titrant was presumed to have been standardized as required. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analyte. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
A LCS was analyzed with and yielded an acceptable recovery. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 



Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the residual chlorine analysis.  The result may be used, as 
reported, for the purposes stated in the workplan. 
 

4.9 Bromate Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for the initial calibration data.  The data for this analysis had not been included in 
the EDD, so they were added manually. 
 
Holding Times 
 
The samples were analyzed within the holding time of 28 days for disinfection by-
products. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.   
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analyte. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
No MS/MSD analyses were reported.  No qualifications are warranted for this data gap. 
 
Laboratory Control Sample Recoveries 
 
A LCS was analyzed and yielded an acceptable recovery. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 



Other Method-Specific QC Measures 
 
No other irregularities were observed. 
. 
Overall Assessment of This SDG 
 
There were no problems with the bromate analyses.  The results may be used, as reported, 
for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060247 
 
Sample Numbers: KRYIW5GW001, KRYIW6GW001, KRYIW1GW001, 

KRYIW2GW001, KRY129BGW001, KRYIW4GW001, 
KRYIW7GW001, KRYIW8GW001, KRY113BGW001, 
KRY113AGW001, and One Trip Blank 

 
Matrix: Ten Groundwater Samples and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 5 September 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060247 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
ETA

LS 

KRYIW5GW001 Water 06/21/06 X X X X X  
KRYIW6GW001 Water 06/21/06 X X X X X  
KRYIW1GW001 Water 06/21/06 X X X X X  
KRYIW2GW001 Water 06/21/06 X X X X X  
KRY129BGW001 Water 06/21/06 X X X X X X 
KRYIW4GW001 Water 06/22/06 X X X X X  
KRYIW7GW001 Water 06/22/06 X X X X X  
KRYIW8GW001 Water 06/22/06 X X X X X  
KRY113BGW001 Water 06/22/06 X X X X X  
KRY113AGW001 Water 06/22/06 X X X X X  

Trip Blank Water 06/22/06 X      
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP 

EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA Methods 200.7, 200.8, and 245.1 for water 

samples. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 



* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 



4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  With two exceptions, the percent differences 
(%D) of the continuing calibrations from the initial calibrations were within QC limits.  
Those exceptions were acrolein in the continuing calibration performed on 3 July 2006 at 
0949, which yielded a recovery of 59 percent versus QC limits of 75 to 125 percent, and 
bromomethane in the continuing calibration performed on 3 July 2006 at 1207, which 
yielded a recovery of 64 percent, versus the same QC limits.  Therefore, the following 
results were flagged “UJ” to indicate that the sample quantitation limit is considered 
estimated: 
 

• Acrolein and bromomethane in samples KRY113BGW001 and 
KRY113AGW001. 

 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY129BGW001 and on a sample 
collected from another site.   All recoveries and relative percent differences (RPD) for the 
MS/MSD analyses on sample KRY129BGW001 were within QC limits.  There were a 



number of irregularities in the MS/MSD analyses on the sample collected from another 
site.  No qualifications are warranted for these minor problems in a sample collected from 
another site. 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.   
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8270C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  Almost all of the %Ds were within QC limits.  
The exception was chrysene in the SIM continuing calibration performed on 28 June 
2006 at 2211, which yielded a recovery of 122 percent versus QC limits of 80 to 120 
percent.  No chrysene was detected in the associated samples, so no qualifications were 
applied. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exceptions were 2-
fluorobiphenyl in samples KRYIW5GW001, KRYIW6GW001, and KRYIW1GW001, 
which yielded recoveries of 38 to 42 percent, versus SAP-specified QC limits of 43 to 
116 percent.  No qualifications are required when only one SVOC surrogate is outside of 
QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site and on 
sample KRY129BGW001 (for the SIM analytes).  The results for the sample collected 
from another site were similar to the LCS analyses, discussed below.  Therefore, no 
further qualifications were applied for the irregular results for a sample collected from 
another site.  The recoveries and RPDs for the SIM analytes were all within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  As observed in recent SDGs, quite a few 
recoveries were outside QC limits.   Specifically, a number of analytes had recoveries 
below their generic QC limits of 70 to 130 percent.  These included 1-methylnaphthalene 
with a recovery of 48 percent, 2,3,4,5-tetrachlorophenol with a recovery of 55 percent, 
2,3,4-trichlorophenol with a recovery of 55 percent, 2,3,5,6-tetrachlorophenol with a 
recovery of 41 percent, 2,6-dimethylnaphthalene with a recovery of 49 percent, 3,3’-
dichlorobenzidene with a recovery of 51 percent, benzo(e)pyrene with a recovery of 59 
percent, benzoic acid with a recovery of 5 percent, benzyl alcohol with a recovery of 34 
percent, biphenyl with a recovery of 50 percent, bis(2-ethylhexyl)adipate with a recovery 
of 51 percent, and tetraethyllead with a recovery of 0 percent.  In addition, 2-
chloronaphthalene yielded a recovery of 49 percent versus laboratory-specific QC limits 
of 52 to 89 percent and hexachlorobutadiene yielded a recovery of 37 percent versus 
laboratory-specific limits of 38 to 94 percent.  Because of these low recoveries, the 
following results were flagged “UJ” to indicate that their sample detection limits are 
considered estimated: 
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,4-trichlorophenol, 2,3,5,6-
tetrachlorophenol, 2,6-dimethylnaphthalene, 2-chloronaphthalene, 3,3’-
dichlorobenzidene, benzo(e)pyrene, benzyl alcohol, biphenyl, bis(2-



ethylhexyl)adipate, hexachlorobutadiene, and tetraethyl lead in samples 
KRYIW5GW001, KRYIW6GW001, KRYIW1GW001, KRYIW2GW001, 
KRY129BGW001, KRYIW4GW001, KRYIW7GW001, KRYIW8GW001, 
KRY113BGW001, and KRY113AGW001. 

 
Because of the extremely low recovery from the LCS, the following results were flagged 
“R” to indicate that they are rejected: 
 

• Benzoic acid in samples KRYIW5GW001, KRYIW6GW001, KRYIW1GW001, 
KRYIW2GW001, KRY129BGW001, KRYIW4GW001, KRYIW7GW001, 
KRYIW8GW001, KRY113BGW001, and KRY113AGW001. 

 
The laboratory noted that the tetraethyllead in the spiking solution had degraded in 
storage, so the results were considered estimated rather than rejected. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No other problems were observed in these analyses.  The laboratory flagged the results 
below the calibration range “J” to indicate that they are extrapolations from the 
calibration curve.  The values should be considered estimated as flagged by the 
laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems were 
inherent in the characteristics of the analytes, namely the irregular responses in the LCS 
sample involving SVOCs known as “poor responders”.  The nondetected results for 
benzoic acid were rejected because of the extremely low recoveries in the LCS analysis, 
as well as in the MS/MSD analyses performed on a sample from another site.  
Tetraethyllead yielded even lower recoveries, but the nondetected results were qualified 
as estimated because of the apparent degradation of calibration standards and spiking 
solutions.  All results except for benzoic acid may be used, as qualified, for the purposes 
stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 



Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another SDB.  All 
recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 



4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRYIW5GW001.  Most results were 
within QC limits.  However, n-decane, the first aliphatic hydrocarbon in the spikes, 
yielded recoveries of 40 and 37 percent, versus QC limits of 40 to 140 percent.  All RPDs 
and all recoveries for the other 9 aliphatic hydrocarbons and all 14 aromatic 
hydrocarbons were within their QC limits.  Therefore, no qualifications were applied for 
these minor irregularities. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 



Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
Almost all of the samples contained no detectable concentrations of total EPH, so 
fractionation was not practical.  There were no problems with the EPH analyses.  Results 
may be used, as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis.   
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site and on 
sample KRY129BGW001.  Recoveries could not be determined from the latter sample, 
because it contained a much higher concentration than the spike concentration.  All other 
recoveries and RPDs were within QC limits, so no qualifications are warranted for the 
data gap. 
 



Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank results. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
Method blanks were analyzed and required and contained trace concentrations of several 
analytes.  The accompanying samples were either nondetected or contained much higher 
concentrations than the spike, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY129BGW001 and a sample collected 
from another site.  Recoveries of silver from the analyses on sample KRY129BGW001  
were 85 and 65 percent, versus SAP-specified limits of 75 to 125 percent.  In addition, 
the RPD for silver was 27 percent, versus the SAP-specified limit of 20 percent.  



Therefore, the following result was flagged “UJ” to indicate that the sample quantitation 
limit is considered estimated: 
 

• Silver in sample KRY129BGW001 
 
All other recoveries and RPDs were within their QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
There were no field duplicate samples in this SDG. 
 
Overall Assessment of the SDB 
 
No major irregularities were observed in these analyses.  The results may be used, as 
qualified, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060219 
 
Sample Numbers: KRY121AGW001, KRY121AGW701, KRY130AGW001, 

KRY123AGW001, KRY127AGW001, KRY126AGW001, 
and One Trip Blank 

 
Matrix: Five Groundwater Samples, One Field Duplicate 

Groundwater Sample, and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 30 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060219 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
ETA

LS 

KRY121AGW001 Water 06/20/06 X X X X X X 
KRY121AGW701 Water 06/20/06 X X X X X X 
KRY130AGW001 Water 06/20/06 X X X X X  
KRY123AGW001 Water 06/21/06 X X X X X X 
KRY127AGW001 Water 06/21/06 X X X X X X 
KRY126AGW001 Water 06/21/06 X X X X X X 

Trip Blank Water 06/21/06 X      
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP 

EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA Methods 200.7, 200.8, and 245.1 for water 

samples. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 



Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 



Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  With one exception, the percent differences (%D) 
of the continuing calibrations from the initial calibrations were within QC limits.  That 
exception was naphthalene in the continuing calibration performed on 26 June 2006 at 
2113, which yielded a recovery of 8 percent versus QC limits of 75 to 125 percent.  The 
only samples analyzed after this standard were the trip blank and the MS/MSD samples.  
The latter had acceptable recoveries of naphthalene.  Therefore, the following result was 
flagged “UJ” to indicate that the sample quantitation limit is considered estimated: 
 

• Naphthalene in the Trip Blank sample. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY130AGW001.   All recoveries and 
relative percent differences (RPD) for the MS/MSD analyses were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There was good agreement between samples of the field duplicate pair (samples 
KRY121AGW001 and KRY121AGW701) in this SDG. 
 



Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8270C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exceptions were 2-
fluorobiphenyl in the field duplicate pair, which yielded recoveries of 38 and 34 percent, 
respectively, versus SAP-specified QC limits of 43 to 116 percent.  No qualifications are 
required when only one SVOC surrogate is outside of QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 



 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site and a sample 
from another SDG (for the SIM analytes).  The results for the sample from another site 
were substantially like those for the LCS analyses, discussed below.  Therefore, no 
further qualifications were applied for the irregular results for a sample from elsewhere.  
The recoveries and RPDs for the SIM analytes were all within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  As observed in recent SDGs, quite a few 
recoveries were outside QC limits.   Specifically, a number of analytes had recoveries 
below their generic QC limits of 70 to 130 percent.  These included 1-methylnaphthalene 
with a recovery of 48 percent, 2,3,4,5-tetrachlorophenol with a recovery of 55 percent, 
2,3,4-trichlorophenol with a recovery of 55 percent, 2,3,5,6-tetrachlorophenol with a 
recovery of 41 percent, 2,6-dimethylnaphthalene with a recovery of 49 percent, 3,3’-
dichlorobenzidene with a recovery of 51 percent, benzo(e)pyrene with a recovery of 59 
percent, benzoic acid with a recovery of 5 percent, benzyl alcohol with a recovery of 34 
percent, biphenyl with a recovery of 50 percent, bis(2-ethylhexyl)adipate with a recovery 
of 51 percent, and tetraethyllead with a recovery of 0 percent.  In addition, 2-
chloronaphthalene yielded a recovery of 49 percent versus laboratory-specific QC limits 
of 52 to 89 percent and hexachlorobutadiene yielded a recovery of 37 percent versus 
laboratory-specific limits of 38 to 94 percent.  Because of these low recoveries, the 
following results were flagged “UJ” to indicate that their sample detection limits are 
estimated: 
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,4-trichlorophenol, 2,3,5,6-
tetrachlorophenol, 2,6-dimethylnaphthalene, 2-chloronaphthalene, 3,3’-
dichlorobenzidene, benzo(e)pyrene, benzyl alcohol, biphenyl, bis(2-
ethylhexyl)adipate, hexachlorobutadiene, and tetraethyllead in samples 
KRY121AGW001, KRY121AGW701, KRY130AGW001, KRY123AGW001, 
KRY127AGW001, and KRY126AGW001. 

 
Because of the extremely low recovery from the LCS, the following results were flagged 
“R” to indicate that they are rejected: 
 

• Benzoic acid in samples KRY121AGW001, KRY121AGW701, 
KRY130AGW001, KRY123AGW001, KRY127AGW001, and 
KRY126AGW001. 

 
The laboratory noted that the tetraethyllead in the spiking solution had degraded in 
storage, so the results were qualified as estimated rather than rejected. 
 



Field Duplicate Samples 
 
There was exact agreement between the field duplicate pair (samples KRY121AGW001 
and KRY121AGW701) in this SDG.  Both were free of detectable analytes. 
 
Other Method-Specific QC Measures 
 
No other problems were observed in the analysis of these relatively clean samples. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems were  
inherent in the characteristics of the analytes namely the irregular responses in the LCS 
sample involving SVOC known as “poor responders”.  The nondetected results for 
benzoic acid were rejected because of the extremely low recoveries in the LCS analysis.  
Tetraethyllead yielded even lower recoveries, but the nondetected results were qualified 
as estimated because of the apparent degradation of calibration standards and spiking 
solutions.  All results except for benzoic acid may be used, as qualified, for the purposes 
stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY130AGW001.  All recoveries and 
RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There was good agreement between the field duplicate pair (samples KRY121AGW001 
and KRY121AGW701) in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 



Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY130AGW001.  Most results were 
within QC limits.  However, n-decane, the first aliphatic hydrocarbon in the spikes, 
yielded recoveries of 29 and 30 percent and naphthalene, the first aromatic hydrocarbon 
in the spikes, yielded recoveries of 38 and 33 percent, both versus QC limits of 40 to 140 
percent.  All RPDs and all recoveries for the other 9 aliphatic hydrocarbons and 13 
aromatic hydrocarbons were within their QC limits.  Therefore, no qualifications were 
applied for these minor irregularities. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There was good agreement between the field duplicate pair (samples KRY121AGW001 
and KRY121AGW701) in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
Most of the samples contained no detectable concentrations of total EPH, so fractionation 
was not practical.  There were no problems with the EPH analyses.  Results may be used, 
as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis.   
 



Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample from another SDG and a sample 
collected from another site.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
There was good agreement between the field duplicate pair (samples KRY121AGW001 
and KRY121AGW701) in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation. 
 
Holding Times 
 



Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All calibration results were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained trace concentrations of several 
analytes.  The accompanying samples contained much higher concentrations or were not 
detected, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY121AGW001 and a sample collected 
from another site.  Recoveries of barium could not be determined because the sample 
contained a much high concentration of barium than the spike concentration.  No 
qualifications are warranted for this data gap.  All other recoveries and all RPDs were 
within their QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
There was good agreement between the field duplicate pair (samples KRY121AGW001 
and KRY121AGW701) in this SDG. 
 
Overall Assessment of the SDB 
 
No irregularities were observed in these analyses.  The results may be used, as qualified, 
for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060173 
 
Sample Numbers: KRY116BGW001, KRY101AGW001, KRY101BGW001, 

KRY103BGW001, KRY100AGW001, KRY110AGW001, 
KRY103AGW001, KRY106BGW001, KRY106AGW001, 
KRY105AGW001, KRY110BGW001, KRY107BGW001, 
KRY107AGW001, KRY111BGW001, KRY111AGW001, 
KRY111AQE001, KRY109AGW001, and Trip Blank 

 
Matrix: Sixteen Ground Water Samples, One Equipment Rinsate 

(Water) Sample, and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 30 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060173 
 

 
Analyses Sample ID Matrix Date 

Collected VOC SVOC VPH EPH PCP Metals Formaldehyde Chlorine Bromate

KRY116BGW001 Water 06/14/06 X X X X X     
KRY101AGW001 Water 06/14/06 X X X X X X X X X 
KRY101BGW001 Water 06/15/06 X X X X X  X X X 
KRY103BGW001 Water 06/15/06 X X X X X X    
KRY100AGW001 Water 06/15/06 X X X X X X    
KRY110AGW001 Water 06/15/06 X X X X X     
KRY103AGW001 Water 06/15/06 X X X X X X    
KRY106BGW001 Water 06/15/06 X X X X X     
KRY106AGW001 Water 06/15/06 X X X X X     
KRY105AGW001 Water 06/15/06 X X X X X     
KRY110BGW001 Water 06/16/06 X X X X X     
KRY107BGW001 Water 06/16/06 X X X X X X    
KRY107AGW001 Water 06/16/06 X X X X X X    
KRY111BGW001 Water 06/16/06 X X X X X X    
KRY111AGW001 Water 06/16/06 X X X X X X    
KRY111AQE001 Water 06/16/06 X X X X X X    
KRY109AGW001 Water 06/16/06 X X X X X     

Trip Blank Water 06/16/06 X         
 



TABLE 1 (continued) 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060173 

 
Notes: 
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of Environmental Protection 

(DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 5471A for soil samples and EPA Methods 200.7, 

200.8, and 245.1 for water samples. 
Formaldehyde = Analyzed by a modification of National Institute of Occupational Safety and Health (NIOSH) Method 3500. 
Chlorine = Analyzed for residual chlorine by Standard Method 4500-Cl-B. 
Bromate  = Analyzed by EPA Method 300.1 by Underwriters’ Laboratories, Inc., of South Bend, Indiana, under 

subcontract. 
 



 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits with one exception.  The 
continuing calibration performed on 26 June 2006 at 2119 yielded a recovery of only 8 
percent for naphthalene, versus QC limits of 75 to 125 percent.  The only samples 



 

analyzed after this standard were the trip blank and the MS/MSD samples.  The MS/MSD 
samples had acceptable recoveries for naphthalene, so the following result was flagged 
“UJ” to indicate that the sample quantitation limit is considered estimated: 
 

• Naphthalene in the trip blank sample 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank contained no analytes but the equipment rinsate contained a trace (less than 1 
microgram per liter) of the common laboratory contaminant methylene chloride.  No 
groundwater data were qualified on the basis of rinsate contamination. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another SDG.  All 
recoveries and relative percent differences (RPD) were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no problems with the VOC analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 



 

 
4.2 Semivolatile Organic Compound Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  Three samples (KRY105AGW001, 
KRY107BGW001, and KRY107AGW001) yielded recoveries of 2-fluorobiphenyl 
ranging from 40 percent to 42 percent, versus the SAP-specified QC limits of 43 to 116 
percent.  No qualifications are warranted for a single SVOC surrogate outside of QC 
limits.   
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY101AGW001 and a sample from 
another SDG (for the SIM analytes).  A number of recoveries were outside their QC 
limits.  These included 1-methylnaphthalene with recoveries of 52 and 64 percent, versus 
generic QC limits of 70 to 130 percent; 2,3,4,5-tetrachlorophenol with recoveries of 53 
and 52 percent, versus the same generic QC limits; 2,3,5,6-tetrachlorophenol yielded 



 

recoveries or 43 and 54 percent, versus the same generic QC limits; 2,6-
dimethylnaphthalene with recoveries of 66 and 73 percent, versus the same generic QC 
limits; 3,3’-dichlorobenzidene with recoveries of 57 and 70 percent, versus the same 
generic QC limits; benzo(e)pyrene with recoveries of 62 and 67 percent, versus the same 
generic QC limits; benzoic acid with recoveries of 11 and 17 percent, versus the same 
generic QC limits; benzyl alcohol with recoveries of 40 and 53 percent, versus the same 
generic QC limits; biphenyl with recoveries of 66 and 76 percent, versus the same 
generic QC limits; bis(2-ethylhexyl)adipate with recoveries of 57 and 59 percent versus 
the same generic QC limits of 70 to 130 percent; indeno(1,2,3-cd)pyrene with recoveries 
of 41 to 56 percent, versus laboratory-specific QC limits of 43 to 125 percent; 
tetraethyllead with recoveries of 1 and 1 percent, versus generic QC limits of 70 to 130 
percent; benzo(a)anthracene with recoveries of 49 and 56 percent, versus laboratory-
specific QC limits of 57 to 115 percent; benzo(b)fluoranthene with recoveries of 51 and 
52 percent, versus laboratory-specific QC limits of 54 to 120; and pyrene with recoveries 
of 52 and 59 percent, versus laboratory-specific QC limits of 56 to 116 percent.  As 
discussed below, there are similar low recoveries from the LCS, implying that this may 
be a laboratory problem rather than matrix interference from the sample.  Therefore, the 
following results were flagged “UJ” or “J”, as appropriate, to indicate that they are 
estimated and may be biased low: 
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 2,6-
dimethylnaphthalene, 3,3’-dichlorobenzidene, benzo(e)pyrene, benzyl alcohol, 
bis(2-ethylhexyl)adipate, tetraethyllead, benzo(a)anthracene, 
benzo(b)fluoranthene, and pyrene in samples KRY116BGW001, 
KRY101AGW001, KRY101BGW001, KRY103BGW001, KRY100AGW001, 
KRY110AGW001, KRY103AGW001, KRY106BGW001, KRY106AGW001, 
KRY105AGW001, KRY110BGW001, KRY107BGW001, KRY107AGW001, 
KRY111BGW001, KRY111AGW001, KRY111AQE001, and KRY109AGW001 

 
Because of the extremely low recovery from the MS/MSD samples, the following 
nondetected results were flagged “R” to indicate that they are rejected: 
 

• Benzoic acid in samples KRY116BGW001, KRY101AGW001, 
KRY101BGW001, KRY103BGW001, KRY100AGW001, KRY110AGW001, 
KRY103AGW001, KRY106BGW001, KRY106AGW001, KRY105AGW001, 
KRY110BGW001, KRY107BGW001, KRY107AGW001, KRY111BGW001, 
KRY111AGW001, KRY111AQE001, and KRY109AGW001 

 
Biphenyl and indeno(1,2,3-cd)pyrene results were not qualified because the average 
recoveries were within QC limits.  Tetraethyllead results were qualified as estimated 
rather than rejected because the spiking standard has apparently undergone severe 
degradation due to internal interactions. 
 



 

Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Many recoveries were within QC limits, 
but the exceptions are quite similar to the MS/MSD analyses.  Results outside of the 
generic QC limits of 70 to 130 percent were 1-methylnaphthalene with a 54 percent 
recovery, 2,3,4,5-tetrachlorophenol with a 51 percent recovery, 2,3,4-trichlorophenol 
with a 65 percent recovery, 2,3,5,6-tetrachlorophenol with a 44 percent recovery, 2,6-
dimethylnaphthalene with a 55 percent recovery, 3,3’-dichlorobenzidene with a 52 
percent recovery, benzo(e)pyrene with a 58 percent recovery, benzoic acid with a 9 
percent recovery, benzyl alcohol with a 41 percent recovery, biphenyl with a 58 percent 
recovery, bis(2-ethylhexyl)adipate with a 53 percent recovery, and tetraethyllead with a 1 
percent recovery.  In addition, benzo(b)fluoranthene yielded a 49 percent recovery versus 
laboratory-specific QC limits of 54 to 120 percent.  Because of these low recoveries, the 
following results were flagged “UJ” or “J”, as appropriate, to indicate that they are 
considered estimated and may be biased low:   
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,4-trichlorophenol, 2,3,5,6-
tetrachlorophenol, 2,6-dimethylnaphthalene, 3,3’-dichlorobenzidene, 
benzo(b)fluoranthene, benzo(e)pyrene, benzyl alcohol, biphenyl, bis(2-
ethylhexyl)adipate, and tetraethyllead in samples KRY116BGW001, 
KRY101AGW001, KRY101BGW001, KRY103BGW001, KRY100AGW001, 
KRY110AGW001, KRY103AGW001, KRY106BGW001, KRY106AGW001, 
KRY105AGW001, KRY110BGW001, KRY107BGW001, KRY107AGW001, 
KRY111BGW001, KRY111AGW001, KRY111AQE001, and KRY109AGW001 

 
Because of the extremely low recovery from the LCS, the following nondetected results 
were flagged “R” to indicate that they are considered rejected: 
 

• Benzoic acid in samples KRY116BGW001, KRY101AGW001, 
KRY101BGW001, KRY103BGW001, KRY100AGW001, KRY110AGW001, 
KRY103AGW001, KRY106BGW001, KRY106AGW001, KRY105AGW001, 
KRY110BGW001, KRY107BGW001, KRY107AGW001, KRY111BGW001, 
KRY111AGW001, KRY111AQE001, and KRY109AGW001 

 
Again, tetraethyllead results were qualified as estimated rather than rejected because the 
spiking standard had apparently undergone severe degradation. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory.   



 

 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  Observed problems were 
inherent in the characteristics of the analytes, specifically the irregular responses in the 
LCS and MS/MSD samples involving SVOCs known as “poor responders” to the 
instrument.  Because of the extremely low recoveries in the LCS and MS/MSD analyses, 
all of the nondetected benzoic acid results were rejected.  Tetraethyllead yielded even 
lower recoveries, but the nondetected results were qualified as estimated because of the 
apparent degradation of calibration standards and spiking solutions.  All other results may 
be used, as qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another SDG.  All 
recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  All recoveries were within QC limits. 



 

 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY101AGW001.  All recoveries and 
RPDs were within QC limits. 
 



 

Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curves.  The values should be considered 
estimated as flagged by the laboratory. 
 
All samples but one had total EPH concentrations that were so low that the fractionation 
into specific compounds and classes was impossible. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the EPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 



 

Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY101AGW001.  The recoveries were 
only 8 and 9 percent, respectively, versus SAP-specified QC limits of 9 to 103 percent for 
aqueous samples.  Therefore, the following nondetected result was flagged “UJ” to 
indicate that it is considered estimated and may be biased low: 
 

• Pentachlorophenol in sample KRY101AGW001 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory.  No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the pentachlorophenol analyses.  Results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank results. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 



 

Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
Matrix blanks were analyzed and required and contained trace concentrations of several 
analytes.  The accompanying samples contained either none at all or much high 
concentrations, so no qualifications were applied. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY101AGW001.  Recoveries of barium 
and manganese could not be determined because the sample contained much more of 
these metals than the spike.  No qualifications are warranted for these data gaps.  Almost 
all recoveries and all RPDs were within their QC limits.  However, silver recoveries were 
54 and 83 percent, versus QC limits of 75 to 125 percent.  Therefore, the following 
results were flagged “UJ” to indicate that the sample reporting limits are considered 
estimated: 
 

• Silver in samples KRY101AGW001, KRY103BGW001, KRY100AGW001, 
KRY103AGW001, KRY107BGW001, KRY107AGW001, KRY111BGW001, 
KRY111AGW001, and KRY111AQE001 

 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses.  The results may be used as 
qualified for the purposes stated in the workplan. 
 
 



 

4.7 Formaldehyde Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory validation of 
this simple colorimetric method except for calibration information. 
 
Holding Times 
 
There are no specific requirements for holding time.  The samples were analyzed within 
the VOC holding time of 14 days from collection to analysis. 
 
Calibration 
 
An initial calibration was performed at the start of the analytical run.  All results were 
within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses are not required for this analysis.  No sample duplicate analysis was 
reported.  No qualifications are warranted for this data gap. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed and the recovery was within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the formaldehyde analysis.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 



 

4.8 Chlorine Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for the initial standardization of the iodine titrant. 
 
Holding Times 
 
There are no specific requirements for holding time, but the samples were analyzed less 
than 7 days after collection. 
 
Calibration 
 
The titrant was presumed to have been standardized as required.  No qualifications were 
required for this data gap. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable chlorine. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
A LCS was analyzed and yielded an acceptable recovery. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the residual chlorine analysis.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 



 

4.9 Bromate Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for the initial calibration data.  The data for this analysis were included in the 
EDD, so the results were added manually. 
 
Holding Times 
 
The samples were analyzed within the holding time of 28 days for disinfection by-
products. 
 
Calibration 
 
Continuing calibrations were performed as required and were within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable bromate. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY101BGW001.  All recoveries and the 
RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
A LCS was analyzed and yielded an acceptable recovery. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
In sample KRY101AGW001 recovery of the surrogate dichloroacetate was 86 percent, 
versus QC limits of 90 to 115 percent.  Therefore, the following result was flagged “UJ” 
to indicate that the sample quantitation limit is considered estimated and may be biased 
low: 
 

• Bromate in sample KRY101AGW001. 
. 



 

Overall Assessment of This SDG 
 
There were no serious problems with the bromate analyses.  The results may be used, as 
qualified, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060145 
 
Sample Numbers: KRY104AGW001, KRY112BGW001, KRY112AGW001, 

KRY116AGW001, and Two Trip Blanks 
 
Matrix: Four Groundwater Samples and Three Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 29 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060145 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

KRY104AGW001 Water 06/14/06 X X X X X 
KRY112BGW001 Water 06/14/06 X X X X X 
KRY112AGW001 Water 06/14/06 X X X X X 
KRY116AGW001 Water 06/14/06 X X X X X 

Trip Blank Water 06/14/06 X     
Trip Blank Water 06/14/06 X     

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP 

EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 



 
3.0 GLOSSARY OF DATA QUALIFIERS 

 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  With one exception, the percent differences (%D) 
of the continuing calibrations from the initial calibrations were within QC limits.  The 
exception was acrolein in the continuing calibration performed on 21 June 2006 at 1216, 
which yielded a recovery of 62 percent versus QC limits of 70 to 130 percent.  Therefore, 



the following results were flagged “UJ” to indicate that the sample quantitation limits are 
estimated: 
 

• Acrolein in samples KRY104AGW001, KRY112BGW001, KRY112AGW001, 
KRY116AGW001, and two trip blanks. 

 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY102BGW001 from SDG H06060128.   
Most recoveries and all relative percent differences (RPD) for the MS/MSD analyses 
were within QC limits.  The exceptions were styrene, with recoveries of 54 and 44 
percent versus laboratory-specific QC limits of 76 to 132 percent; 1,2,4-
trimethylbenzene, with recoveries of 65 and 66 percent versus laboratory-specific QC 
limits of 71 to 128 percent; and 1,3,5-trimethylbenzene, with recoveries of 66 and 57 
percent versus laboratory-specific QC limits of 68 to 135 percent.  Therefore, the 
following results were flagged “UJ” to indicate that the sample quantitation limits are 
estimated:   
 

• Styrene, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene in samples 
KRY104AGW001, KRY112BGW001, KRY112AGW001, KRY116AGW001, 
and two trip blanks. 

 
Because all samples appeared to be very similar and these results are similar to those for 
the continuing calibration, these qualifications were applied to all field samples, rather 
than just to the one sample used for the MS/MDS analyses. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 



 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8270C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  Almost all of the %Ds of the continuing 
calibrations from the initial calibrations were within QC limits.  The exception was 
tetraethyllead in the standard analyzed on 20 June 2006 at 1616, which yielded a 
recovery of 63 percent versus laboratory-specific QC limits of 70 to 130 percent.  The 
laboratory stated that tetraethyllead was degrading as a result of interactions with other 
compounds in the standards.  The following results were flagged “UJ” to indicate that the 
sample quantitation limits are considered estimated: 
 

• Tetraethyllead in samples KRY104AGW001, KRY112BGW001, 
KRY112AGW001, and KRY116AGW001. 

 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 



 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY102BGW001 and sample 
KRY115AGW001 (for the SIM analytes), both from SDG H06060128.  There were a 
number of recoveries outside of QC limits.  Specifically,  2,3,4,5-tetrachlorophenol 
yielded recoveries of 53 and 50 percent, 2,3,5,6-tetrachlorophenol yielded recoveries of 
48 and 47 percent, 2,6-dimethylnaphthalene yielded recoveries of 65 and 65 percent, 
3,3’-dichlorobenzidine yielded recoveries of 63 and 61 percent, benzo(e)pyrene yielded 
recoveries of 59 and 55 percent, benzoic acid yielded recoveries of 11 and 11 percent, 
benzyl alcohol yielded recoveries of 41 and 39 percent, biphenyl yielded recoveries of 61 
and 62 percent, bis(2-ethylhexyl)adipate yielded recoveries of 38 and 42 percent, and 
tetraethyllead yielded recoveries of 1 and 1 percent, all versus generic QC limits of 70 to 
130 percent.  Because of these low recoveries and the similar results from the LCS 
(discussed below), the following results were flagged “UJ” to indicate that the sample 
quantitation limits are considered estimated: 
 

• 2,3,4,5-Tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 2,6-dimethylnaphthalene, 
3,3’-dichlorobenzidene, benzo(e)pyrene, benzyl alcohol, biphenyl, bis(2-
ethylhexyl)adipate, and tetraethyllead in samples KRY104AGW001, 
KRY112BGW001, KRY112AGW001, and KRY116AGW001 

 
Because of the extremely low recoveries from the spiked samples, the following results 
were flagged “R” to indicate that they are rejected: 
 

• Benzoic acid in samples KRY104AGW001, KRY112BGW001, 
KRY112AGW001, and KRY116AGW001 

 
The tetraethyllead results were not rejected because of the apparent degradation of the 
spiking standard. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the LCS analyzed on 20 June 2006 at 1821 yielded recoveries of 58 percent for 
1-methylnaphthalene, 49 percent for 2,3,4,5-tetrachlorophenol, 49 percent for 2,3,5,6-
tetrachlorophenol, 58 percent for 2,6-dimethlynaphthalene, 54 percent for 2,6-
dinitrotoluene, 63 percent for 3,3’-dichlorobenzidene, 65 percent for benzo(e)pyrene, 8 
percent for benzoic acid, 37 percent for benzyl alcohol, 64 percent for biphenyl, 65 
percent for bis(2-ethylhexyl)adipate, and only 1 percent for tetraethyllead, all versus 
generic QC limits of 70 to 130 percent.  The following non-detected results were flagged 
“UJ” to indicate that they are considered estimated: 



 
• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 2,6-

dimethylnaphthalene, 2,6-dinitrotoluene, 63 percent 3,3’-dichlorobenzidene, 
benzo(e)pyrene, benzyl alcohol, biphenyl, bis(2-ethylhexyl)adipate, and 
tetraethyllead in samples KRY104AGW001, KRY112BGW001, 
KRY112AGW001, and KRY116AGW001. 

 
Because of the extremely low recovery, the following results were flagged “R” to 
indicate that they are considered rejected: 
 

• Benzoic acid in samples KRY104AGW001, KRY112BGW001, 
KRY112AGW001, and KRY116AGW001. 

 
The laboratory noted that the tetraethyllead in the spiking solution had degraded in 
storage, so the results were merely estimated rather than rejected. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No other problems were observed. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS sample involving SVOC known as “poor responders”) or because of the sample 
matrix, especially the high extractable organic content of some samples.  The nondetected 
results for benzoic acid were rejected because of the extremely low recoveries in the LCS 
and MS/MSD analyses.  Tetraethyllead yielded even lower recoveries, but the 
nondetected results were qualified as estimated because of degradation of calibration 
standards and spiking solutions.  All results except for benzoic acid may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 



Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY102BGW001 from SDG H06060128.  
All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 



 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY104AGW001.  All results were 
within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
All of the samples contained no detectable concentrations of total EPH, so fractionation 
was not practical.  There were no problems with the EPH analyses.  Results may be used, 
as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 



Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis.   
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analyte. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060128 
 
Sample Numbers: KRY102BGW001, KRY115BGW001, KRY102AGW001, 

KRY102AGW701, KRY115AGW001, and Three Trip 
Blanks 

 
Matrix: Four Groundwater Samples, One Field Duplicate 

Groundwater Sample, and Three Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 29 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060128 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

KRY102BGW001 Water 06/13/06 X X X X X 
KRY115BGW001 Water 06/13/06 X X X X X 
KRY102AGW001 Water 06/13/06 X X X X X 
KRY102AGW701 Water 06/13/06 X X X X X 
KRY115AGW001 Water 06/13/06 X X X X X 

Trip Blank Water 06/13/06 X     
Trip Blank Water 06/13/06 X     
Trip Blank Water 06/13/06 X     

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts 

DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 



Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 



 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  With one exception, the percent differences (%D) 
of the continuing calibrations from the initial calibrations were within QC limits.  The 
exception was acrolein in the continuing calibration performed on 21 June 2006 at 1216, 
which yielded a recovery of 62 percent versus QC limits of 70 to 130 percent.  Therefore, 
the following results were flagged “UJ” to indicate that the sample quantitation limits are 
considered estimated: 
 

• Acrolein in samples KRY102BGW001, KRY115BGW001, KRY102AGW001, 
KRY102AGW701, KRY115AGW001, and three trip blanks. 

 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY102BGW001.   Most recoveries and 
all relative percent differences (RPD) for the MS/MSD analyses were within QC limits.  
The exceptions were styrene, with recoveries of 54 and 44 percent versus laboratory-
specific QC limits of 76 to 132 percent; 1,2,4-trimethylbenzene, with recoveries of 65 
and 66 percent versus laboratory-specific QC limits of 71 to 128 percent; and 1,3,5-
trimethylbenzene, with recoveries of 66 and 57 percent versus laboratory-specific QC 
limits of 68 to 135 percent.  Therefore, the following results were flagged “UJ” to 
indicate that the sample quantitation limits are estimated:   
 

• Styrene, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene in samples 
KRY102BGW001, KRY115BGW001, KRY102AGW001, KRY102AGW701, 
KRY115AGW001, and three trip blanks. 

 



Because all samples appeared to be very similar and these recoveries are similar to those 
for the continuing calibration, qualifications were applied to all field samples, rather than 
the usual one sample used for the MS/MDS analyses. 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
The results for the field duplicate pair (samples KRY102AGW001 and 
KRY102AGW701) were nondetected for all target analytes. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  Almost all of the %Ds of the continuing 
calibrations from the initial calibrations were within QC limits.  The exception was 
tetraethyllead in the standard analyzed on 20 June 2006 at 1616, which yielded a 
recovery of 63 percent versus laboratory-specific QC limits of 70 to 130 percent.  The 
laboratory stated that tetraethyllead was degrading because of interactions with other 



compounds in the standards.  The following results were flagged “UJ” to indicate that the 
sample quantitation limits are considered estimated: 
 

• Tetraethyllead in samples KRY102BGW001, KRY115BGW001, 
KRY102AGW001, KRY102AGW701, and KRY115AGW001. 

 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY102BGW001 and sample 
KRY115AGW001(for the SIM analytes).  A number of recoveries were outside of QC 
limits.  Specifically,  2,3,4,5-tetrachlorophenol yielded recoveries of 53 and 50 percent, 
2,3,5,6-tetrachlorophenol yielded recoveries of 48 and 47 percent, 2,6-
dimethylnaphthalene yielded recoveries of 65 and 65 percent, 3,3’-dichlorobenzidine 
yielded recoveries of 63 and 61 percent, benzo(e)pyrene yielded recoveries of 59 and 55 
percent, benzoic acid yielded recoveries of 11 and 11 percent, benzyl alcohol yielded 
recoveries of 41 and 39 percent, biphenyl yielded recoveries of 61 and 62 percent, bis(2-
ethylhexyl)adipate yielded recoveries of 38 and 42 percent, and tetraethyllead yielded 
recoveries of 1 and 1 percent, all versus generic QC limits of 70 to 130 percent.  Because 
of these low recoveries and the similar results from the LCS (discussed below), the 
following results were flagged “UJ” to indicate that the sample quantitation limits are 
estimated: 
 

• 2,3,4,5-Tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 2,6-dimethylnaphthalene, 
3,3’-dichlorobenzidene, benzo(e)pyrene, benzyl alcohol, biphenyl, bis(2-
ethylhexyl)adipate, and tetraethyllead in samples KRY102BGW001, 
KRY115BGW001, KRY102AGW001, KRY102AGW701, and 
KRY115AGW001 

 
Because of the extremely low recoveries from the spiked samples, the following 
nondetected results were flagged “R” to indicate that they are considered rejected: 
 

• Benzoic acid in samples KRY102BGW001, KRY115BGW001, 
KRY102AGW001, KRY102AGW701, and KRY115AGW001 



 
The tetraethyllead results were not rejected because of the apparent degradation of the 
spiking standard.  Because all samples appeared to be very similar, qualifications were 
applied to all field samples, rather than the usual one sample used for the MS/MDS 
analyses.   
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the LCS analyzed on 20 June 2006 at 1821 yielded recoveries of 58 percent for 
1-methylnaphthalene, 49 percent for 2,3,4,5-tetrachlorophenol, 49 percent for 2,3,5,6-
tetrachlorophenol, 58 percent for 2,6-dimethlynaphthalene, 54 percent for 2,6-
dinitrotoluene, 63 percent for 3,3’-dichlorobenzidene, 65 percent for benzo(e)pyrene, 8 
percent for benzoic acid, 37 percent for benzyl alcohol, 64 percent for biphenyl, 65 
percent for bis(2-ethylhexyl)adipate, and only 1 percent for tetraethyllead, all versus 
generic QC limits of 70 to 130 percent.  The following non-detected results were flagged 
“UJ” to indicate that they are estimated: 
 

• 1-Methylnaphthalene, 2,3,4,5-tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 2,6-
dimethylnaphthalene, 2,6-dinitrotoluene, 3,3’-dichlorobenzidene, benzo(e)pyrene, 
benzyl alcohol, biphenyl, bis(2-ethylhexyl)adipate, and tetraethyllead in samples 
KRY102BGW001, KRY115BGW001, KRY102AGW001, KRY102AGW701, 
and KRY115AGW001 

 
Because of the extremely low recovery, the following nondetected results were flagged 
“R” to indicate that they are considered rejected: 
 

• Benzoic acid in samples KRY012AGW001, KRY115BGW001, 
KRY102AGW001, KRY102AGW701, KRY115AGW001. 

 
The laboratory noted that the tetraethyllead in the spiking solution had degraded in 
storage, so the results were qualified as estimated rather than rejected. 
 
Field Duplicate Samples 
 
The results for the field duplicate pair (samples KRY102AGW001 and 
KRY102AGW701) were nondetected for all target analytes. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 



LCS sample involving SVOC known as “poor responders”) or because of the sample 
matrix, especially the high extractable organic content of some samples.  The nondetected 
results for benzoic acid were rejected because of the extremely low recoveries in the LCS 
and MS/MSD analyses.  Tetraethyllead yielded even lower recoveries, but the 
nondetected results were qualified as estimated because of degradation of calibration 
standards and spiking solutions.  All other results may be used, as qualified, for the 
purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY102BGW001.  All recoveries and 
RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 



Field Duplicate Samples 
 
The results for the field duplicate pair (samples KRY102AGW001 and 
KRY102AGW701) were nondetected for all analytes. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Continuing calibrations were performed at the required frequencies and concentrations.  
The %D were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY102BGW001.  All results were 
within QC limits. 
 



Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
The results for the field duplicate pair (samples KRY102AGW001 and 
KRY102AGW701) were nondetected for all analytes. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
All of the samples contained no detectable concentrations of total EPH, so fractionation 
was not practical.  There were no problems with the EPH analyses.  Results may be used, 
as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days from collection to extraction 
and 40 days from extraction to analysis.   
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
The results for the field duplicate pair (samples KRY102AGW001 and 
KRY102AGW701) were nondetected for the target analyte. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060064 
 
Sample Numbers: KRY672SB001, KRY672SB002, KRY672SB003, and One 

Trip Blank 
 
Matrix: Three Soil Samples and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 28 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060064 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

KRY672SB001 Soil 06/02/06 X X X X X 
KRY672SB002 Soil 06/02/06 X X X X X 
KRY672SB003 Soil 06/02/06 X X X X X 

Trip Blank Water 06/02/06 X     
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department 

of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH 

Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed, if used in the analytical method, are evaluated for a full data review.  
Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 



 
3.0 GLOSSARY OF DATA QUALIFIERS 

 
The following data qualifiers were used in this data validation report. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N  = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY672SB001.   All recoveries and 
relative percent differences (RPD) for the MS/MSD analyses were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the VOC analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 



Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on a sample collected from another site.  Major 
irregularities were exhibited in the MS/MSD results, but no qualifications were required 
based on a sample collected from another site.  
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the soil LCS analyzed on 19 June 2006 at 0807 yielded recoveries of 66 
percent for 3,3’-dichlorobenzidene and only 3 percent for tetraethyllead, both versus 
generic QC limits of 70 to 130 percent.  No qualifications are warranted for the minor 
irregularity in the recovery of 3,3’-dichlorobenzidene, which is known to be a poor 
responder on the analytical instrument.  However, the following nondetected results were 
flagged “UJ” to indicate that they are considered estimated: 
 

• Tetraethyllead in samples KRY672SB001, KRY672SB002 and 
KRY672SB003. 

 
The laboratory noted that the tetraethyllead in the spiking solution had degraded in 
storage, so the nondetected results were qualified as estimated rather than rejected. 



 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
Sample KRY672SB003 was analyzed at a 2-fold dilution because of the high 
concentration of extractable organic compounds in it.  Reporting limits were raised 
accordingly.  No qualifications are warranted for this irregularity, but note the resulting 
elevated sample reporting limits. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS sample involving a SVOC known as a “poor responder”) or because of the sample 
matrix, especially the high extractable organic content of one sample.  The results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY672SB001.  All recoveries and RPDs 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 



Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  The results 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged one result below the 
calibration range “J” to indicate that it is an extrapolation from the calibration curve.  The 
value should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
Two of the three samples contained such low concentrations of total EPH that 
fractionation was not practical.  There were no problems with the EPH analyses.  Results 
may be used, as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis.   
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 



were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06060029 
 
Sample Numbers: KRY127ASS001, KRY127ASB001, KRY127ASB002, 

KRY515SS001, KRY483SS001, KRY483SS002, 
KRY483SS003, KRY558QE001, KRY118ASS001, 
KRY670SB001, KRY670SB002, KRY669SB001, 
KRY667SB001, KRY667SB002, and KRY604SB001 

 
Matrix: Fourteen Soil Samples and One Rinsate (Water) Sample 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 25 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06060029 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

SPLP 
V

O
C

 

SPLP 
SV

O
C

 

SPLP 
M

etals 

SPLP 
pH

 

KRY127ASS001 Soil 05/31/06 X X X X X X     
KRY127ASB001 Soil 05/31/06 X X X X X X     
KRY127ASB002 Soil 05/31/06 X X X X X X     
KRY515SS001 Soil 05/31/06 X X X X X      
KRY483SS001 Soil 05/31/06 X X X X X      
KRY483SS002 Soil 05/31/06   X        
KRY483SS003 Soil 05/31/06   X        
KRY558QE001 Water 05/31/06 X X X X X X     
KRY118ASS001 Soil 06/01/06 X X X X X X     
KRY670SB001 Soil 06/01/06 X X X X X X     
KRY670SB002 Soil 06/01/06 X X X X X X     
KRY669SB001 Soil 06/01/06       X X X X 
KRY667SB001 Soil 06/01/06 X X X X X      
KRY667SB002 Soil 06/01/06 X X X X X      
KRY604SB001 Soil 06/02/06 X X X X X      

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of 

Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH 

Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A for soil 

samples and EPA Methods 200.7, 200.8, and 245.1 for water samples. 
SPLP VOC = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 

followed by analysis of the extract by EPA SW-846 Method 8260B. 
SPLP SVOC = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 

followed by analysis of the extract by EPA SW-846 Method 8270C. 
SPLP Metals = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 

followed by analysis of the extract by EPA SW-846 Methods 6010B and 7470A. 
SPLP pH = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 

followed by analysis of the extract by EPA SW-846 Method 99045C. 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data review.  
Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied during data 
validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed sample 

quantitation limit. 
 
J = The analyte was detected, but the concentration is considered estimated for 

quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is considered 

estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  Resampling 

and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis except for 
initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated above, 
the initial calibration data was not included in the data package.  No qualifications were applied 
because of this data gap.  The percent differences (%D) of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The equipment 
rinsate also contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied because of 
this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY483SS001 and KRY558QE001.  Almost all 
recoveries and relative percent differences (RPD) for the MS/MSD analyses were within QC 
limits.  The exception was in the aqueous MS/MSD analyses, which yielded an RPD of 28 
percent for bromomethane and 22 percent for chloromethane.  Neither compound was detected in 
the equipment rinsate sample, so no qualifications were applied for these minor exceedances of a 
generic QC limit. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged results below the calibration range 
“J” to indicate that these results are extrapolations from the calibration curve.  The values should 
be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 



4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis except for 
initial calibration and internal standard data.  Note that certain polynuclear aromatic 
hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) variant of EPA 
SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated above, 
the initial calibration data was not included in the data package.  No qualifications were applied 
because of this data gap.  The %Ds of the continuing calibrations from the initial calibrations 
were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied because 
of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed samples KRY483SS001, KRY558QE001, and  
KRY670SB001 (for the SIM analytes).  All results from the aqueous and SIM MS/MSD 
analyses were within QC limits. 
 
In the MS/MSD analyses performed on sample KRY483SS001, recoveries for 2,3,5,6-
tetrachlorophenol were 68 and 81 percent, those of 2,3,4-trichlorophenol were 123 and 144 
percent, those of benzoic acid were 31 and 33 percent, and those of tetraethyllead were 3 and 4 
percent, all versus generic QC limits of 70 to 130 percent.  Therefore, the following results were 
flagged “UJ” to indicate that the sample quantitation limits are estimated because of apparent 
matrix interference: 



 
• Benzoic acid and tetraethyllead in sample KRY483SS001. 

 
No qualifications were applied to the chlorinated phenols because neither was detected in the 
associated samples and the average recoveries were either within or above the QC limits.  The 
laboratory narrative noted that tetraethyllead in the spiking solution had degraded, so the 
nondetected results for that compound were considered estimated, rather than rejected. 
 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the soil LCS analyzed on 10 June 2006 at 1546 yielded low recoveries for 3,3’-
dichlorobenzidine (66 percent versus generic QC limits of 70 to 130 percent) and tetraethyl lead 
(3 percent, versus generic QC limits of 70 to 130 percent).  Neither of these SVOCs was detected 
in the associated soil samples, so the following associated results were flagged “UJ” to indicate 
that the quantitation limits are considered estimated: 
 

• Tetraethyllead in samples KRY127ASS001, KRY127ASB001, KRY127ASB002, 
KRY515SS001, KRY483SS001, KRY118ASS001, and KRY670SB001 

 
No qualifications were applied for the slightly low recovery for 3,3’-dichlorobenzidene, because 
the generic QC limits may be inappropriate.  The laboratory narrative noted that tetraethyllead in 
the spiking solution had degraded, so the nondetected results for that compound were considered 
estimated, rather than rejected.  
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these results are 
extrapolations from the calibration curve.  The values should be considered estimated as flagged 
by the laboratory. 
 
In addition, two samples contained such high concentrations of extractable organic compounds 
that the laboratory analyzed them at 5-fold dilutions.  No qualifications are warranted for this 
irregularity, but note the resulting elevated sample reporting limits. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  Observed problems were either 
inherent in the characteristics of the analytes (such as the irregular responses in the LCS and 
MS/MSD samples involving SVOC known as “poor responders” to the instrument) or because of 



the sample matrix, especially the high extractable organic content of some samples.  Results may 
be used, as qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis except for 
initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were performed at 
the required frequencies and concentrations.  The %Ds of the continuing calibrations were within 
QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY483SS001.  All recoveries and RPDs were 
within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 



Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration range “J” 
to indicate that these results are extrapolations from the calibration curve.  The values should be 
considered estimated as flagged by the laboratory.  
 
Overall Assessment of This SDG 
 
There were no significant problems with the VPH analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis except for 
initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction and 40 
days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were performed at 
the required frequencies and concentrations.  The %Ds of the continuing calibrations were within 
QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on KRY483SS001.  All results were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 



Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were noted. 
 
Overall Assessment of This SDG 
 
Most samples contained such low concentrations of total EPH that fractionation was not 
practical.  There were no major problems with the EPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis except for 
initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated above, 
the initial calibration data was not included in the data package.  No qualifications were applied 
because of this data gap.  The %Ds of the continuing calibrations from the initial calibrations 
were within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY558QE001 and a soil sample collected from 
another site.  All recoveries and RPDs were within QC limits. 
 



Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration range “J” 
to indicate that these results are extrapolations from the calibration curve.  The values should be 
considered estimated as flagged by the laboratory.   
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation except for 
initial calibration, some continuing calibration verification, and all continuing calibration blank 
data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for all 
other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The method blanks contained traces of some analytes, but the sample was either nondetected or 
sample results were much higher than the blank contamination, so no qualifications are 
warranted. 
  



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required, although some of the samples used were 
collected from other sites.  All aqueous MS/MSD results, performed on sample KRY558QE001, 
were within QC limits. 
 
In the soil MS/MSD analyses performed on sample KRY127ASS001, recoveries of aluminum 
and iron could not be determined because the sample contained much higher concentrations of 
these metals than the spike concentrations.  No qualifications are warranted for these data gaps.  
Antimony recoveries were 30 and 31 percent (a re-analysis yielded recoveries of 39 and 41 
percent), barium recoveries were 186 and 117 percent, lead recoveries were 106 and 152 percent, 
selenium recoveries were 66 and 69 percent, and tin recoveries were 72 and 81 percent, all 
versus SAP-specified QC limits of 75 to 125 percent.  The following results were flagged “J” or 
“UJ”, as appropriate, to indicate that they are estimated because of apparent matrix interference, 
irregular distributions of the metal within the sample, or both: 
 

• Antimony, barium lead, and selenium in samples KRY127ASS001, KRY127ASB001, 
KRY118ASS001, and KRY670SB001 

 
Lead results were not qualified in samples KRY127ASB002 and KRY670SB002, because 
MS/MSD recoveries were biased high and lead was not detected in these samples.  No 
qualifications were applied for tin because the average recovery was within QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of this data 
gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses, mostly involving the usual poor 
responders, such as antimony and selenium.  The results for metals in soil may be used, as 
qualified, for the purposes stated in the workplan. 
 
 



4.7 Synthetic Precipitation Leaching Procedure Volatile Organic Compound 
Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis except for 
initial calibration and internal standard data. 
 
Holding Times 
 
Samples were within the holding times of 14 days from collection to SPLP extraction and 14 
days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated above, 
the initial calibration data was not included in the data package.  No qualifications were applied 
because of this data gap.  The %Ds of the continuing calibrations from the initial calibrations 
were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied because 
of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
SPLP MS/MSD analyses were performed on sample KRY669SB001 and all recoveries and 
RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 



Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the SPLP VOC analyses.  Results may be used, as reported, for the 
purposes stated in the workplan. 
 
 

4.8 Synthetic Precipitation Leaching Procedure Semivolatile Organic Compound 
Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis except for 
initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to SPLP extraction, 7 
days from SPLP extraction to preparative extraction,  and 40 days from preparative extraction to 
analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated above, 
the initial calibration data was not included in the data package.  No qualifications were applied 
because of this data gap.  The %Ds of the continuing calibrations from the initial calibrations 
were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied because 
of this data gap. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
No SPLP MS/MSD analyses were performed.  No qualifications are warranted for this data gap.  
The aqueous MS/MSD analyses are discussed in Section 4.2, above.   No further qualifications 
are warranted. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the SPLP SVOC analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 
 

4.9 Synthetic Precipitation Leaching Procedure Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation except for 
initial calibration and continuing calibration blank data. 
 
Holding Times 
 
Samples were extracted and analyzed within the holding times of 28 days from collection to 
SPLP extraction and 28 days from SPLP extraction to analysis for mercury and 6 months from 
collection to SPLP extraction and 6 months from SPLP extraction to analysis for all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The aqueous matrix blank contained low concentrations of several metals.  The samples 
nondetected for those metals, so no qualifications are warranted. 
  



Matrix Spike/Matrix Spike Duplicate Performance 
 
No SPLP MS/MSD analyses were performed.  No qualifications are warranted for this data gap.  
The aqueous MS/MSD analyses are discussed in Section 4.6, above.   No further qualifications 
are warranted. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with the analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of this data 
gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
No significant irregularities were observed in these analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 
 

4.10 Synthetic Precipitation Leaching Procedure pH Analysis 
 
Deliverables 
 
As originally delivered, the data package included only the results of the analysis.  No QC data 
were included, although a minimum of continuing calibration, LCS, and sample duplicate result 
were expected.  Because of this lack of information, the following result was flagged “J” to 
indicate that it is considered estimated: 
 

• SPLP pH in sample KRY669SB001 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050307 
 
Sample Numbers: KRY139ASB001, KRY129ASB001, KRY609SS001, 

KRY609SB001, KRY609SB002, KRY609SB003, 
KRY608SS001, KRY608SB001, KRY608SB002, 
KRY608SB003, KRY126ASS001, KRY126ASB001, 
KRY126ASB002, KRY608QE001, and Two Trip Blanks 

 
Matrix: Thirteen Soil Samples, One Equipment Rinsate (Aqueous) 

Sample, and Two Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 25 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050307 
 

Sample 
Identification 

Matrix Date Collected V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY139ASB001 Soil 05/24/06 X X X X X  
KRY129ASB001 Soil 05/24/06 X X X X X  
KRY609SS001 Soil 05/24/06 X X X X X X 
KRY609SB001 Soil 05/24/06 X X X X X X 
KRY690SB002 Soil 05/24/06 X X X X X X 
KRY609SB003 Soil 05/24/06 X X X X X X 
KRY608SS001 Soil 05/25/06 X X X X X X 
KRY608SB001 Soil 05/25/06 X X X X X X 
KRY608SB002 Soil 05/25/06 X X X X X X 
KRY608SB003 Soil 05/25/06 X X X X X X 

KRY126ASS001 Soil 05/25/06 X X X X X X 
KRY126ASB001 Soil 05/25/06 X X X X X X 
KRY126ASB002 Soil 05/25/06 X X X X X X 
KRY608QE001 Water 05/25/06 X X X X X X 

Trip Blank Water 05/24/06 X      
Trip Blank Water 05/25/06 X      

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts 

DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A 

for soil samples and EPA Methods 200.7, 200.8, and 245.1 for water 
samples. 

 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 



Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 



No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks and equipment rinsate also contained no detectable analytes. 
 



Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY608SS001 and aqueous 
MS/MSD analyses were performed on a sample collected from another site.   Almost all 
recoveries and relative percent differences (RPD) for the MS/MSD analyses were within 
QC limits.  The sole exception was naphthalene in the soil MS/MSD analyses, which 
yielded an RPD of 25 percent, versus the laboratory’s QC limit of 20 percent.  No 
naphthalene was detected in the sample used for the analyses, so no qualifications are 
warranted. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Almost all recoveries were within QC 
limits.  The exception was a 133 percent recovery (versus QC limits of 62 to 130 percent) 
for acetone in the aqueous LCS analyzed on 5 June 2006 at 1015.  No acetone was 
detected in the accompanying samples, so no qualifications are warranted for this minor 
exceedance. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 



4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  No 
SVOC analytes were detected in the equipment rinsate sample. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil and water MS/MSD analyses were performed on samples collected from another 
site.  No qualifications were warranted for minor irregularities in the MS/MSD results for 
a sample from another site.  
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the aqueous LCS analyzed on 2 June 2006 at 1049 yielded recoveries of 63 
percent for 2-methylnaphthalene, 67 percent for 2,3,4-trichlorophenol, 56 percent for 



2,3,5,6-tetrachlorophenol, 69 percent for 2,6-dimethylnaphthalene, 14 percent for benzoic 
acid, 46 percent for benzyl alcohol, 66 percent for biphenyl, 64 percent for bis(2-
ethylhexyl)adipate, and 46 percent for tetraethyllead.  Because of its extremely low 
recovery, the following nondetected result was flagged “UJ” to indicate that the reporting 
limit is considered estimated and may be biased low: 
 

• Benzoic acid in sample KRY608QE001. 
 
As the laboratory noted, the generic QC limits may not be appropriate for the other  
irregular compounds, many of which are known as poor responders to the analytical 
instrument.  Therefore, no further qualifications were applied. 
 
In addition, the soil LCS analyzed on 7 June 2006 at 1910 yielded recoveries of 97 
percent for 2,4-dimethylphenol (versus laboratory-specific QC limits of 31 to 95 percent) 
and 4 percent (versus generic QC limits of 70 to 130 percent)  for tetraethyllead.  The 
other soil LCS, analyzed on 10 June 2006 at 1546, yielded recoveries of 66 percent for 
3,3’-dichlorobenzidene and only 3 percent for tetraethyllead, both versus generic QC 
limits of 70 to 130 percent.  As with the water LCS, no qualifications are warranted for 
the minor irregularities in the recoveries of 2,4-dimethylphenol and 3,3’-
dichlorobenzidene, both well known as poor responders on the analytical instrument.  
However, the following nondetected results were flagged “R” to indicate that they are 
considered rejected because of the extremely poor recoveries (less than 10 percent): 
 

• Tetraethyllead in samples KRY139ASB001, KRY129ASB001, KRY609SS01, 
KRY609SB001, KRY609SB002, KRY609SB003, KRY608SS001, 
KRY608SB001, KRY608SB002, KRY608SB003, KRY126ASS001, 
KRY126ASB001, and KRY126ASB002. 

 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In addition, three soil samples contained so much extractable organic compounds that 
they were analyzed at 5- to 20-fold dilution.  Reporting limits were raised accordingly.  
No qualifications are warranted for these irregularities, but note the resulting elevated 
sample reporting limits. 
 



Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOC known as “poor responders”) or because of 
the sample matrix, especially the high extractable organic content of some samples.  The 
nondetected results for tetraethyllead in the soil samples were rejected.  All other results 
may be used, as qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY608SS001 and samples collected 
from another site.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 



Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory.  
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY608SS001 and on a sample collected 
from another site.  The results from the sample collected from another site were within 



QC limits, as were most results for sample KRY608SS001.  However, n-decane yielded 
recoveries of 30 and 45 percent, versus QC limits of 40 to 140 percent.  No qualifications 
were applied for this minor irregularity in one of the components of hydrocarbon 
mixtures. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
Many samples contained such low concentrations of total EPH that fractionation was not 
practical.  There were no serious problems with the EPH analyses.  Results may be used, 
as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  



Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY608QE001 and KRY608SS001.  All 
recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curves.  The 
values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 



Blanks 
 
The method blanks and calibration blanks contained traces of some analytes, but the 
samples contained either much higher concentrations or none at all, so no qualifications 
are warranted.   
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required.  The soil MS/MSD analyses were 
performed on sample KRY608SS001.  Recoveries of aluminum, barium, and iron could 
not be determined because the sample contained much higher concentrations of these 
metals than the spike concentrations.  No qualifications are warranted for these data gaps.  
Antimony recoveries were 22 and 23 percent, beryllium recoveries were 75 and 74 
percent, cadmium recoveries were 73 and 72 percent, lead recoveries were 78 and 74 
percent, manganese recoveries were 67 and 61 percent, nickel recoveries were 72 and 72 
percent, selenium recoveries were 63 and 64 percent, thallium recoveries were 75 and 73 
percent, and tin recoveries were 71 and 69 percent, all versus SAP-specified QC limits of 
75 to 125 percent.  The following results were flagged “J” or “UJ”, as appropriate, to 
indicate that they are considered estimated because of apparent matrix interference: 
 

• Beryllium, cadmium, manganese, nickel, selenium, thallium and tin in samples 
KRY609SS001, KRY609SB001, KRY609SB002, KRY609SB003, 
KRY608SS001, KRY608SB001, KRY608SB002, KRY608SB003, 
KRY126ASS001, KRY126ASB001, and KRY126ASB002 

 
Because of the extremely low recoveries (less than 30 percent), the following 
nondetected results were flagged “R” to indicate that they are considered rejected: 
 

• Antimony in sample KRY609SS001, KRY609SB001, KRY609SB002, 
KRY609SB003, KRY608SS001, KRY608SB001, KRY608SB002, 
KRY608SB003, KRY126ASS001, KRY126ASB001, and KRY126ASB002 

 
Lead results were not qualified because the average recovery was within the QC limits. 
 
The aqueous MS/MSD analyses were performed on a sample from a different site, with 
all results within QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and almost all results were within QC limits.  The 
exception was silver recoveries of 67 percent, versus laboratory-specific QC limits of 85 
to 115 percent, in the aqueous LCS.  Therefore, the following result was flagged “UJ” to 
indicate that the quantitation limit is considered estimated: 
 

• Silver in sample KRY608QE001. 
 



Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses, mostly involving the usual 
poor responders.  The non-detected antimony results in the soil samples were rejected 
because of extremely low recoveries in the MS/MSD analyses.  All other metal results 
may be used, as qualified, for the purposes stated in the workplan. 
 
 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050262 
 
Sample Numbers: KRY103ASS001, KRY103ASS002, KRY103ASS003, 

KRY103ASB001, KRY103ASB002, KRY103ASB003, 
KRY105ASS001, KRY105ASB001, KRY105ASB002, 
KRY499SS001, KRY660SS001, KRY660SB001, 
KRY660SB002, KRY501SS001, KRY660SB003, 
KRY660QE001, KRY113ASS001, KRY113ASB002, and 
Two Trip Blanks 

 
Matrix: Seventeen Soil Samples, One Equipment Rinsate 

(Aqueous) Sample, and Two Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 24 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050262 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY103ASS001 Soil 05/22/06 X X X X X X 
KRY103ASS002 Soil 05/22/06   X    
KRY103ASS003 Soil 05/22/06   X    
KRY103ASB001 Soil 05/22/06 X X X X X X 
KRY103ASB002 Soil 05/22/06 X X X X X  
KRY103ASB003 Soil 05/22/06 X X X X X X 
KRY105ASS001 Soil 05/22/06 X X X X X  
KRY105ASB001 Soil 05/22/06 X X X X X X 
KRY105ASB002 Soil 05/22/06 X X X X X X 
KRY499SS001 Soil 05/22/06 X X X X X  
KRY660SS001 Soil 05/22/06 X X X X X  
KRY660SB001 Soil 05/22/06 X X X X X X 
KRY660SB002 Soil 05/22/06 X X X X X X 
KRY501SS001 Soil 05/22/06 X X X X X X 
KRY660SB003 Soil 05/22/06 X X X X X X 
KRY660QE001 Water 05/23/06 X X X X X X 
KRY113ASS001 Soil 05/23/06 X X X X X  
KRY113ASB002 Soil 05/23/06 X X X X X  

Trip Blank Water 05/22/06 X      
Trip Blank Water 05/23/06 X      

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts 

DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A 

for soil samples and EPA Methods 200.7, 200.8, and 245.1 for water 
samples. 

 
 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes.   The equipment rinsate sample 
(KRY660QE001) contained a trace quantity (less than 1 microgram per liter) of 
chloroform and some SVOCs.  Chloroform is a trihalomethane that is commonly found in 
water that has been disinfected with active chlorine (chlorine gas, hypochlorite, or 
another chemical form).  No qualifications were applied to the associated field samples 
because of this minor contamination in the equipment rinsate sample. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil and aqueous MS/MSD analyses were performed on samples collected from another 
site.   Most recoveries and relative percent differences (RPD) for the MS/MSD analyses 
were within QC limits.  No qualifications were required for the irregularities observed in 
one set of aqueous MS/MSD analyses because the sample was collected from another 
site. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Almost all recoveries were within QC 
limits.  The exception was a 133 percent recovery (versus QC limits of 62 to 130 percent) 
for acetone in the aqueous LCS analyzed on 5 June 2006 at 1015.  No acetone was 
detected in the accompanying samples, so no qualifications are warranted for this minor 
exceedance. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory. 
 



Overall Assessment of This SDG 
 
There were no major problems with the VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  No 
SVOC analytes were detected in the source water sample. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY501SS001 and on a sample 
collected from another site.  Aqueous MS/MSD samples were prepared from a sample 
collected from another site.  There were minor irregularities in the MS/MSD results from 



the soil sample collected from another site, but no qualifications were applied for these 
irregularities.  
 
The MS/MSD analyses performed on sample KRY501ASS001 yielded recoveries of 65 
and 99 percent for 2,3,4-trichlorophenol (versus generic QC limits of 70 to 130 percent), 
141 and 122 percent for 2,4,5-trichlorophenol (versus laboratory-specific QC limits of 34 
to 123 percent), 48 and 47 percent for 3,3’-dichlorobenzidene (versus generic limits of 70 
to 130 percent), 57 and 50 percent for benzoic acid (versus generic QC limits of 70 to 130 
percent), and 3 and 3 percent for tetraethyllead (versus generic QC limits of 70 to 130 
percent).  They analyses also yielded recoveries of 78 and −22 percent (versus generic 
QC limits of 70 to 130 percent for 2,3,4,6-tetrachlorophenol;  the negative recovery is 
possible because the unspiked sample contained some of the spiking compound.  Because 
of this apparent matrix interference, the following results were flagged “UJ” to indicate 
that the sample quantitation limits are considered estimated: 
 

• 3,3’-Dichlorobenzidine, benzoic acid, and 2,3,4,6-tetrachlorophenol in sample 
KRY501ASS001 

 
Because the MS.MSD recoveries were less than 30 percent, the following nondetected 
result was flagged “R” to indicate that it is considered rejected, that the compound may or 
may not be present: 
 

• Tetraethyllead in sample KRY501ASS001 
 
Because the average recoveries were within or above QC limits, no qualifications were 
applied for the irregularities in recoveries of the two trichlorophenol isomers. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the soil LCS analyzed on 4 June 2006 at 2101 yielded recoveries of 133 
percent for 2-nitrophenol (versus laboratory-specific QC limits of 35 to 97 percent) and 
144 percent for isophorone (versus laboratory-specific QC limits of 29 to 130 percent).   
The soil LCS performed on 7 June 2006 at 1910 yielded a recovery of 97 percent for 2,4-
dimethylphenol (versus laboratory-specific QC limits of 31 to 95 percent).  No 
qualifications were applied for these minor exceedances of nondetected compounds. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 



 
In addition, six soil samples contained such high concentrations of extractable organic 
compounds that the samples were analyzed at 2- or 5-fold dilutions.  Reporting limits 
were raised accordingly.  No qualifications are warranted for these irregularities, but note 
the resulting elevated sample reporting limits. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOC known as “poor responders”) or because of 
the sample matrix, especially the high extractable organic content of some samples.  The 
nondetected result for tetraethyllead in one soil sample was rejected.  All other results 
may be used, as qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
A majority of surrogate recoveries were within QC limits.  However, five samples 
yielded low recoveries (59 to 65 percent, versus QC limits of 70 to 130 percent) for the 
aliphatic surrogate.  Therefore, the following results were flagged “J” or “UJ”, as 
appropriate, to indicate that they are considered estimated and may be biased low: 
 

• Methyl tert-butyl ether, C5 to C8 aliphatics, C9 to C12 aliphatics, and total 
purgeable hydrocarbons in samples KRY103ASB001, KRY103ASB003, 
KRY105ASS001, KRY105ASB001, and KRY105ASB002 



 
One sample yielded a 54 percent recovery (versus QC limits of 70 to 130 percent) for the 
aromatic surrogate.   Therefore, the following results were flagged “J” or “UJ”, as 
appropriate, to indicate that they are considered estimated and may be biased low: 
 

• Benzene, toluene, ethylbenzene, xylenes, naphthalene, C9 to C10 aromatics, and 
total purgeable hydrocarbons in sample KRY660SB003. 

 
Finally, one sample had yielded low recoveries for both the aliphatic surrogate (58 
percent) and the aromatic surrogate (65 percent).  Therefore, the following results were 
flagged “J” or “UJ”, as appropriate, to indicate that they are considered estimated and 
may be biased low: 
 

• All volatile petroleum hydrocarbons results in sample KRY103ASB002. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY501SS001 and samples collected 
from another site.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory.  
 
Overall Assessment of This SDG 
 
There were no serious problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 



Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  In the screening analysis of sample 
KRY105ASS001, recovery of the surrogate o-terphenyl was 158 percent, above the QC 
limits of 40 to 140 percent.  Therefore, the following result was flagged “J” to indicate 
that it is considered estimated and may be biased high: 
 

• Total extractable hydrocarbons (screen) in sample KRY105ASS001 
 
In another sample, the surrogate o-terphenyl yielded a recovery of 142 percent, versus the 
QC limits of 40 to 140 percent, in the fractionation analysis.  Therefore, the following 
results were flagged “J” to indicate that they are considered estimated and may be biased 
high: 
 

• C11-C22 Aromatics and total extractable hydrocarbons (fractionation) in sample 
KRY105ASB002 

 
In another sample, the surrogate o-terphenyl yield excessive recoveries in both the 
screening analysis and the fractionation analysis.  Therefore, the following results were 
flagged “J” to indicate that they are considered estimated and may be biased high: 
 

• C11-C22 Aromatics and total extractable hydrocarbons (both screen and 
fractionation) results in sample KRY660SB003. 

 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY501SS001 and on a sample collected 
from another site.  The results from the sample collected from another site were within 
QC limits, as were most of the recoveries from sample KRY501SS001.  However, n-
decane yielded recoveries of 22 and 34 percent, n-dodecane yielded recoveries of 37 and 



45 percent, and naphthalene yielded recoveries of 34 and 45 percent, all versus QC limits 
of 40 to 140 percent.  In addition, several alkanes yielded RPDs of 23 to 27 percent, 
versus the QC limit of 20 percent.  No qualifications were applied for these minor 
irregularities in some of the components of hydrocarbon mixtures. 
 
In the screening test MS/MSD analysis performed on sample KRY501SS001, recoveries 
were 38 and 63 percent, versus QC limits of 60 to 140 percent.  Therefore, the following 
result was flagged “J” to indicate that it is considered estimated” 
 

• Total extractable hydrocarbons (screen) in sample KRY501SS001 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  With one exception all recoveries were 
within QC limits.  That exception was the solid LCS analyzed on 7 June 2006 at 1931, 
which yielded recoveries of 38 percent for n-decane and 39 percent for naphthalene, both 
versus QC limits of 40 to 140 percent.  Results for all other components of the 
hydrocarbon mixtures were will within QC limits, so no qualifications were applied. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
Several samples contained such low concentrations of total EPH that fractionation was 
not practical.  There were no serious problems with the EPH analyses.  Results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 



Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples collected from other sites.  All recoveries 
and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curves.  The 
values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank data. 



 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The method blanks and calibration blanks contained traces of some analytes, but the 
samples contained either much high concentrations or were nondetected, so no 
qualifications are warranted.   
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required.  The soil MS/MSD analyses were 
performed on sample KRY501SS001.  Recoveries of aluminum, barium, iron, and zinc 
could not be determined because the sample contained much higher concentrations of 
these metals than the spike concentrations.  No qualifications are warranted for these data 
gaps.  Antimony recoveries were 43 and 44 percent, copper recoveries were 65 and 60 
percent, lead recoveries were 33 and 18 percent, manganese recoveries were 65 and 71 
percent, selenium recoveries were 65 and 71 percent, and arsenic recoveries were 61 and 
77 percent, all versus SAP-specified QC limits of 75 to 125 percent.  The following 
results were flagged “J” or “UJ”, as appropriate, to indicate that they are considered 
estimated because of apparent matrix interference: 
 

• Antimony, copper, lead, selenium, and arsenic in samples KRY103ASS001, 
KRY103ASB001, KRY103ASB003, KRY105ASB001, KRY105ASB002, 
KRY660SB001, KRY660SB002, KRY501SS001, and KRY660SB003 

 
Manganese results were not qualified because the average recovery was within the QC 
limits. 
 
The aqueous MS/MSD analyses were performed on a sample collected from another site, 
with all results within QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 



Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses, mostly involving the usual 
poor responders.  These results may be used, as qualified, for the purposes stated in the 
workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050232 
 
Sample Numbers: KRY100ASS001, KRY100ASB001, and KRY108ASS001 
 
Matrix: Three Soil Samples 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 17 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050232 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY100ASS001 Soil 05/19/06 X X X X X X 
KRY100ASB001 Soil 05/19/06 X X X X X X 
KRY108ASS001 Soil 05/19/06 X X X X X  
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts 

DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A 

for soil samples and EPA Methods 200.7, 200.8, and 245.1 for water 
samples. 

 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and relative percent differences (RPD) for the MS/MSD analyses were within 
QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged the one result below the 
calibration range “J” to indicate that this result is an extrapolation from the calibration 
curve.  The value should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 



aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exception was 2,4,6-
tribromophenol in sample KRY100ASB001, with no detectable recovery versus QC 
limits of 19 to 122 percent, apparently a result of interference from non-target compounds 
in the sample.  No qualifications are warranted for a single SVOC surrogate outside of 
QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on a sample collected from another site.  These 
analyses had minor irregularities.  No qualifications are warranted for these minor 
problems in a sample collected from another site. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the soil LCS analyzed on 4 June 2006 at 2101 yielded recoveries of 133 
percent, versus laboratory-specific QC limits of 35 to 97 percent, for 2-nitrophenol and 
144 percent, versus laboratory-specific QC limits of 24 to 130 percent, for isophorone.  
The recoveries were biased high and neither compound was detected in the samples, so 
no qualifications were applied for these minor deviations from QC limits. 



 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
Two soil samples contained such high concentrations of extractable organic compounds 
that the laboratory analyzed one at a 50-fold dilution and extracted a 2-gram portion, 
rather than the standard 30-gram portion, for the other sample.  No qualifications are 
warranted for these modifications of standard practice, but note the resulting elevated 
sample reporting limits. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the SVOC analyses.  The observed problems 
were either inherent in the characteristics of the analytes (such as the irregular responses 
in the LCS and MS/MSD samples involving SVOC known as “poor responders” to the 
instrument) or because of the sample matrix, especially the high extractable organic 
content of some samples.  All results may be used, as reported, for the purposes stated in 
the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 



Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another SDG.  All 
recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no significant problems with the VPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY100ASB001.  All recoveries were 
within their laboratory-specific QC limits, but RPDs for n-hexacosane and n-octacosane 
exceeded the laboratory-specified QC limit of 20 percent.  The RPDs were within the 
SAP-specified QC limit for diesel fuel spikes.  Therefore, no qualifications were applied 
for these minor variations. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged the few results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the EPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 



 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blank were analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  Recoveries 
could not be determined because the sample contained a much higher result than the 
spike concentration.  However, the RPD was within QC limits.  No qualifications are 
warranted for this data gap. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as reported, for the purposes stated in the workplan. 
 



4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The method blanks and calibration blanks contained traces of some analytes, but the 
samples contained either much higher results or were nondetected, so no qualifications 
are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required using sample KRY100ASB001.  
Recoveries of aluminum and iron could not be determined because the sample contained 
much more of these metals than the spike.  No qualifications are warranted for these data 
gaps.  Arsenic recoveries were 16 and 22 percent, antimony recoveries were 45 and 47 
percent, barium recoveries were 136 and 119 percent, and selenium recoveries were 71 
and 70 percent, all versus SAP-specified QC limits of 75 to 125 percent.  The following 
results were flagged “J” or “UJ”, as appropriate, to indicate that they are considered 
estimated because of apparent matrix interference: 
 

• Arsenic, antimony, barium, and selenium in samples KRY100ASS001 and 
KRY100ASB001 

 
If arsenic results had been nondetected, the results would have been rejected because the 
MS/MSD recoveries were less than 30 percent. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 



Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses, mostly involving the usual 
poor responders, such as antimony and selenium.  The results for the metals may be used, 
as qualified, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050229 
 
Sample Numbers: KRY464SS001, KRY477SS001, KRY493SS001, 

KRY632SS001, KRY633SS001, KRY475SS001, 
KRY632SB001, KRY633SB001, KRY633SB002, 
KRY475QE001, KRY633SB003, KRY634SS001, 
KRY634SB001, KRY634SB002, KRY634SB003, 
KRY455SS001, KRY452SS001, KRY454SS001, 
KRY453SS001, KRY651SB001, and Two Trip Blanks 

 
Matrix: Nineteen Soil Samples, One Equipment Rinsate (Aqueous) 

Sample, and Two Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 16 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050229 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY464SS001 Soil 05/17/06 X X X X X X 
KRY477SS001 Soil 05/17/06 X X X X X  
KRY493SS001 Soil 05/17/06 X X X X X  
KRY632SS001 Soil 05/17/06 X X X X X X 
KRY633SS001 Soil 05/17/06 X X X X X  
KRY475SS001 Soil 05/17/06 X X X X X  
KRY632SB001 Soil 05/17/06 X X X X X  
KRY633SB001 Soil 05/17/06 X X X X X X 
KRY633SB002 Soil 05/17/06 X X X X X X 
KRY475QE001 Water 05/17/06 X X X X X X 
KRY633SB003 Soil 05/17/06 X X X X X X 
KRY634SS001 Soil 05/17/06 X X X X X X 
KRY634SB001 Soil 05/17/06 X X X X X X 
KRY634SB002 Soil 05/17/06 X X X X X X 
KRY634SB003 Soil 05/17/06 X X X X X X 
KRY455SS001 Soil 05/18/06 X X X X X  
KRY452SS001 Soil 05/18/06 X X X X X  
KRY454SS001 Soil 05/18/06 X X X X X X 
KRY453SS001 Soil 05/18/06 X X X X X  
KRY651SB001 Soil 05/18/06 X X X X X  

Trip Blank Water 05/17/06 X      
Trip Blank Water 05/17/06 X      

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts 

DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A 

for soil samples and EPA Methods 200.7, 200.8, and 245.1 for water 
samples. 

 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations. As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes.   The source water sample 
(KRY475QE001) contained a trace quantity (less than 1 microgram per liter) of 
chloroform.  This trihalomethane is commonly found in water that has been disinfected 
with active chlorine (chlorine gas, hypochlorite, or another chemical form).  Chloroform 
was not detected in the associated soil samples. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY475SS001 and a sample 
collected from another site and aqueous MS/MSD analyses on sample KRY475QE001.  
All recoveries and relative percent differences (RPD) for the MS/MSD analyses were 
within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 



4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exception was nitrobenzene-
d5 in sample KRY454SS001, with a recovery of 128 percent versus QC limits of 23 to 
120 percent, a result of apparent interference from non-target compounds in the sample.  
No qualifications are warranted for a single SVOC surrogate outside of limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY475SS001 and a sample 
collected from another site.  The analyses performed on the sample collected from 
another site had minor irregularities, but no qualifications were warranted because the 
sample was not collected from this site.  The irregularities in the analyses performed on 
sample KRY475SS001 included recoveries of 59 and 59 percent for 2,3,5,6-
tetrachlorophenol (versus generic QC limits of 70 to 130 percent), 125 and 128 percent 
for 2-nitrophenol (versus laboratory-specific limits of 35 to 97 percent), 112 and 109 



percent for 4-chlorophenyl phenyl ether (versus laboratory-specific limits of 49 to 110 
percent), 16 and 15 percent for benzoic acid (versus generic QC limits of 70 to 130 
percent), and 127 and 132 percent for isophorone (versus generic QC limits of 70 to 130 
percent).  As the laboratory noted in its narrative, the generic limits may be inappropriate.  
The following result was flagged “UJ” to indicate that the sample quantitation limits are 
estimated and may be biased low: 
 

• 2,3,5,6-Tetrachlorophenol in sample KRY475SS001. 
 
Because of the extremely low recovery of benzoic acid, the follow non-detected result 
was flagged “R” to indicate that it is rejected and the compound may or may not be 
present: 
 

• Benzoic acid in sample KRY475SS001. 
 
2-Nitrophenol, 4-chlorophenyl phenyl ether, and isophorone were not detected in sample 
KRY475SS001 or any other sample, so these results were not qualified based on the high 
MS/MSD recoveries. 
 
Sample KRY475QE001 was used for the aqueous MS/MSD analyses for the SIM 
analytes, with all recoveries within QC limits.  A sample collected from another site was 
used for the other aqueous MS/MSD analytes, with a number of results out of QC limits.  
Because that sample was not collected at this site, no qualifications were applied. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the soil LCS analyzed on 2 June 2006 at 2005 yielded a recovery of 65 percent, 
versus generic QC limits of 70 to 130 percent, for 3,3’-dichlorobenzidine.  The LCS 
analyzed on 4 June 2006 at 2101 yielded a recovery of 133 percent for 2-nitrophenol, 
versus laboratory-specific QC limits of 99 to 97 percent.  No qualifications were applied 
for these minor deviations from QC limits. 
 
The aqueous LCS (analyzed on 24 May 2006 at 2215) yielded recoveries of 17 percent 
for benzoic acid, 42 percent for benzyl alcohol, and 43 percent for tetraethyllead, all 
versus generic QC limits of 70 to 130 percent.  The accompanying MS/MSD analyses, 
performed on a sample collected from another site, had similar irregularities for these 
compounds, as well as for several more compounds.  Therefore, the following results 
were flagged “UJ” to indicate that the sample quantitation limits are considered estimated 
and may be biased low: 
 

• Benzyl alcohol and tetraethyllead in sample KRY475QE001. 
 
Because of the extremely low recovery of benzoic acid, the following result was flagged 
“R” to indicate that it is rejected and that the compound may or may not be present: 
 



• Benzoic acid in sample KRY475QE001. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In addition, eight soil samples contained such high concentrations of extractable organic 
compounds that the laboratory analyzed them at a 2- to 50-fold dilution.  No 
qualifications are warranted for these irregularities, but note the resulting elevated sample 
reporting limits. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOC known as “poor responders” to the 
instrument) or because of the sample matrix, especially the high extractable organic 
content of some samples.  Because LCS and MS/MSD recoveries for benzoic acid were 
extremely low, the nondetected results for benzoic acid in two samples were rejected.  
Because benzoic acid has not been reported at the site and is not expected to be detected 
(from the nature of the well-documented contamination sources), this should not be a 
critical data gap.  With the exception of benzoic acid, all other results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 



were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  In one sample, both surrogates yielded 
recoveries (55 and 65 percent, respectively, for the aromatic and aliphatic surrogate) 
below the QC limits of 70 to 130 percent.  Therefore, the following results were flagged 
“J” or “UJ”, as appropriate, to indicate that they are considered estimated: 
 

• All VPH results in sample KRY633SB003. 
 
In two other samples, recovery of the aliphatic surrogate was acceptable, but the aromatic 
surrogate yielded recoveries below the QC limits.  Therefore, the following results were 
flagged “J” or “UJ”, as appropriate, to indicate that they are considered estimated: 
 

• Benzene, toluene, ethylbenzene, xylenes, naphthalene, C9 to C10 aromatics, and 
total purgeable hydrocarbons in samples KRY633SB002 and KRY634SB003. 

 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY475SS001.  All recoveries and RPDs 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed, although nontarget compounds interfered 
with recovery of some surrogates.  Some of the positive results were less than the 
reporting limits, which correspond to the lowest calibration standards.  The laboratory 
flagged results below the calibration range “J” to indicate that these results are 
extrapolations from the calibration curve.  The values should be considered estimated as 
flagged by the laboratory.  
 



Overall Assessment of This SDG 
 
There were no serious problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  However, two samples had excessive 
recoveries of the one aliphatic surrogate (1-chloro-octadecane) and of the last (of three) 
aromatic surrogate (o-terphenyl) in both the screening analysis and the fractionated 
analysis.  Therefore, the following results were flagged “J” to indicate that they are 
considered estimated: 
 

• All EPH results in samples KRY632SB001 and KRY634SB003. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY475SS001 and a sample from another 
SDG.  In the MS/MSD analyses on sample KRY475SS001, all recoveries and RPDs were 
within QC limits except for n-decane, with recoveries of 30 and 43 percent versus QC 
limits of 40 to 140 percent.  In the sample from another SDG, the RPDs for n-hexacosane 
and n-octacosane slightly exceeded the QC limit of 20 percent.  No qualifications were 
applied for these minor variations. 



 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
One soil sample, KRY452SS001, and the source water sample contained such low 
concentrations of total EPH that fractionation was not practical.  There were no serious 
problems with the EPH analyses.  Results may be used, as qualified, for the purposes 
stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 
 
Blanks 
 
Method blank were analyzed as required and contained no detectable analytes. 
  



Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  However, surrogates were not 
recovered in two samples, apparently because of interference from non-target 
compounds.  Therefore, the following results were flagged “J” to indicate that they are 
considered estimated: 
 

• Pentachlorophenol in samples KRY632SS001 and KRY633SB003. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY475SS001 and an aqueous sample 
from another site.  All recoveries and RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 



Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The method blanks and calibration blanks contained traces of some analytes, but the 
samples contained either much more or none at all, so no qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required.  The soil MS/MSD analyses were 
performed on samples from this site, but from another SDG.  Recoveries of aluminum 
and iron could not be determined because the sample contained much more of these 
metals than the spike.  No qualifications are warranted for these data gaps.  Arsenic 
recoveries were 16 and 22 percent, antimony recoveries were 45 and 47 percent, barium 
recoveries were 136 and 119 percent, and selenium recoveries were 71 and 70 percent, all 
versus SAP-specified QC limits of 75 to 125 percent.  The following results were flagged 
“J” or “UJ”, as appropriate, to indicate that they are estimated due to matrix interference: 
 

• Arsenic, antimony, barium, and selenium in samples KRY464SS001, 
KRY632SS001, KRY633SB001, KRY633SB002, KRY633SB003, 
KRY634SS001, KRY634SB001, KRY634SB002, KRY634SB003, and 
KRY454SS001 

 
Note that arsenic results would have been rejected if they had been non-detected. 
 
The aqueous MS/MSD analyses were performed on a sample collected from a different 
site, with all results within QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 



Overall Assessment of the SDG 
 
A few minor irregularities were seen in these analyses, mostly involving the usual poor 
responders, such as antimony and selenium.  The results for the metals may be used, as 
qualified, for the purposes stated in the workplan. 



 

DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050205 
 
Sample Numbers: KRY657SS001, KRY657SB001, KRY657SB002, 

KRY657SB003, KRY657SS002, KRY507QE001, 
KRY659SS001, KRY659SB001, KRY659SB002, 
KRY659SB003, KRY502SS001, KRY504SS001, 
KRY505SS001, KRY658SS001, KRY658SB001, 
KRY658SB002, KRY658SB003, KRY658SB004, 
KRY664SS001, KRY664SB001, KRY664SB002, 
KRY664SB003, KRY665SS001, KRY665SB001, 
KRY665SB002, KRY665SB003, KRY662SS001,  
KRY662SB001, KRY662SB002, KRY662SB003, 
KRY662QE001, KRY663SS001, KRY663SB001, 
KRY663SB002, KRY663SB003, and Three Trip Blanks 

 
Matrix: Thirty-three Soil Samples, Two Rinsate (Water) Samples, 

and Three Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 15 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050205 
 

Sample 
Identification 

Matrix Date 
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KRY657SS001 Soil 05/18/06 X X X X X      
KRY657SB001 Soil 05/15/06 X X X X X X     
KRY657SB002 Soil 05/15/06 X X X X X X     
KRY657SB003 Soil 05/15/06 X X X X X X     
KRY657SS002 Soil 05/15/06       X X X X 
KRY507QE001 Water 05/15/06 X X X X X X     
KRY659SS001 Soil 05/16/06 X X X X X      
KRY659SB001 Soil 05/16/06 X X X X X X     
KRY659SB002 Soil 05/16/06 X X X X X X     
KRY659SB003 Soil 05/16/06 X X X X X X     
KRY502SS001 Soil 05/16/06 X X X X X      
KRY504SS001 Soil 05/16/06 X X X X X      
KRY505SS001 Soil 05/16/06 X X X X X      
KRY658SS001 Soil 05/16/06 X X X X X      
KRY658SB001 Soil 05/16/06 X X X X X X     
KRY658SB002 Soil 05/16/06 X X X X X X     
KRY658SB003 Soil 05/16/06 X X X X X X     
KRY658SB001 Soil 05/16/06       X X X X 
KRY664SS001 Soil 05/16/06 X X X X X X     
KRY664SB001 Soil 05/16/06 X X X X X X     
KRY664SB002 Soil 05/16/06 X X X X X X     
KRY664SB003 Soil 05/16/06 X X X X X X     



TABLE 1 (continued) 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050205 

Sample 
Identification 

Matrix Date 
Collected 
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KRY665SS001 Soil 05/16/06 X X X X X      
KRY665SB001 Soil 05/16/06 X X X X X X     
KRY665SB002 Soil 05/16/06 X X X X X X     
KRY665SB003 Soil 05/16/06 X X X X X X     
KRY662SS001 Soil 05/16/06 X X X X X      
KRY662SB001 Soil 05/16/06 X X X X X X     
KRY662SB002 Soil 05/16/06 X X X X X X     
KRY662SB003 Soil 05/16/06 X X X X X X     
KRY662QE003 Water 05/16/06 X X X X X X     
KRY663SS001 Soil 05/17/06 X X X X X X     
KRY663SB001 Soil 05/17/06 X X X X X X     
KRY663SB002 Soil 05/17/06 X X X X X X     
KRY663SB003 Soil 05/17/06 X X X X X X     

Trip Blank Water 05/15/06 X          
Trip Blank Water 05/15/06 X          
Trip Blank Water 05/15/06 X          

 
Notes: 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of Environmental Protection 

(DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A for soil samples and EPA Methods 200.7, 

200.8, and 245.1 for water samples. 



TABLE 1 (continued) 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050205 

 
Notes (continued): 
 
SPLP VOC = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 followed by analysis of the 

extract by EPA SW-846 Method 8260B. 
SPLP SVOC = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 followed by analysis of the 

extract by EPA SW-846 Method 8270C. 
SPLP Metals = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 followed by analysis of the 

extract by EPA SW-846 Methods 6010B and 7470A. 
SPLP pH = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 followed by analysis of the 

extract by EPA SW-846 Method 99045C. 



 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



 

Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes.  The two source water samples contained 
traces (less than 1 microgram per liter) of chloroform.  This trihalomethane is commonly 
formed at such levels in water that has been disinfected with active chlorine (chlorine 
gas, hypochlorite ion, and similar forms).  No qualifications were warranted because 
chloroform was not detected in the accompanying soil samples. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY505SS001 and a sample from 
another SDG.  Aqueous MS/MDS analyses were performed on sample KRY507QE001.  
All recoveries and relative percent differences (RPD) for the MS/MSD analyses were 
within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the VOC analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 
 



 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
An aqueous MS/MSD analysis was performed on a sample collected from another site 
and had fully satisfactory results. 
 
Soil MS/MSD analyses were performed on samples KRY657SS001 and KRY505SS001 
and a sample from another SDG.   There were no problems with the analyses performed 
on sample KRY657SS001.  In the MS/MSD analyses performed on sample 
KRY505SS001, high recoveries were observed for 2,4-dinitrophenol (127 and 128 
percent, versus laboratory-specific limits of 10 to 122 percent) and low recoveries for 
3,3’-dichlorobenzidine (42 and 73 percent, versus generic QC limits of 70 to 130 percent) 
and benzoic acid (45 and 51 percent, versus the same generic QC limits).  The sample 



 

was diluted 5-fold for analysis because of the high concentrations of nontarget extractable 
compounds.  Therefore, the following results were flagged “UJ” to indicate that the 
sample quantitation limits are estimated and possibly biased low: 
 

• 3,3’-Dichlorobenzidine and tetraethyllead in sample KRY505SS001. 
 
No qualifications were warranted for 2,4-dinitrophenol because this compound was not 
detected in the unspiked sample. 
 
In the MS/MSD analyses performed on a sample from another SDG, several analytes had 
somewhat low recoveries.  These irregularities are discussed in more detail in the report 
for that SDG. 
 
Similar matrix interference may exist in other samples, especially with the extracts that 
were diluted because of the high content of extractable organic compounds in the 
samples. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the aqueous LCS had low recoveries for benzoic acid (17 percent versus 
generic QC limits of 70 to 130 percent), benzyl alcohol (42 percent, versus the same 
generic QC limits), and tetraethyl lead (43 percent, versus generic QC limits of 70 to 130 
percent).  None of these SVOC was detected in the associated source water samples and 
they were not target analytes in the SPLP SVOC analyses, so the following associated 
results were flagged “UJ” to indicate that the quantitation limits are considered estimated: 
 

• Benzyl alcohol and tetraethyl lead in samples KRY507QE001 and 
KRY662QE001. 

 
Because of the very low recovery of benzoic acid, the following results were flagged “R” 
to indicate that they are rejected, that the compound may or may not be present: 
 

• Benzoic acid in samples KRY507QE001 and KRY662QE001. 
 
One soil LCS, analyzed on 28 May 2006, yielded recoveries of 55 percent (versus generic 
QC limits of 70 to 130 percent) for 2,3,4-trichlorophenol, 65 percent (versus the same QC 
limits) for 2,6-dimethylnaphthalene, 69 percent (versus the same QC limits) for 3,3’-
dichlorobenzidine, 48 percent (versus the same QC limits) for benzoic acid, 41 percent 
(versus the same QC limits) for benzyl alcohol, 57 percent (versus the same QC limits) 
for biphenyl, and 44 percent (versus the same generic QC limits) for tetraethyllead.  
Therefore, the following results in the associated samples were flagged “UJ” to indicate 
that the quantitation limits are considered estimated and may be biased low: 
 



 

• 2,3,4-Trichlorophenol, 2,6-dimethylnaphthalene, 3,3’-dichlorobenzidine, benzoic 
acid, benzyl alcohol, biphenyl, and tetraethyllead in samples KRY657SS001, 
KRY657SB001, KRY657SB002, KRY657SB003, and KRY659SS001. 

 
All other LCS results were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In addition, 18 soil samples contained such high concentrations of extractable organic 
compounds that the laboratory analyzed them at dilutions ranging from 2- to 20-fold.  No 
qualifications are warranted for these irregularities, but note the resulting elevated sample 
reporting limits. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  Observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOC known as “poor responders” to the 
instrument) or because of the sample matrix, especially the high extractable organic 
content of some samples.  Due to the extremely low result in the accompanying LCS, the 
nondetect results for benzoic acid in the source water samples were rejected.  Benzoic 
acid has not been reported in source water samples in other SDGs and unlikely to be 
detected in such samples.  All other results may be used, as qualified, for the purposes 
stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 



 

Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most of the surrogate recoveries were within QC limits.  Two samples had recoveries 
below QC limits for both surrogates.  Therefore, the following results were flagged “J” or 
“UJ”, as appropriate, to indicate that they are considered estimated and may be biased 
low: 

• All VPH results in samples KRY657SB003 and KRY662SB003. 
 
Two samples had low recoveries for the aromatic surrogate but not for the aliphatic 
surrogate.  Therefore, the following results were flagged “J” or “UJ”, as appropriate, to 
indicate that they are estimated and may be biased low: 
 

• Benzene, toluene, ethylbenzene, xylenes, naphthalene, C9 to C10 aromatics, and 
total purgeable hydrocarbons in samples KRY659SB003 and KRY658SB002. 

 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on three samples from this SDG (KRY505SS001, 
KRY663SB003, and KRY507QE001) plus one from another SDG.  All recoveries and 
RPDs were within QC limits.  
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory.  
 



 

Overall Assessment of This SDG 
 
There were no significant problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  However, some samples had one or 
more surrogates with recoveries above QC limits because of apparent interference from 
the large amounts of EPH in the samples.  Four samples had high recoveries of 1-chloro-
octadecane, the aliphatic surrogate; o-terphenyl, the third of three aromatic surrogates; 
and o-terphenyl, the only surrogate in the EPH screening analyses.  Therefore, the 
following results were flagged “J” to indicate that they are estimated: 
 

• All EPH results in samples KRY657SB003, KRY659SB003, KRY658SB003, and 
KRY662SB003. 

 
One sample had similar high recoveries for 1-chloro-octadecane and o-terphenyl in the 
fractionation analysis but an acceptable recovery for o-terphenyl in the screening 
analysis.  Therefore, the following results were flagged “J” to indicate that they are 
estimated: 
 



 

• C9 to C18 Aliphatics, C19 to C36 aliphatics, C11 to C22 aromatics, and total 
extractable hydrocarbons in sample KRY664SB003. 

 
One sample had a high recovery for o-terphenyl in the fractionation analysis and 
acceptable recoveries for all other surrogates.  Therefore the following results were 
flagged “J” to indicate that they are estimated: 
 

• C11 to C22 Aromatics and total extractable hydrocarbons in sample 
KRY665SB003. 

 
Finally, one sample had a high recovery for 1-chloro-octadecane and acceptable 
recoveries for all other surrogates.  Therefore the following results were flagged “J” to 
indicate that they are estimated: 
 

• C9 to C18 Aliphatics, C19 to C36 aliphatics, and total extractable hydrocarbons in 
sample KRY663SB003. 

 
 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY505SS001, KRY663SB003, and one 
soil sample from this site in other SDG. In the MS/MSD analyses on sample 
KRY505SS001, n-octadecane and n-eicosane had acceptable recoveries, but their RPD 
were 26 and 23 percent, respectively, versus the laboratory’s QC limit of 20 percent.  No 
qualifications were applied for these minor irregularities.   
 
In the MS/MSD EPH screening analyses on sample KRY663SB003, recoveries could not 
be determined because the native sample contained so much more EPH than the spikes.  
No qualifications are warranted for this data gap.  However, the RPD was 35 percent, 
almost twice the laboratory’s QC limit of 20 percent but within the SAP-specified QC 
limit of 50 percent.  In the fractionation MS/MSD analyses on that sample, there were 
high recoveries (above the QC limits of 40 to 140 percent) for three of the ten alkanes in 
the MS sample, but not in the MSD sample.  As a result of these irregularities, four of the 
alkanes had RPD ranging from 28 to 32 percent, above the laboratory’s QC limit of 20 
percent.  These results do indicate a significant heterogeneity in the EPH concentration 
within the soil.  The sample results have already been qualified for surrogate irregularities 
(and there were high recoveries of 1-chloro-octadecane in the MS and MSD samples, as 
well as in the primary sample), so no further qualifications were applied.   
 
There were also some irregularities in the MS/MSD analyses on a soil sample from 
another site, but no qualifications are warranted for them. 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  All recoveries were within QC limits. 



 

 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were noted. 
 
Overall Assessment of This SDG 
 
A few of these samples, such as KRY658SB001, contained such low concentrations of 
total EPH that fractionation was not practical.  There were no major problems with the 
EPH analyses, but data users should take into account the apparent heterogeneity of EPH 
distribution, at least in the more contaminated samples.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and most contained no detectable analytes.  
The method blank analyzed on 5 June 2006 at 1713 contained a trace concentration of 
pentachlorophenol.  However, all samples analyzed in the same analytical run contained 
much higher concentrations, so no qualifications are warranted. 
 



 

Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  However, the surrogate 
dichloroacetic acid was not recovered in one highly contaminated sample.  Therefore, the 
following detected result was flagged “J” to indicate that it is considered estimated: 
 

• Pentachlorophenol in sample KRY657SB003. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY507QE001, one soil sample from 
another SDG, and two soil samples collected from other sites.  All recoveries and RPDs 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 



 

Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The method blanks contained traces of some analytes, but the samples were either not 
detected or much higher concentrations were detected, so no qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required.  The aqueous MS/MSD results from a 
sample collected from another site were within QC limits. 
 
In the soil MS/MSD analyses performed on sample KRY657SB001, recoveries of 
aluminum and iron could not be determined because the sample contained much more of 
these metals than the spike.  No qualifications are warranted for these data gaps.  
Antimony recoveries were 44 and 44 percent, arsenic recoveries were 104 and 132 
percent, barium recoveries were 130 and 100 percent, chromium recoveries were 79 and 
73 percent, and selenium recoveries were 72 and 73 percent, versus SAP-specified QC 
limits of 75 to 125 percent.  In the other soil MS/MSD analyses, performed on a sample 
from this site but a part of another SDG, aluminum and iron recoveries could not be 
determined because the sample contained so much more than the spike.  Antimony 
recoveries were 45 and 47 percent, barium recoveries were 136 and 119 percent and 
selenium recoveries were 71 and 70 percent, versus the SAP-specified QC limits of 75 to 
125 percent.  The following results were flagged “J” or “UJ”, as appropriate, to indicate 
that they are considered estimated: 
 

• Antimony and selenium in samples KRY657SB001, KRY657SB002, 
KRY657SB003, KRY659SB001, KRY659SB002, KRY659SB003, 
KRY658SB001, KRY658SB002, KRY658SB003, KRY664S001, 
KRY664SB001, KRY664SB002, KRY664SB003, KRY665SB001, 
KRY665SB002, KRY665SB003, KRY662SB001, KRY662SB002, 
KRY662SB003, KRY663SS001, KRY663SB001, KRY663SB002, and 
KRY663SB003. 

 
Because the average recoveries of arsenic, barium, and chromium were within QC limits, 
no qualifications were applied.  All RPD results were within QC limits, so no further 
qualifications are warranted.  
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 



 

Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses, mostly involving the usual 
poor responders, such as antimony and selenium.  The results for metals in soil may be 
used, as qualified, for the purposes stated in the workplan. 
 
 

4.7 Synthetic Precipitation Leaching Procedure Volatile Organic 
Compound Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 14 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 



 

Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
No SPLP MS/MSD analyses were performed.  No qualifications are warranted for this 
data gap.  The solid MS/MSD analyses are discussed in Section 4.1, above.  No further 
qualifications are warranted. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the SPLP VOC analyses.  Results may be used, as reported 
for the purposes, stated in the workplan. 
 
 

4.8 Synthetic Precipitation Leaching Procedure Semivolatile Organic 
Compound Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to SPLP 
extraction, 7 days from SPLP extraction to preparative extraction,  and 40 days from 
preparative extraction to analysis. 
 



 

Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
No SPLP MS/MSD analyses were performed.  No qualifications are warranted for this 
data gap.  The solid MS/MSD analyses are discussed in Section 4.2, above.   No further 
qualifications are warranted. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the SPLP SVOC analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 
 



 

4.9 Synthetic Precipitation Leaching Procedure Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration and continuing calibration blank data. 
 
Holding Times 
 
Samples were extracted and analyzed within the holding times of 28 days for mercury 
and 6 months for all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The aqueous method blank contained low concentration of several metals.  The samples 
contained none of the metals, so no qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY658SB001.  The only irregularity was 
silver, which had recoveries of 72 and 99 percent, versus SAP-specified QC limits of 75 
to 125 percent.  Because the average recovery was will within QC limits, no 
qualifications were applied. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with the analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
No significant irregularities were observed in these analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 



 

 
4.10 Synthetic Precipitation Leaching Procedure pH Analysis 

 
Deliverables 
 
As originally delivered, the data package included only the results of the analysis.  No 
QC data were included, although a minimum of continuing calibration, LCS, and sample 
duplicate result were expected.  Because of this lack of information, the following result 
was flagged “J” to indicate that it is considered estimated: 
 

• SPLP pH in samples KRY657SS002 and KRY658SB004 
 
 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050176 
 
Sample Numbers: KRY628SB003, KRY628SB002, KRY628SB001, 

KRY628SS003, KRY628SS002, KRY628SS001, 
KRY627SB002, KRY627SB001, KRY624SB001, 
KRY626SB001, KRY655SB001, KRY506SS001, 
KRY507SS001, KRY508SS001, KRY656SS001, 
KRY656SB001, KRY656SB002, KRY656SB003, and One 
Trip Blank 

 
Matrix: Eighteen Soil Samples and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 14 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050176 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY628SB003 Soil 05/12/06 X X X X X X 
KRY628SB002 Soil 05/12/06 X X X X X X 
KRY628SB001 Soil 05/12/06 X X X X X X 
KRY628SS003 Soil 05/12/06   X    
KRY628SS002 Soil 05/12/06   X    
KRY628SS001 Soil 05/12/06 X X X X X  
KRY627SB002 Soil 05/12/06 X X X X X  
KRY627SB001 Soil 05/12/06 X X X X X  
KRY624SB001 Soil 05/15/06 X X X X X  
KRY626SB001 Soil 05/15/06 X X X X X  
KRY655SB001 Soil 05/15/06 X X X X X  
KRY506SS001 Soil 05/15/06 X X X X X  
KRY507SS001 Soil 05/15/06 X X X X X  
KRY508SS001 Soil 05/15/06 X X X X X  
KRY656SS001 Soil 05/15/06 X X X X X X 
KRY656SB001 Soil 05/15/06 X X X X X X 
KRY656SB002 Soil 05/15/06 X X X X X X 
KRY656SB003 Soil 05/15/06 X X X X X X 

Trip Blank Water 05/15/06 X      
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 

Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the 

Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 

7471A for soil samples and EPA Methods 200.7, 200.8, and 245.1 
for water samples. 

 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits, with a single exception.  
In the continuing calibration performed on 17 May 2006 at 2115, naphthalene yielded a 



%D of 32 percent.  Therefore, the following results were flagged  “UJ” to indicate that 
the quantitation limits are considered estimated:   
 

• Naphthalene in samples KRY506SS001, KRY507SS01, KRY508SS001, 
KRY656SS001, KRY656SB001, KRY656SB002, and KRY656SB003. 

 
Note that unqualified naphthalene results were reported for these samples from the SVOC 
analysis. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY628SB001 and aqueous 
MS/MSD analyses on a sample collected from another site.  All recoveries and relative 
percent differences (RPD) for the MS/MSD analyses were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were noted.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory. 
 



Overall Assessment of This SDG 
 
There were no major problems with the VOC analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  Almost all of the %Ds in the continuing 
calibrations were within QC limits.  The exception was p-chloroaniline in the continuing 
calibration performed on 27 May 2006 at 1636, which yielded a recovery of 174 percent 
versus laboratory-specified QC limits of 70 to 130 percent and data validation limits of 
75 to 125 percent.  The compound was not detected in any of the samples analyzed after 
this continuing calibration, so no qualifications were applied. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY628SB001.  For the SIM 
analyses, sample KRY628SB002 was used for MS/MSD analyses.    The irregularities in 
these analyses were recoveries of 13 and 10 percent for benzoic acid, 36 and 38 percent 
for benzyl alcohol, and 35 and 34 percent for tetraethyl lead, versus generic QC limits of 
70 to 130 percent recovery.  As the laboratory noted in its narrative, these generic limits 
may not be appropriate.  However, the recoveries were low and similar irregularities were 
observed in the accompanying LCS analysis.  Qualifications are discussed below in the 
LCS section.   
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the soil LCS analyzed on 25 May 2006 at 1806 yielded low recoveries for 
benzoic acid (44 percent versus generic QC limits of 70 to 130 percent), benzyl alcohol 
(36 percent, versus the same generic QC limits), and tetraethyl lead (31 percent, versus 
generic QC limits of 70 to 130 percent).  As noted above, similar problems were 
observed in the MS/MSD analyses performed after this LCS.  Therefore, the following 
results from samples associated with the analysis of the MS/MSD samples and LCS were 
flagged “UJ” to indicate that the sample quantitation limits are estimated and may be 
biased low: 
 

• Benzoic acid, benzyl alcohol, and tetraethyllead in samples KRY628SB003, 
KRY628SB002, KRY628SB001, and KRY628SS001. 

 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In addition, eight samples contained such high concentrations of extractable organic 
compounds that the laboratory analyzed them at 5- or 10-fold dilutions.  No qualifications 
are warranted for this irregularity, but note the resulting elevated sample reporting limits. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOC known as “poor responders” to the 
instrument) or due because of the characteristics of the samples, especially the high 



extractable organic content of some samples.  Results may be used, as qualified, for the 
purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  In one sample, both surrogates yielded 
recoveries (42 and 54 percent, respectively, for the aromatic and aliphatic surrogate) 
below the QC limits of 70 to 130 percent.  Therefore, the following results were flagged 
“J” or “UJ”, as appropriate, to indicate that they are considered estimated: 
 

• All VPH results in sample KRY628SB003. 
 
In another sample, recovery of the aromatic surrogate was acceptable (75 percent), but 
the aliphatic surrogate yielded only 65 percent recovery.  Therefore, the following results 
were flagged “J” or “UJ”, as appropriate, to indicate that they are considered estimated: 
 

• C5 to C8 Aliphatics, C9 to C12 aliphatics, methyl tert-butyl ether, and total 
purgeable hydrocarbons in sample KRY656SB003. 

 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY628SB001.  All recoveries and RPDs 
were within QC limits. 
 



Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed, although nontarget compounds interfered 
with recovery of some surrogates.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory.  
 
Overall Assessment of This SDG 
 
There were no serious problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 



Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  However, four samples had excessive 
recoveries of the one aliphatic surrogate (1-chloro-octadecane) and of the last (of three) 
aromatic surrogate (o-terphenyl) in both the screening analysis and the fractionated 
analysis.  Therefore, the following detected results were flagged “J” to indicate that they 
are considered estimated: 
 

• All EPH results in samples KRY628SB003, KRY627SB001, KRY624SB001, and 
KRY655SB001. 

 
In addition, two samples had recoveries of the aliphatic surrogate and o-terphenyl in 
the fractionated analysis outside QC limits, but satisfactory recovery of o-terphenyl in 
the screening analysis. Therefore, the following detected results were flagged “J” to 
indicate that they are considered estimated: 

 
• C9 to C18 Aliphatics, C19 to C38 aliphatics, C11 to C22 aromatics, and total 

extractable hydrocarbons by MA-EPH method in samples KRY626SB001 and 
KRY656SB003 

 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY628SB001.  All recoveries and RPDs 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
Some samples, such as KRY628SB002, contained such low concentrations of total EPH 
that fractionation was not practical.  There were no serious problems with the EPH 
analyses.  Results may be used, as qualified, for the purposes stated in the workplan. 
 



4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were initially analyzed within the holding time of 14 days from collection to 
extraction and 40 days from extraction to analysis.  As discussed below, four samples 
were analyzed with a contaminated method blank and the results were rejected.  The 
samples were then re-extracted out of holding time (specifically 34 days after collection) 
and re-analyzed, with a clean method blank.  Therefore the following results were 
flagged “J” or “UJ”, as appropriate, to indicate that they are considered estimated: 
 

• Pentachlorophenol in samples KRY628SB002, KRY628SB001, KRY628SS003, 
and KRY628SS001 from the re-analyses conducted on 30 June 2006. 

 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and, with one exception, contained no 
detectable analytes.  The method blank analyzed on 9 June 2006 at 0439 yielded a readily 
measurable concentration of pentachlorophenol.  The concentration would have required 
qualifying three of the four accompanying results as nondetected.  The laboratory re-
extracted the samples, along with a new method blank, and analyzed the new extracts.  
This method blank from the reanalysis had no detectable pentachlorophenol.  Therefore, 
these results were accepted, but qualified on the basis of excessive holding time, as 
previously discussed.  The following results were flagged “R” to indicate that they are 
rejected because of significant method blank contamination: 
 

• Pentachlorophenol in samples KRY628SB002, KRY628SB001, KRY628SS003, 
and KRY628SS001 from the original analyses conducted on 9 through 10 June 
2006. 

 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY628SB001.  All recoveries and the 
RPD were within QC limits.  Additional MS/MSD analyses were performed on a sample 
collected from another site that had so much pentachlorophenol that recoveries could not 
be measured.  No qualifications are warranted for this data gap, especially because the 
RPD were well within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 



Blanks 
 
The method blanks and calibration blanks contained traces of some analytes, but the 
samples contained either much more or none at all, so no qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required.  Two soil MS/MSD analyses were 
performed on samples collected from this site, one on sample KRY628SB001 and the 
other on a sample from another SDG.  In the first, recoveries of aluminum and iron could 
not be determined because the sample contained much more of these metals than the 
spike.  No qualifications are warranted for these data gaps.  Arsenic recoveries were 73 
and 71 percent, barium recoveries were 41 and 125 percent, selenium recoveries were 59 
and 61 percent, thallium recoveries were 71 and 72 percent, and tin recoveries were 62 
and 57 percent, all versus SAP-specified QC limits of 75 to 125 percent.  In the second 
MS/MSD analyses, aluminum, barium, manganese, and iron recoveries could not be 
determined because the sample contained much more than the spike.  Again, no 
qualifications are warranted for these data gaps.  In addition, lead had recoveries of 78 
and 71 percent, selenium had recoveries of 61 and 62 percent and tin had recoveries of 71 
and 62 percent, versus the SAP-specified QC limits of 75 to 125 percent.  The following 
results were flagged “J” or “UJ”, as appropriate, to indicate that they are estimated due to 
matrix interference: 
 

• Arsenic, barium, lead, selenium, thallium, and tin in samples KRY628SB003, 
KRY628SB002, KRY628SB001, KRY656SS001, KRY656SB001, 
KRY656SB002, and KRY656SB003 

 
In the first MS/MSD analyses, recoveries of antimony were 26 and 26 percent, while in 
the second they were 31 and 28 percent, versus the SAP-specified limits of 75 and 125 
percent.  The following nondetected results were flagged “R” to indicate that they are 
considered rejected; the analyte may or may not be present : 
 

• Antimony in samples KRY628SB003, KRY628SB002, KRY628SB001, 
KRY656SS001, KRY656SB001, KRY656SB002, and KRY656SB003 

 
In the second MS/MSD analyses, the recoveries of nickel were 77 and 73 percent and 
those of zinc 83 and 72 percent, versus the same generic QC limits.  Because the average 
recoveries were within the QC limits, no qualifications were applied.  All RPD results 
were within QC limits, so no further qualifications were applied. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 



Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses, mostly involving the usual 
poor responders, such as selenium and thallium.  However, the recoveries of antimony 
from the site soils were so poor that the nondetected results for that metal were rejected.  
The results for all other metals in soil may be used, as qualified, for the purposes stated in 
the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050161 
 
Sample Numbers: KRY482SS001, KRY482S2002, KRY482SS003, 

KRY481SS001, KRY480SS001, KRY479SS001, 
KRY478SS001, KRY494SS001, KRY631SS001, 
KRY629SB001, KRY467SS001, KRY496SS001, 
KRY631SB001, KRY429SS001, KRY429SS002, 
KRY429SS003, KRY430SS001, KRY430SS002, 
KRY430SS003, KRY623SB001, KRY623SB002, 
KRY625SB001, KRY430QE001, and Two Trip Blanks 

 
Matrix: Twenty-two Soil Samples, One Rinsate (Water) Sample, 

and Two Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 11 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050161 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY482SS001 Soil 05/11/06 X X X X X  
KRY482SS002 Soil 05/10/06   X    
KRY482SS003 Soil 05/10/06   X    
KRY481SS001 Soil 05/10/06 X X X X X  
KRY480SS001 Soil 05/10/06 X X X X X  
KRY479SS001 Soil 05/10/06 X X X X X  
KRY478SS001 Soil 05/10/06 X X X X X  
KRY494SS001 Soil 05/10/06 X X X X X  
KRY631SS001 Soil 05/10/06 X X X X X X 
KRY629SB001 Soil 05/1/06 X X X X X  
KRY467SS001 Soil 05/10/06 X X X X X  
KRY496SS001 Soil 05/10/06 X X X X X  
KRY631SB001 Soil 05/10/06 X X X X X  
KRY429SS001 Soil 05/11/06 X X X X X  
KRY429SS002 Soil 05/11/06   X    
KRY429SS003 Soil 05/11/06   X    
KRY430SS001 Soil 05/11/06 X X X X X  
KRY430SS002 Soil 05/11/06   X    
KRY430SS003 Soil 05/11/06   X    
KRY623SB001 Soil 05/11/06 X X X X X X 
KRY623SB002 Soil 05/11/06 X X X X X X 
KRY625SB001 Soil 05/11/06 X X X X X  
KRY430QE001 Water 05/11/06 X X X X X X 

Trip Blank Water 05/10/06 X      
Trip Blank Water 05/10/06 X      

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 

8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts 

DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A 

for soil samples and EPA Methods 200.7, 200.8, and 245.1 for water 
samples. 

 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes. 
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exception was 
dibromofluoromethane in sample KRY480SS001, which yielded a recovery of 134 
percent, versus laboratory-specified QC limits of 70 to 130 percent.  (Energy used this 
surrogate in addition to the three specified in the SAP.)  No qualifications were required 
because the surrogate recovery was biased high and no target compounds were detected 
in this sample. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on sample KRY482SS001 and aqueous 
MS/MSD analyses on a sample collected from another site.  All recoveries and relative 
percent differences (RPD) for the MS/MSD analyses were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCS were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 



4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  Almost all of the %Ds were within QC limits.  
The exception was p-chloroaniline in the continuing calibration performed on 22 May 
2006 at 1636, which yielded a recovery of 174 percent versus laboratory-specified QC 
limits of 70 to 130 percent and data validation limits of 75 to 125 percent.  p-
Chloroaniline was not detected in the associated samples, so no qualifications were 
applied. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
An aqueous MS/MSD analysis was performed on a sample collected from another site.  
Some results were unsatisfactory, and resembled those from the accompanying LCS.  
Qualifications were applied based on the LCS results and are discussed below. 
 
Soil MS/MSD analyses were performed on sample KRY482SS001.  For the SIM 
analyses, MS/MSD analyses were performed on sample KRY479SS001.    The only 



irregularities were recoveries of 67 and 77 percent for 3,3’-dichlorobenzidine and 66 and 
71 percent for tetraethyl lead, versus generic QC limits of 70 to 130 percent recovery.  No 
qualifications were applied for these minor irregularities.  As the laboratory noted in its 
narrative, these generic limits may be inappropriate.  This irregularity may be especially 
true for compounds like 3,3’-dichlorobenzidine and tetraethyl lead that frequently give 
irregular responses on continuing calibrations and other QC samples. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the aqueous LCS yielded low recoveries for 1-methylnaphthalene (62 percent 
versus generic QC limits of 70 to 130 percent), 2,3,4,5-tetrachlorphenol (66 percent 
versus the same generic limits) 2,3,4,6-tetrachlorophenol (58 percent, versus the same 
generic QC limits, 3,3’-dichlorobenzidine (69 percent, versus the same generic limits), 
benzo(e)pyrene (64 percent versus the same generic limits),  bis(2ethylhexyl)adipate (57 
percent, versus the same generic QC limits),  and tetraethyl lead (41 percent, versus 
generic QC limits of 70 to 130 percent).  No qualifications were applied for these minor 
irregularities versus generic QC limits, which may be inappropriate. 
 
However, in that same LCS, benzoic acid yielded a recovery of only 7 percent, versus the 
generic QC limits of 70 to 130 percent.  Because of this extremely low recovery, the 
following associated result was flagged “R” to indicate that it is rejected, that the analyte 
may or may not be present: 
 

• Benzoic acid in sample KRY430QE001. 
 
One soil LCS, analyzed on 27 May 2006, yielded recoveries of 69 percent for benzoic 
acid and 63 percent for tetraethyl lead, versus generic QC limits of 70 to 130 percent.  No 
qualifications were applied for these minor irregularities versus generic QC limits, which 
may be inappropriate. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In addition, four samples contained such high concentrations of extractable organic 
compounds that the laboratory analyzed them at a 5- or 10-fold dilution.  No 
qualifications are warranted for this irregularity, but note the resulting elevated sample 
reporting limits. 
 



Overall Assessment of This SDG 
 
There were no critical problems with the SVOC analyses.  The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOCs known as “poor responders” to the 
instrument) or because of the sample matrix, especially the high extractable organic 
content of some samples.  The one serious problem was the rejection of the non-detected 
benzoic acid result in the source water sample because of an extremely low LCS 
recovery.  Benzoic acid is not a common contaminant in reagent and drinking water and 
has not been detected in other source water samples.  With that one exception, results 
may be used, as reported, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY482SS001.  All recoveries and RPDs 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 



 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory.  
 
Overall Assessment of This SDG 
 
There were no significant problems with the VPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY482SS001.  All recoveries and RPDs 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Almost all recoveries were within QC 
limits.  The exception was n-decane, the first alkane, which yielded a recovery of 38 
percent versus laboratory-specified QC limits of 40 to 140 percent.  The nine heavier 
alkanes had acceptable recoveries, ranging from 48 to 86 percent, and all aromatics had 
similar acceptable recoveries.   No qualifications were applied for this minor irregularity 
in one component of EPH. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
Some samples, such as KRY482SS001, contained such low concentrations of total EPH 
that fractionation was not practical.  There were no significant problems with the EPH 
analyses.  Results may be used, as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 



 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY482SS001 and a liquid sample 
collected from another site.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used as reported for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank results. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 



 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The aqueous and soil method blanks and calibration blanks contained traces of some 
analytes, but the samples contained either much higher concentrations or none was 
detected, so no qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required.  The aqueous MS/MSD analyses were 
performed on a sample collected from another site and all results were within QC limits. 
 
Two soil MS/MSD analyses were performed on samples from this site, but from other 
SDGs.  In the first MS/MSD analyses performed on 20 May 2006, recoveries of 
aluminum and iron could not be determined because the sample contained much more of 
these metals than the spike.  No qualifications are warranted for these data gaps.  Barium 
recoveries were 41 and 125 percent, selenium recoveries were 59 and 61 percent, 
thallium recoveries were 71 and 72 percent, and tin recoveries were 62 and 57 percent, all 
versus SAP-specified QC limits of 75 to 125 percent.  In the second MS/MSD analyses, 
performed on 22 May 2006, aluminum, barium, manganese, and iron recoveries could not 
be determined because the sample contained much more than the spike.  Again, no 
qualifications are warranted for these data gaps.  In addition, selenium yielded recoveries 
of 61 and 62 percent and tin yielded recoveries of 71 and 62 percent, versus the SAP-
specified QC limits of 75 to 125 percent.  Therefore, the following results were flagged 
“J” or “UJ”, as appropriate, to indicate that they are considered estimated: 
 

• Barium, selenium, thallium, and tin in samples KRY631SS001, KRY623SB001, 
and KRY623SB002 

 
In the first MS/MSD analyses, recoveries of antimony were 26 and 26 percent, while in 
the second they were 31 and 28 percent, versus the SAP-specified limits of 75 and 125 
percent.  The following nondetected results were flagged “R” to indicate that they are 
considered rejected;  the analyte may or may not be present: 
 

• Antimony in samples KRY631SS001, KRY623SB001, and KRY623SB002 
 
In the second MS/MSD analyses, the recoveries of lead were 78 and 71 percent, nickel 
were 77 and 73 percent, and zinc were 83 and 72 percent, versus the same generic QC 
limits.  Because the average recoveries were within the QC limits, no qualifications were 
applied.  All RPD results were within QC limits, so no further qualifications were 
applied. 
 



Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses, mostly involving the usual 
poor responders, such as selenium and thallium.  The MS/MSD recoveries of antimony 
from the site soils were so poor that the nondetected results for antimony were rejected.  
The results for all other metals in soil and all metals in the aqueous samples may be used, 
as qualified, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050109 
 
Sample Numbers: KRY639SB001, KRY639SS001, KRY638SB003, 

KRY638SB002, KRY638SB001, KRY638SS001, 
KRY640SB001, KRY635SB001, KRY635SB002, 
KRY471SS001, KRY447SS001, KRY653SS001, 
KRY484SS001, KRY465SS001, KRY466SS001, 
KRY486SS001, KRY637SB001, KRY902QS001, 
KRY636SB001, KRY636SS001, KRY637SS001, 
KRY636QE001, and Three Trip Blanks 

 
Matrix: Twenty Soil Samples, One Source Water Sample, One 

Equipment Rinsate (Aqueous) Sample, and Three Trip 
Blanks 

 
QA Level: Cursory validation on this SDG 
 
Report Date: 22 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050109 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY639SB001 Soil 05/08/06 X X X X X  
KRY639SS001 Soil 05/08/06 X X X X X  
KRY638SB003 Soil 05/08/06 X X X X X X 
KRY638SB002 Soil 05/08/06 X X X X X X 
KRY638SB001 Soil 05/08/06 X X X X X X 
KRY638SS001 Soil 05/08/06 X X X X X X 
KRY640SB001 Soil 05/08/06 X X X X X  
KRY635SB001 Soil 05/08/06 X X X X X X 
KRY635SB002 Soil 05/08/06 X X X X X X 
KRY471SS001 Soil 05/08/06 X X X X X  
KRY447SS001 Soil 05/08/06 X X X X X  
KRY653SS001 Soil 05/09/06 X X X X X  
KRY484SS001 Soil 05/09/06 X X X X X  
KRY465SS001 Soil 05/09/06 X X X X X  
KRY466SS001 Soil 05/09/06 X X X X X  
KRY486SS001 Soil 05/09/06 X X X X X  
KRY637SB001 Soil 05/09/06 X X X X X  
KRY902QS001 Water 05/09/06 X X X X X X 
KRY636SB001 Soil 05/09/06 X X X X X  
KRY636SS001 Soil 05/09/06 X X X X X  
KRY637SS001 Soil 05/09/06 X X X X X  
KRY636QE001 Water 05/09/06 X X X X X X 

Trip Blank Water 05/08/06 X      
Trip Blank Water 05/09/06 X      
Trip Blank Water 05/09/06 X      

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 

Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the 

Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 

7471A for soil samples and EPA Methods 200.7, 200.8, and 245.1 
for water samples. 

 



 
2.0 DATA VALIDATION REQUIREMENTS 

 
All items listed blow, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D)  of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes.   The source water sample (KRY902QS001) 
contained a trace quantity (less than 1 microgram per liter) of the common laboratory 
contaminant methylene chloride and just over 1 microgram per liter of chloroform.  
Chloroform is a trihalomethane that is commonly detected in water that has been 
disinfected with active chlorine (chlorine gas, hypochlorite, or another chemical form).  
The equipment rinsate sample (KRY636QE001) contained low concentrations (around 1 
microgram per liter) of the common laboratory contaminants acetone and methylene 
chloride, plus acrolein, chloroform, and 1,2-dichloroethane.  No qualifications were 
applied because these compounds were not detected in the associated samples. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on samples KRY639SB001 and KRY638SS001 
and aqueous MS/MSD analyses on sample KRY902QS001.   All recoveries and relative 
percent differences (RPD) for the MS/MSD analyses were within QC limits for the 
MS/MSD analyses performed on samples KRY639SB001 and KRY902QS001.  All 
recoveries and most RPDs for the MS/MSD analyses performed on sample 
KRY638SS001 were within QC limits, but bromomethane yielded an RPD of 21 percent 
and naphthalene yielded an RPD of 28 percent, both versus laboratory-specified QC 
limits of 20 percent.  Neither compound was detected in the unspiked sample, so no 
qualifications were applied for these minor irregularities. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were noted.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory. 
 



Overall Assessment of This SDG 
 
There were no major problems with the VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  No 
SVOC analytes were detected in the source water sample. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on samples KRY638SS001 and on a sample 
from another SDG.  Aqueous MS/MSD samples were prepared from a sample collected 
from another site.  There were minor irregularities in the aqueous MS/MSD results, but 
no qualifications were applied because the sample was collected from another site.  There 
were also minor irregularities in the analyses performed on the soil sample from another 
SDG, which are discussed in the report for that SDG.  



 
The MS/MSD analyses performed on sample KRY638SS001 yielded recoveries of 92 
and 124 percent for 2,6-dinitrotoluene (versus laboratory-specified QC limits of 50 to 115 
percent), 59 and 59 percent for 3,3’-dichlorobenzidine (versus generic QC limits of 70 to 
130 percent), 117 and 97 percent for benzo(g,h,i)perylene (versus laboratory-specific 
limits of 46 to 116 percent), 22 and 24 percent for benzoic acid (versus generic QC limits 
of 70 to 130 percent), 42 and 45 percent for benzyl alcohol (versus the same generic QC 
limits), 91 and 114 percent for dimethylphthalate (versus laboratory-specific QC limits of 
51 to 112 percent), 130 and 103 percent for fluoranthene (versus laboratory-specific QC 
limits of 54 to 119 percent), and 45 and 43 percent for tetraethyllead (versus generic QC 
limits of 70 to 130 percent).  As such, the following result was flagged “UJ” to indicate 
that the sample quantitation limit is considered estimated: 
 

• Benzoic acid in sample KRY638SS001. 
 
The irregularities for 3,3’-dichlorobenzidiene, benzyl alcohol, and tetraethyllead were 
minimal and the recoveries were within the SAP QC limits for other SVOC compounds, 
such as 28 to 89 percent for 2,4-dinitrotoluene.  Therefore, no qualifications were applied 
for these compounds.  Because the average recoveries were within QC limits, no 
qualifications were applied for the irregularities in 2,6-dinitrotoluene, 
benzo(g,h,i)perylene, dimethylphthalate, and fluoranthene recovery. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the aqueous LCS analyzed on May 17, 2006 at 1917 yielded recoveries of 66 
percent for 2,3,4,5-tetrachlorophenol, 58 percent for 2,3,5,6-tetrachlorophenol, 64 percent 
for benzo(e)pyrene, 57 percent for bis(2-ethylhexyl)adipate, 41 percent for tetraethyllead, 
62 percent for 1-methylnaphthalene, 69 percent for 3,3’-dichlorobenzidine, and only 7 
percent for benzoic acid, all versus generic QC limits of 70 to 130 percent.  Because of 
the extremely low recovery, the following nondetected result was flagged “R” to indicate 
that it was rejected, that the compound may or may not be present: 
 

• Benzoic acid in sample KRY636QE001. 
 
The irregularities for 2,3,4,5-tetrachlorophenol, 2,3,5,6-tetrachlorophenol, 
benzo(e)pyrene, bis(2-ethylhexyl)adipate, tetraethyllead, 1-methylnaphthalene, and 3,3’-
dichlorobenzidine were minimal and the recoveries were within the SAP QC limits for 
other SVOC compounds, such as 28 to 89 percent for 2,4-dinitrotoluene.  Therefore, no 
qualifications were applied for these compounds.   
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 



Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In addition, four soil samples contained so much extractable organic compounds that they 
were analyzed at 5- or 10-fold dilution.  Reporting limits were raised accordingly.  No 
qualifications are warranted for these irregularities, but note the resulting elevated sample 
reporting limits. 
 
Overall Assessment of This SDG 
 
There were no major problems with the SVOC analyses.    The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOC known as “poor responders”) or to the 
organic content of some samples.  The analytical instrument gives irregular responses to 
oxygenated compounds, and extremely low recovery was observed in one LCS analysis.  
Therefore, the nondetected result for benzoic acid in the equipment rinsate sample was 
rejected.  All other results may be used, as qualified, for the purposes stated in the 
workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY638SS001 and samples from another 
SDG.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory.  
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 



Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  In the analysis of sample 
KRY638SB003, recovery of the aliphatic surrogate 1-chloro-octadecane was 345 percent, 
well above the QC limits of 40 to 140 percent.  Therefore, the following results were 
flagged “J” to indicate that they are considered estimated: 
 

• C9-C18 Aliphatics, C19-C36 aliphatics, and total extractable hydrocarbons in 
sample KRY638SB003. 

 
In two other samples, the surrogates 1-chloro-octadecane and o-terphenyl (in both the 
screening analysis and the fractionation analysis) had recoveries of more than 400 
percent, well above the QC limits of 40 to 140 percent.  Therefore, the following results 
were flagged “J” to indicate that they are considered estimated: 
 

• All EPH results in samples KRY637SB001 and KRY636SB001. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY638SS001 for soil and on a sample 
from another SDG for water.  The aqueous MS/MSD analyses yielded recoveries and 
RPDs well within QC limits.  In the soil MS/MSD analyses, the only result outside QC 
limits was for naphthalene, with recoveries of 48 and 36 percent, versus generic QC 
limits of 40 to 140 percent.  Because the average was within QC limits, no qualifications 
were applied. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  With one exception all recoveries were 
within QC limits.  That exception was the LCS associated with the MS/MSD analyses 
performed on sample KRY638SS001, which yielded a recovery of 38 percent, versus 
generic QC limits of 40 to 140 percent, for naphthalene.  All other results were will 
within QC limits, so no qualifications were applied. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were noted. 
 
Overall Assessment of This SDG 
 
Several soil samples and both water samples contained such low concentrations of total 
EPH that fractionation was not practical.  There were no serious problems with the EPH 
analyses.  Results may be used, as qualified, for the purposes stated in the workplan. 
 



4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY638SS001, samples from other 
SDGs, and an aqueous sample collected from another site.  All recoveries and RPDs for 
the soil MS/MSD analyses were within QC limits.  There were irregularities in the 
aqueous MS/MSD analyses, but no qualifications were applied because the sample was 
collected from another site. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory. 
 



Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The method blanks and calibration blanks contained trace levels of some analytes, but the 
samples contained either much higher concentrations or none at all, so no qualifications 
are warranted.  A low concentration of zinc was detected in the source water sample, 
which may have resulted from storage in a galvanized container or from passage through 
zinc-containing plumbing.  Zinc results in the associated samples were significantly 
higher than the blank contamination, so no qualifications were applied.    
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required.  The soil MS/MSD analyses were 
performed on sample KRY638SS001.  Recoveries of aluminum and iron could not be 
determined because the sample contained much more of these metals than the spike.  No 
qualifications are warranted for these data gaps.  Antimony recoveries were 43 and 36 
percent, barium recoveries were 186 and 88 percent, manganese recoveries were 167 and 
97 percent, thallium recoveries were 81 and 73 percent, and tin recoveries were 12 and 14 
percent, all versus SAP-specified QC limits of 75 to 125 percent.   
 
The following nondetected results were flagged “R” to indicate that they are rejected and 
that tin may or may not be present: 
 

• Tin in samples KRY638SB003, KRY638SB002, KRY638SB001,  
KRY635SB001, and KRY635SB002. 

 



The following results were flagged “J” or “UJ”, as appropriate, to indicate that they are 
considered estimated: 
 

• Antimony, barium, and manganese in samples KRY638SB002, KRY638SB002, 
KRY638SB001,KRY638SS001, KRY635SB001, and KRY635SB002, and tin in 
sample KRY638SS001 

 
Thallium results were not qualified because the average recovery was within the QC 
limits. 
 
The aqueous MS/MSD analyses were performed on a sample collected from a different 
site, with all results within QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were seen in these analyses, mostly involving the usual poor 
responders.  The nondetected tin results in five soil samples were rejected because of 
severe matrix interference.  The results for all other metals may be used, as qualified, for 
the purposes stated in the workplan. 
 
 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050070 
 
Sample Numbers: KRY116ASS001 and KRY116ASB001 
 
Matrix: Two Soil Samples 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 9 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050070 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

KRY116ASS001 Soil 05/05/06 X X X X X 
KRY116ASB001 Soil 05/05/06 X X X X X 

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 

Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the 

Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations. As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and most relative percent differences (RPD) for the MS/MSD analyses were 
within QC limits.  Because the sample used for these analyses is unrelated to the site, no 
qualifications are warranted for the minor irregularities observed for RPDs. 
  
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the VOC analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 



 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site and had fully 
satisfactory results. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged one result below the calibration range “J” to indicate that it is as 
extrapolation from the calibration curve.  The value should be considered estimated as 
flagged by the laboratory. 
 



Overall Assessment of This SDG 
 
There were no problems with the SVOC analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 



Other Method-Specific QC Measures 
 
No irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no significant problems with the VPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All results 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 



Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
Both samples contained such low concentrations of total EPH that fractionation was not 
practical.  There were no major problems with the EPH analyses.  Results may be used, 
as, reported for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and the RPD were within QC limits. 
 



Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06050049 
 
Sample Numbers: KRY432SS001, KRY433SS001, KRY436SS001, 

KRY437SS001, KRY438SS001, KRY439SS001, 
KRY442SS001, KRY443SS001, KRY444SS001, 
KRY445SS001, KRY111ASS001, KRY111ASS002, 
KRY111ASS003, KRY111ASB001, KRY440SS001, 
KRY440SS002, KRY112ASS001, KRY440QE001, and 
Two Trip Blanks 

 
Matrix: Seventeen Soil Samples, One Equipment Rinsate 

(Aqueous) Sample, and Two Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 21 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06050049 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY432SS001 Soil 05/01/06 X X X X X  
KRY433SS001 Soil 05/01/06 X X X X X  
KRY436SS001 Soil 05/01/06 X X X X X  
KRY437SS001 Soil 05/01/06 X X X X X  
KRY438SS001 Soil 05/01/06 X X X X X  
KRY439SS001 Soil 05/01/06 X X X X X X 
KRY442SS001 Soil 05/01/06 X X X X X  
KRY443SS001 Soil 05/01/06 X X X X X  
KRY445SS001 Soil 05/01/06 X X X X X  
KRY445SS001 Soil 05/01/06 X X X X X X 

KRY111ASS001 Soil 05/02/06 X X X X X  
KRY111ASS002 Soil 05/02/06   X    
KRY111ASS003 Soil 05/02/06   X    
KRY111ASB001 Soil 05/02/06 X X X X X  
KRY440SS001 Soil 05/03/06 X X X X X  
KRY440SS002 Soil 05/03/06   X    

KRY112ASS001 Soil 05/03/06 X X X X X  
KRY440QE001 Water 05/03/06 X X X X X X 

Trip Blank Water 05/01/06 X      
Trip Blank Water 05/03/06 X      

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 

Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the 

Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 

7471A for soil samples and EPA Methods 200.7, 200.8, and 245.1 
for water samples. 

 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes.   The equipment rinsate sample 
(KRY440QE001) contained a trace quantity (less than 1 microgram per liter) of 
chloroform.  This trihalomethane is commonly found in water that has been disinfected 
with active chlorine (chlorine gas, hypochlorite, or another chemical form).  No 
qualifications were warranted because chloroform was not detected in the associated soil 
samples. 
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  One MSD sample had a recovery 
of 75 percent for p-bromofluorobenzene, versus laboratory-specific QC limits of 78 to 
160 percent and SAP-specified QC limits of 58 to 113 percent.  As discussed below, all 
analyte recoveries from that sample were within QC limits.  No qualifications were 
applied for this minor irregularity in a QC sample. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on samples KRY111ASS001 and 
KRY440SS001 and aqueous MS/MSD analyses on sample KRY440QE001.   With one 
exception all recoveries and relative percent differences (RPD) for the MS/MSD analyses 
were within QC limits.  The aqueous MS/MSD samples yielded an RPD of 24 percent for 
naphthalene, versus the laboratory’s generic QC limit of 20 percent.  Naphthalene was 
not detected in the aqueous sample, so no qualifications were applied. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
Three soil samples were analyzed using less sample mass than usual, because of a limited 
sample mass or the very high (over 50 percent) moisture in the samples.  The reporting 
limits for these samples were raised accordingly.  No other irregularities were noted.  The 
laboratory flagged results below the calibration range “J” to indicate that these results are 



extrapolations from the calibration curve.  The values should be considered estimated as 
flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no major problems with the VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of 7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on samples KRY440SS001 and 
KRY111ASS001 and on samples collected from other sites.  Aqueous MS/MSD samples 
were prepared from a sample collected from another site.  There were minor irregularities 
in the MS/MSD results for samples collected from other sites, but no qualifications are 
warranted in samples collected from another site.   
 
The MS/MSD analyses performed on sample KRY440SS001 yielded recoveries of 38 
and 48 percent for benzoic acid (versus generic QC limits of 70 to 130 percent) and 119 
and 123 percent for benzo(b)fluoranthene (versus laboratory-specific QC limits of 48 to 
122 percent).  The irregularity for benzoic acid was minimal and the recovery was within 
the SAP QC limits for other SVOC compounds, such as 28 to 89 percent for 2,4-
dinitrotoluene.  Therefore, no qualifications were applied.  No qualifications were applied 
for the irregularities in benzo(b)fluoranthene recovery, because this target compound was 
not detected in the parent sample. 
 
The MS/MSD analyzes for the SIM analytes were performed on sample 
KRY111ASS001.  Recoveries for benzo(b)fluoranthene were 137 and 135 percent 
(versus laboratory-specific QC limits of 48 to 122 percent) and dibenz(a,h)anthracene 
were 136 and 135 percent (versus laboratory-specific limits of 41 to 118 percent).  
Neither compound was detected in the parent sample, so no qualifications were made. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the aqueous LCS analyzed on May 10, 2006 at 2144 yielded recoveries of 109 
percent (versus laboratory-specific QC limits of 50 to 94 percent) for 4-chloro-3-
methylphenol, 58 percent (versus generic QC limits of 70 to 130 percent) for 
tetraethyllead, 108 percent (versus laboratory-specific QC limits of 53 to 101 percent) for 
acenaphthene, and 114 percent (versus laboratory-specific QC limits of 54 to 101 
percent) for fluorene.  None of these compounds was detected in the aqueous sample, so 
no qualifications were applied. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In addition, soil samples contained such high levels of extractable organic compounds 
that they were analyzed at 20-fold (sample KRY112ASS001) or 5-fold (all others) 



dilutions.  Reporting limits were raised accordingly.  No qualifications are warranted for 
these irregularities, but note the resulting elevated sample reporting limits. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.    The observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOC known as “poor responders” or because of 
the sample matrix, especially the high extractable organic content of some samples.  All 
results may be used, as qualified, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Almost all surrogate recoveries were within QC limits.  The exception was sample 
KRY433SS001 in which the aliphatic surrogate yielded a recovery of 67 percent, versus 
the QC limits of 70 to 130 percent.  Therefore, the following results were flagged “UJ” to 
indicate that they are considered estimated: 
 

• C5-C8 Aliphatics, C9-C12 aliphatics, methyl tert-butyl ether, and total purgeable 
hydrocarbons in sample KRY433SS001. 

 



Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY111ASS001, KRY440SS001, and a 
sample collected from another SDG.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No significant irregularities were observed, although nontarget compounds interfered 
with recovery of one surrogate.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory.  
 
Overall Assessment of This SDG 
 
There were no serious problems with the VPH analyses.  Results may be used, as 
qualified, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY111ASS001, KRY440SS001, and 
KRY439SS001.  In the MS/MSD analyses on sample KRY111ASS001, all recoveries 
and RPDs were within QC limits except for n-decane, with recoveries of 36 and 42 
percent versus QC limits of 40 to 140 percent.  In the analyses performed on sample 
KRY440SS001, recoveries of n-decane were 25 and 30 percent, of n-dodecane were 38 
and 43 percent, and of naphthalene were 34 and 35 percent, all versus generic QC limits 
of 40 to 140 percent.  Recoveries for all other aliphatics (a total of 10 were spiked) and 
aromatics (a total of 14 were spiked) were within QC limits.  No qualifications were 
applied for these minor variations. 
 
In the MS/MSD analyses for the EPH screen, unspiked samples KRY111ASS001 and 
KRY440SS001 had so much EPH that recoveries could not be determined.  However, all 
RPDs, as well as recoveries for the MS/MSD analyses performed on sample 
KRY430SS001, were within QC limits, so no qualifications were applied. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  With one exception all recoveries were 
within QC limits.  That exception was the LCS analyzed with the MS/MSD analyses 
performed on sample KRY440SS001, which yielded a recovery of 32 percent, versus 
generic QC limits of 40 to 140 percent, for n-decane.  All other aliphatic results were will 
within QC limits, so no qualifications were applied. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were noted. 
 
Overall Assessment of This SDG 
 
Three soil sample and the equipment rinsate sample contained such low concentrations of 
total EPH that fractionation was not practical.  There were no serious problems with the 
EPH analyses.  Results may be used, as reported, for the purposes stated in the workplan. 



 
4.5 Pentachlorophenol Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were originally analyzed within the holding time of 14 days from collection to 
extraction and 40 days from extraction to analysis.  The surrogate was not recovered in 
sample KRY445SS001, which may be a result of laboratory error (failure to spike) or 
serious matrix interference.  The sample was re-extracted 30 days after collection and re-
analyzed.  This time, surrogate recovery was well within QC limits.  Because of the 
exceeded extraction holding time, the following result was flagged “J” to indicate that it 
is considered estimated: 
 

• Pentachlorophenol in sample KRY445SS001. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY440SS001 and on samples collected 
from other sites.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 



Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory.   
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as qualified, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibration verification, and all continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The method blanks and calibration blanks contained traces of some analytes, but the 
samples contained either much higher concentration or were not detected, so no 
qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required.  The soil MS/MSD analyses were 
performed on sample KRY439SS001.  Recoveries of aluminum and iron could not be 
determined because the unspiked sample contained much more of these metals than the 
spike.  No qualifications are warranted for these data gaps.  Recoveries for antimony (46 
and 44 percent), barium (59 and 30 percent), cadmium (73 percent), lead (72 percent), 
manganese (27 and 38 percent), selenium (69 percent), and zinc (65 and 51 percent) were 



biased low and outside SAP-specified QC limits of 75 to 125 percent.  As such, the 
following results were flagged “J” or “UJ”, as appropriate, to indicate that they are 
considered estimated: 
 

• Antimony, barium, cadmium, lead, manganese, selenium, and zinc in samples 
KRY439SS001 and KRY445SS001 

 
The aqueous MS/MSD analyses were performed on a sample collected from another site, 
with all results within QC limits. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were seen in these analyses, mostly involving the usual poor 
responders, such as antimony and selenium.  The results for the metals may be used, as 
qualified, for the purposes stated in the workplan. 
 
 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06040234 
 
Sample Numbers: KRY130QE001 
 
Matrix: One Equipment Rinsate (Water) Sample 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 21 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



 
TABLE 1 

SAMPLE CROSS REFERENCE TABLE 
SAMPLE DELIVERY GROUP H06040234 

 
Sample 

Identification 
Matrix Date 

Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

KRY130QE001 Water 04/27/06 X X X X X X 
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 

8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 

Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts 

Department of Environmental Protection (DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the 

Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 

7471A for soil samples and EPA Methods 200.7, 200.8, and 245.1 
for water samples. 

 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 



Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable; the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 



 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
The sample was analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
The MS/MSD analyses were performed on a sample collected from another site.  The 
samples seemed to have been double-spiked, because all recoveries were about twice the 
expected concentrations (the expected concentrations were similar to those in the LCS, 
discussed in the next section).  No qualifications were made for this aberration involving 
a sample collected from another site. 
 



Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the VOC analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 



 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
The MS/MSD analyses were performed on a sample collected from another site.  These 
analyses had minor irregularities, No qualifications were made for these irregularities 
involving a sample collected from another site.. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits.  
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other problems were observed. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the SVOC analyses.  The analytical results may 
be used, as reported, for the purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 



 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample from another SDG.  All recoveries and 
RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 



Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and RPDs were within their laboratory-specific QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the EPH analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 



Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
  
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY130QE001.  All recoveries and the 
RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 



4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for some continuing calibration verification and all continuing calibration blank 
data.  A subsequent submission corrected the deficiencies. 
 
Holding Times 
 
The sample was analyzed within the holding times of 28 days for mercury and 6 months 
for all other metals. 
 
Calibrations 
 
All calibration results were within QC limits. 
 
Blanks 
 
The method blanks and calibration blanks contained traces of some analytes, but the 
sample contained none at all, so no qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required using a sample collected from another 
site.  The recoveries for silver were below QC limits, but, as noted below, the LCS 
yielded an acceptable recovery.  Therefore, no qualifications are warranted for this 
irregularity in a sample collected from another site. 
 
Laboratory Control Sample Recovery 
 
An LCS was run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
No significant irregularities were observed in these analyses.  The results for the metals 
may be used, as reported, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06040225 
 
Sample Numbers: KRY618SS001, KRY618SB001, KRY618SB002, 

KRY137ASB001, KRY115BSS001, KRY459SS001, 
KRY457SS001, KRY451SS001, KRY635SS001, 
KRY640SS001, KRY456SS001, KRY514SS001, 
KRY402SS001, KRY403SS001, KRY462SS001, 
KRY134ASS001, KRY463SS001, KRY460SS001, 
KRY603SS001, KRY603SB001, KRY603SB002, 
KRY603SB002, KRY403QE001, KRY606SS001, 
KRY606SB001, KRY606SB003, KRY605SS001,  
KRY605SS002, KRY605SS003, KRY605SB001, 
KRY601SS001, KRY601SB001, KRY601SB002, 
KRY601SB003, KRY666SS001, KRY666SB001, 
KRY666SB002, KRY666SB003, and Three Trip Blanks 

 
Matrix: Thirty-seven Soil Samples, One Rinsate (Water) Sample, 

and Three Trip Blanks 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 8 August 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06040225 
 

Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

SPLP 
V

O
C

 

SPLP 
SV

O
C

 

SPLP 
M

etals 

SPLP 
pH

 

KRY618SS001 Soil 04/25/06 X X X X X      
KRY618SB001 Soil 04/25/06 X X X X X X     
KRY618SB002 Soil 04/25/06 X X X X X X     

KRY137ASB001 Soil 04/25/06       X X X X 
KRY115BSS001 Soil 04/26/06 X X X X X      
KRY459SS001 Soil 04/26/06 X X X X X      
KRY457SS001 Soil 04/26/06 X X X X X      
KRY451SS001 Soil 04/26/06 X X X X X      
KRY635SB001 Soil 04/26/06 X X X X X X     
KRY640SS001 Soil 04/26/06 X X X X X      
KRY456SS001 Soil 04/26/06 X X X X X      
KRY514SS001 Soil 04/26/06 X X X X X      
KRY402SS001 Soil 04/26/06 X X X X X      
KRY403SS001 Soil 04/26/06 X X X X X      
KRY462SS001 Soil 04/26/06 X X X X X      

KRY134ASS001 Soil 04/26/06 X X X X X      
KRY463SS001 Soil 04/26/06 X X X X X X     
KRY460SS001 Soil 04/26/06 X X X X X      
KRY603SS001 Soil 04/26/06 X X X X X X     
KRY603SB001 Soil 04/26/06 X X X X X X     
KRY603SB002 Soil 04/26/06 X X X X X X     
KRY603SB003 Soil 04/26/06 X X X X X X     
KRY403QE001 Water 04/26/06 X X X X X X     
KRY606SS001 Soil 04/26/06 X X X X X X     
KRY606SB001 Soil 04/26/06 X X X X X X     
KRY606SB003 Soil 04/26/06 X X X X X X     
KRY605SS001 Soil 04/26/06 X X X X X      



Sample 
Identification 

Matrix Date 
Collected 

V
O

C
 

SV
O

C
 

PC
P 

V
PH

 

EPH
 

M
etals 

SPLP 
V

O
C

 

SPLP 
SV

O
C

 

SPLP 
M

etals 

SPLP 
pH

 

KRY605SS002 Soil 04/26/06   X        
KRY605SS003 Soil 04/26/06   X        
KRY605SB001 Soil 04/26/06 X X X X X X     
KRY601SS001 Soil 04/27/06 X X X X X      
KRY601SB001 Soil 04/27/06 X X X X X      
KRY601SB002 Soil 04/27/06 X X X X X      
KRY601SB003 Soil 04/27/06 X X X X X      
KRY666SS001 Soil 04/27/06 X X X X X X     
KRY666SB001 Soil 04/27/06 X X X X X X     
KRY666SB002 Soil 04/27/06 X X X X X X     
KRY666SB003 Soil 04/27/06 X X X X X X     

Trip Blank Water 04/25/06 X          
Trip Blank Water 04/26/06 X          
Trip Blank Water 04/27/06 X          

 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of Environmental Protection 

(DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A for soil samples and EPA Methods 200.7, 

200.8, and 245.1 for water samples. 
SPLP VOC = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 followed by analysis of the 

extract by EPA SW-846 Method 8260B. 
SPLP SVOC = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 followed by analysis of the 

extract by EPA SW-846 Method 8270C. 
SPLP Metals = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 followed by analysis of the 

extract by EPA SW-846 Methods 6010B and 7470A. 
SPLP pH = Synthetic precipitation leaching procedure extraction by EPA SW-846 Method 1312 followed by analysis of the 

extract by EPA SW-846 Method 9045C. 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed, if used in the analytical method, are evaluated for a full data review.  
Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations. As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits, with one exception.  In 
one opening continuing calibration verification (CCV) for soil samples,  No. A050206, 



bromomethane yielded a recovery of 138 percent, versus the laboratory’s QC limits of 70 
to 130 percent.  That compound was not detected in any of the analyses performed on 
that day and the closing CCV was well within QC limits.  Therefore, no qualifications 
were applied for this minor exceedance. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blanks also contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
Soil MS/MSD analyses were performed on samples KRY618SS001 and KRY605SS001.  
All recoveries and relative percent differences (RPD) for the MS/MSD analyses 
performed on sample KRY618S001 were within QC limits.  In the MS/MSD analyses 
performed on sample KRY605SS001, all recoveries were within QC limits, but the RPD 
for 2-butanone was 23 percent, versus the laboratory’s generic QC limit of 20 percent.  2-
Butanone, which frequently responds poorly on the instrument, was not detected in the 
sample, so no qualifications were applied for this minor exceedance of a generic QC 
limit. 
 
The aqueous MS/MSD analyses were performed on a sample collected from another site.  
All recoveries and RPDs were within QC limits. 
  
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  The laboratory flagged results below the 
calibration range “J” to indicate that these results are extrapolations from the calibration 
curve.  The values should be considered estimated as flagged by the laboratory. 



 
Overall Assessment of This SDG 
 
There were no significant problems with the VOC analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  One sample (KRY635SS001) had a 
recovery of 132 percent for 2,4,6-tribromophenol, versus the SAP-specified QC limits of 
19 to 122 percent.  No qualifications are warranted for a single acid surrogate out of QC 
limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 



Matrix Spike/Matrix Spike Duplicate Performance 
 
An aqueous MS/MSD analysis was performed on a sample collected from another site 
and yielded fully satisfactory results. 
 
Soil MS/MSD analyses were performed on samples KRY115BSS001 and 
KRY605SS001.  For the SIM analyses, only sample KRY115BSS001 was used for 
MS/MSD analyses.    In the first non-SIM MS/MSD analysis, 2,3,4,5-tetrachlorophenol, 
2,3,4,6-tetrachlorophenol, 2,3,4-trichlorophenol, and 3,3’-dichlorobenzidine yielded low 
recoveries.  In the MS/MSD analyses on sample KRY605SS001, 2,3,5,6-
tetrachlorophenol and 3,3’-dichlorobenzidine yielded similar low recoveries.  Both 
samples were diluted 5-fold for analysis due to the high concentrations of nontarget 
extractable compounds.  Therefore, the following results were flagged “UJ” to indicate 
that the sample quantitation limits are considered estimated because of apparent matrix 
interference: 
 

• 2,3,4,5-Tetrachlorophenol, 2,3,4,6-tetrachlorophenol, 2,3,4-trichlorophenol, and 
3,3’-dichlorobenzidine in sample KRY115BSS001. 

• 2,3,5,6-Tetrachlorophenol and 3,3’-dichlorobenzidiene in sample KRY605SS001. 
 
In the SIM MS/MSD analyses, all SVOC compounds except anthracene and 
benzo(b)fluoranthene yielded recoveries below their QC limits.  Therefore, the following 
results were flagged “UJ” to indicate that the sample quantitation limits are considered 
estimated because of apparent matrix interference: 
 

• Acenaphthene, benzo(a)anthracene, benzo(a)pyrene, benzo(k)fluoranthene, 
chrysene, dibenz(a,h)anthracene, fluorene, phenanthrene, and pyrene in sample 
KRY115BSS001. 

 
Similar matrix interference may exist in other samples, especially those with extracts that 
were diluted because of the high content of extractable organic compounds in the 
samples. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
However, the aqueous LCS had low recoveries for 1-methylnaphthalene (67 percent 
versus generic QC limits of 70 to 130 percent), 2,3,5,6-tetrachlorophenol (52 percent, 
versus the same generic QC limits, 2,6-dimethylnaphthalene (67 percent, versus the same 
generic limits), bis(2ethylhexyl)phthalate (58 percent, versus the same generic QC 
limits), and tetraethyl lead (35 percent, versus generic QC limits of 70 to 130 percent).  
None of these SVOCs was detected in the associated soil samples, so the following 
associated results were flagged “UJ” to indicate that the quantitation limits are considered 
estimated: 
 



• 1-Methylnaphthalene, 2,3,5,6-tetrachlorophenol, 2,3-dimethylnaphthalene, bis(2-
ethylhexyl)phthalate, and tetraethyl lead in sample KRY403QE001. 

 
One soil LCS, analyzed on May 5, 2006, yielded a recovery of 96 percent for 2,4-
dimethylphenol, versus laboratory-specific QC limits of 31 to 95 percent, and a recovery 
of 68 percent for 3,3’-dichlorobenzidine, versus generic QC limits of 70 to 130 percent.  
Another soil LCS, analyzed on May 11, 2006, also yielded a recovery of 68 percent for 
3,3’-dichlorobenzidine.  No qualifications were applied for these minor irregularities in 
nondetected compounds. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In addition, several samples contained such high concentrations of extractable organic 
compounds that the laboratory analyzed them at dilutions.  No qualifications are 
warranted for these irregularities, but note the resulting elevated sample reporting limits. 
 
Overall Assessment of This SDG 
 
There were no serious problems with the SVOC analyses.  Observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOCs known as “poor responders” to the 
instrument) or because of the sample matrix, especially the high extractable organic 
content of some samples.  The analytical results may be used, as reported, for the 
purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 



Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on three samples from the site.  Most recoveries and 
RPDs were within QC limits.  The exception involved slightly high recoveries of m+p-
xylenes from a sample in another SDG.  That result is discussed in the SDG the sample is 
a part of, so no qualifications are warranted for this SDG. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory.  
 
Overall Assessment of This SDG 
 
There were no significant problems with the VPH analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 



4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data.  
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on three samples from this site from other SDG and 
on sample KRY605SS001.  The irregularities observed in one of the MS/MSD analyses 
performed on a sample from another SDG are discussed with that SDG.  In the MS/MSD 
analyses on sample KRY605SS001, recoveries of decane were 30 and 44 percent, 
respectively, versus the laboratory’s generic QC limits of 40 to 140 percent for individual 
spiked compounds, and SAP-specific QC limits of 50 to 150 percent for diesel.  
Recoveries of naphthalene were 31 and 50 percent, respectively, versus the same QC 
limits.  However, the all other recoveries were within the laboratory-specified limits for 
both the 10 heavier alkanes (42 to 88 percent recoveries) and the 13 heavier aromatics 
(48 to 90 percent recoveries).  No qualifications were applied for these relatively minor 
irregularities.  However, 5 of the 14 aromatics yielded excessive RPDs.  Examples 
include naphthalene, with an RPD of 48 percent versus the laboratory-specified QC limit 
of 40 percent and acenaphthylene, with an RPD of 36 percent versus the laboratory-
specified QC limit of 20 percent.  Because of the apparent irregularities in responses, 
especially in the lighter aromatics, the following result was flagged “J” to indicate that it 
may be considered estimated: 
 



• C11 to C22 Aromatics in sample KRY605SS001. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
Some samples, such as KRY618SB001, contained such low concentrations of total EPH 
that fractionation was not practical.  There were no major problems with the EPH 
analyses.  Results may be used, as qualified. for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 



 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples KRY618SS001 and KRY605SS001.  All 
recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed.  The laboratory flagged results below the calibration 
range “J” to indicate that these results are extrapolations from the calibration curve.  The 
values should be considered estimated as flagged by the laboratory.   
 
Overall Assessment of This SDG 
 
There were no major problems with the pentachlorophenol analyses.  Results may be 
used, as reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, some continuing calibrations verification, and all continuing 
calibration blank data. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 
 
Blanks 
 
The aqueous matrix blanks contained traces of some analytes, but the sample contained 
none of these metals, so no qualifications are warranted..  The soil matrix blank contained 



low concentrations of several metals.  The samples contained much higher concentrations 
(as with barium and zinc) or none at all (as with silver) so, again, no qualifications are 
warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required, although some of the samples used were 
collected from other sites.  Most aqueous MS/MSD results were within QC limits.  The 
exception was irregular manganese recoveries in one EPA Method 200.7 set.  Because 
the sample was collected from another site, no qualifications are warranted. 
 
In the soil MS/MSD analyses performed on sample KRY618SS001, recoveries of 
aluminum and iron could not be determined because the sample contained much more of 
these metals than the spike.  No qualifications are warranted for these data gaps.  
Antimony recoveries were 47 and 47 percent, lead recoveries were 74 and 75 percent, 
manganese recoveries were 104 and 56 percent, and selenium recoveries were 62 and 61 
percent, versus SAP-specified QC limits of 75 to 125 percent.  As such, the following 
results were flagged “J” or “UJ”, as appropriate, to indicate that they are considered 
estimated: 
 

• Antimony, lead, manganese, and selenium in samples KRY618SB001, 
KRY618SB002, KRY635SB001, KRY463SS01, KRY603SS001, 
KRY603SB001, KRY603SB002, KRY603SB003, KRY606SS001, 
KRY606SB001, KRY606SB003, KRY605SB001, KRY666SS001, 
KRY666SB001, KRY666SB002 and KRY666SS003 

 
All RPD results were within QC limits, so no further qualifications are warranted. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
A few minor irregularities were observed in these analyses, mostly involving the usual 
poor responders, such as antimony and selenium.  The results for metals in soil may be 
used, as qualified, for the purposes stated in the workplan. 



 
 

4.7 Synthetic Precipitation Leaching Procedure Volatile Organic 
Compound Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were within the holding times of 14 days from collection to TCLP extraction 
and 14 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
No SPLP MS/MSD analyses were performed.  No qualifications are warranted for this 
data gap.  The aqueous MS/MSD analyses are discussed above in Section 4.1.  No further 
qualifications are warranted. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 



Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the SPLP VOC analyses.  Results may be used, as reported, 
for the purposes stated in the workplan. 
 
 

4.8 Synthetic Precipitation Leaching Procedure Semivolatile Organic 
Compound Analyses 

 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to TCLP 
extraction, 7 days from TCLP extraction to preparative extraction,  and 40 days from 
preparative extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits.  
 



Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
No SPLP MS/MSD analyses were performed.  No qualifications are warranted for this 
data gap.  The aqueous MS/MSD analyses are discussed above in Section 4.2.   No 
further qualifications are warranted. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed.  
 
Overall Assessment of This SDG 
 
There were no problems with the SPLP SVOC analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 
 

4.9 Synthetic Precipitation Leaching Procedure Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration and continuing calibration blank data. 
 
Holding Times 
 
Samples were extracted and analyzed within the holding times of 28 days from collection 
to TCLP extraction and 28 days from TCLP extraction to analysis for mercury and 6 
months from collection to TCLP extraction and 6 months from TCLP extraction to 
analysis for all other metals. 
 
Calibrations 
 
All furnished calibration results were within QC limits. 



 
Blanks 
 
The aqueous matrix blank contained low concentration of several metals.  The samples 
contained none at all of the metals so no qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
All aqueous MS/MSD results, which are relevant to SPLP analyses, were within QC 
limits or from samples collected from another site. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with the analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 
No significant irregularities were observed in these analyses.  The results may be used, as 
reported, for the purposes stated in the workplan. 
 
 

4.10 Synthetic Precipitation Leaching Procedure pH Analysis 
 
Deliverables 
 
As originally delivered, the data package included only the results of the analysis.  No 
QC data were included, although a minimum of continuing calibration, LCS, and sample 
duplicate result were expected.  Because of this lack of information, the following result 
was flagged “J” to indicate that it is considered estimated: 
 

• SPLP pH in sample KRY137ASS001. 
 
 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06040170 
 
Sample Numbers: KRY121CSS001, KRY121CSB001, KRY121CSB002, 

KRY612SB001, KRY612SB002, KRY607SS001, 
KRY607SS002, KRY607SS003, KRY607SB001, 
KRY607SB002, KRY123ASS001, KRY123ASB001, 
KRY612QE001, and Trip Blank 

 
Matrix: Twelve Soil Samples, One Rinsate (Water) Sample, and 

One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 26 July 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06040170 
 

Sample ID Matrix Date 
Collected

VOC SVOC VPH EPH PCP Metals TOC 

KRY121CSS001 Soil 04/20/06 X X X X X   
KRY121CSB001 Soil 04/20/06       X 
KRY121CSB002 Soil 04/20/06 X X X X X  X 
KRY612SB001 Soil 04/21/06 X X X X X X  
KRY612SB002 Soil 04/21/06 X X X X X X  
KRY607SS001 Soil 04/21/06 X X X X X   
KRY607SS002 Soil 04/21/06     X   
KRY607SS003 Soil 04/21/06     X   
KRY607SB001 Soil 04/21/06 X X X X X X  
KRY607SB002 Soil 04/21/06 X X X X X X  

KRY123ASS001 Soil 04/21/06 X X X X X   
KRY123ASB001 Soil 04/20/06 X X X X X X  
KRY612QE001 Water 04/21/06  X X X X X  

Trip Blank Water 04/19/06 X       
 
VOC = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of Environmental Protection 

(DEP) VPH Method. 
EPH = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH Method. 
PCP = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 7471A for soil samples and EPA Methods 200.7, 

200.8, and 245.1 for water samples. 
TOC = Total organic carbon analyzed by American Soil Association Method 29-3. 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N  = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0. 
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 
 



Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes.  The trip 
blank also contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a soil sample collected from another site.  All 
recoveries and relative percent differences (RPD) were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the VOC analyses.  Results may be used, as reported, for 
the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 
aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 



Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  One sample (KRY612SBS001) had a 
recovery of nitrobenzene-d5 of 143 percent, versus the laboratory’s QC limits of 23 to 
120 percent.  No qualifications are warranted for a single base-neutral surrogate being out 
of QC limits.   
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
An aqueous MS analysis was performed on a sample collected from this site, but from 
another SDG.  All recoveries were within QC limits except for 2,4,5-trichlorophenol (106 
percent versus QC limits of 47 to 96 percent) and 4-chloro-3-methylphenol (96 percent 
versus QC limits of 50 to 94 percent).  Neither compound was detected in the aqueous 
sample, so no qualifications were applied for these minor exceedances. 
 
MS/MSD analyses were performed on a soil sample collected from another site.  Most 
recoveries and all RPDs were within QC limits, and the irregularities were minimal.  No 
qualifications are warranted for these minor problems in a sample collected from another 
site. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
The aqueous LCS had irregular recoveries for 1-methylnaphthalene (53 percent versus 
generic QC limits of 70 to 130 percent), 3,3’-dichlorobenzidine (62 percent versus 



generic QC limits of 70 to 130 percent), benzoic acid (11 percent versus generic QC 
limits of 70 to 130 percent), benzyl alcohol (34 percent versus generic QC limits of 70 to 
130 percent), and hexachloroethane (33 percent versus laboratory-specific QC limits of 
34 to 74 percent).  No qualifications were applied for the three compounds that were only 
slightly below their QC limits because the lower limit of the generic QC limits is much 
higher than the historical lower limits for other SVOC compounds and my not be 
appropriate.  However, the following results were flagged “UJ” to indicate that the 
sample quantitation limits are considered estimated and may be biased low: 
 

• Benzoic acid and benzyl alcohol in sample KRY612QE001 
 
One of the solid LCS had excessive recoveries for 2-chloronaphthalene (102 percent, 
versus laboratory-specific QC limits of 53 to 98 percent), 2-nitrophenol (98 percent, 
versus laboratory-specific QC limits of 33 to 92 percent), benzo(e)pyrene (134 percent, 
versus generic QC limits of 70 to 130 percent), and benzyl alcohol (138 percent, versus 
generic QC limits of 70 to 130 percent).  None of these SVOCs was detected in the 
associated soil samples, so no qualifications were applied to the data for these 
irregularities.  The other soil LCS had fully satisfactory results. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged the many results below the calibration range “J” to indicate that 
these results are extrapolations from the calibration curve.  The values should be 
considered estimated as flagged by the laboratory.   
 
Sample KRY612SB001 contained such high levels of extractable organic compounds 
(the extract could not be concentrated down to the usual 1 milliliter) that it was analyzed 
at a 20-fold dilution.  Samples KRY612SB002, KRY607SS001, and KRY607SB002 
were also analyzed at 10-fold dilutions due to high extractable organic compound 
content.  No qualifications are warranted for these irregularities, but note the resulting 
elevated sample reporting limits. 
 
In the SIM analyses of two samples, the non-target compounds in the samples lowered 
the chromatographic resolution so that benzo(b)fluoranthene and benzo(k)fluoranthene 
could not be separated.  The laboratory quantitated the total peak as 
benzo(b)fluoranthene.  The following results were flagged “J” to indicate that the 
concentration is considered estimated because it may include some of one or both 
isomers: 
 

• Benzo(b)fluoranthene in samples KRY607SS001 and KRY607SB001. 
 
Overall Assessment of This SDG 



 
There were no serious problems with the SVOC analyses.  Observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOC known as “poor responders” to the 
instrument) or because of the sample matrix, especially the high extractable organic 
content of some samples.  The analytical results may be used, as qualified, for the 
purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another site.  All 
recoveries and RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 



 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  The analytical results may be used, as 
reported. for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
All surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY607SS001.  All recoveries and RPD 
were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 



Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No other irregularities were noted. 
 
Overall Assessment of This SDG 
 
Some samples, such as KRY121CSS001, contained such low concentrations of EPH that 
fractionation was not practical . There were no significant problems with the EPH 
analyses.  The analytical results may be used, as reported, for the purposes stated in the 
workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples collected from another site.  All 
recoveries and RPD were within QC limits. 



 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed with the analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  Results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank data.  A subsequent submission corrected the deficiencies. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All calibration results were within QC limits. 
 
Blanks 
 
The aqueous matrix blank contained a low concentration of zinc.  Zinc was not detected 
in the associated sample, so no qualifications are warranted.  The soil matrix blank 
contained low concentrations of copper and zinc.  The samples contained much higher 
concentrations, so no qualifications are warranted. 
  
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required, although some of the samples used were 
collected from other sites.  All aqueous MS/MSD results were within QC limits. 



 
In the soil MS/MSD analyses performed on sample KRY612SB001, recoveries of 
aluminum and iron could not be determined because the sample contained much more of 
these metals than the spike.  No qualifications are warranted for these data gaps.  
Antimony recoveries were 25 and 29 percent, versus QC limits of 75 to 125 percent.  
Because of these very low recoveries and the fact that antimony was not reported in any 
associated sample, the following  results were flagged “R” to indicate that the results are 
rejected. Antimony may or may not be present in the samples: 
 

• Antimony in samples KRY612SB001, KRY612SB002, KRY607SB001, 
KRY607SB002, and KRY123ASB001 

 
Cadmium recoveries were 72 and 72 percent and selenium recoveries were 65 and 67 
percent, versus the same QC limits of 75 to 125 percent.  The following results were 
flagged “UJ” to indicate that the sample reporting limits are considered estimated: 
 

• Cadmium and selenium in samples KRY612SB001, KRY612SB002, 
KRY607SB001, KRY607SB002, and KRY123ASB001 

 
Beryllium recoveries were 76 and 74 percent and thallium recoveries were 74 and 77 
percent.  Because the average recoveries are within the 75 to 125 percent QC limits, no 
qualifications were applied for these irregularities.  Barium recoveries were 197 and 158 
percent.  Therefore, the following results were flagged “J” to indicate that they are 
considered estimated and may be biased high: 
 

• Barium in samples KRY612SB001, KRY612SB002, KRY607SB001, 
KRY607SB002, and KRY123ASB001 

 
All RPD results were within QC limits, so no further qualifications are warranted. 
 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDG 
 



A few minor irregularities were seen in these analyses, mostly involving the usual poor 
responders, such as cadmium and selenium.  The only serious problem was the very low 
(less than 30 percent) recoveries for antimony in the soil MS/MSD analyses.  Therefore, 
the nondetected results for antimony in all soil samples were rejected.  Many soil 
matrices will interfere with the analysis of antimony when EPA SW-846 Method 6010 or 
a similar inductively coupled plasma/atomic emission spectroscopy method is used.  If it 
is suspected that antimony may be a contaminant of concern at this site, an alternative 
analytical method, such as EPA SW-846 Method 6020 or one of the EPA SW-846 7000 
series methods, should be used.  The results for all metals other than antimony in soil 
may be used, as qualified, for the purposes stated in the workplan. 
 
 

4.7 Total Organic Carbon Analysis 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory validation of 
this method except for calibration information.  Tetra Tech noted that the method was 
revised in the third edition (released in 1996) of the source document, although the 
laboratory cites the obsolete (1982) version. 
 
Holding Times 
 
There are no specific requirements for holding time.  The samples were analyzed within 
the VOC holding time of 14 days from collection to analysis, the most restrictive organic 
holding time. 
 
Calibration 
 
No calibration data were reported.  No qualifications were applied because of this data 
gap. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable analytes. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses are not required in this analysis. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed and the recovery was within QC limits. 
 
Field Duplicate Samples 
 



No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no apparent problems with the TOC analysis.  The analytical results may be 
used, as reported, for the purposes stated in the workplan. 



DATA VALIDATION REPORT 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Energy Laboratories, Inc., Helena, Montana 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. 
 
SDG Number: H06040167 
 
Sample Numbers: KRY114BSS001, KRY114BSB001, KRY617SB001, 

KRY616SB001, KRY616SB002, KRY900QS001, and Trip 
Blank 

 
Matrix: Five Soil Samples, One Source Water, and One Trip Blank 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 12 July 2006 
 
 

1.0 INTRODUCTION 
 
Data were validated in accordance with the U.S Environmental Protection Agency (EPA) 
document  “National Functional Guidelines for Organic Data Review” dated October 
1999, “National Functional Guidelines for Inorganic Data Review” dated October 2004, 
the Montana Department of Environmental Quality (MDEQ) approved Sampling and 
Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA methods 
used here.  The following Table 1 lists the samples and the analyses performed on each 
sample.  Section 2.0 of this data validation report lists the specific criteria reviewed.  
Section 3.0 is the glossary of qualifiers used in validating the data.  Section 4.0 provides 
an assessment of the data by methodology.  A separate spreadsheet, derived from the 
laboratory’s electronic data deliverable (EDD), contains all validated analytical results.  
Validated results are imported into the KRY database and delivered as an appendix to the 
final remedial investigation report. 
 



TABLE 1 
SAMPLE CROSS REFERENCE TABLE 

SAMPLE DELIVERY GROUP H06040167 
 

Analyses Sample ID Matrix Date 
Collected VOC SVOC VPH EPH PCP Metals Formaldehyde Chlorine Bromate

KRY114BSS001 Soil 04/18/06 X X X X X     
KRY114BSB001 Soil 04/18/06 X X X X X     
KRY617SB001 Soil 04/19/06 X X X X X X    
KRY616SB001 Soil 04/19/06 X X X X X X    
KRY616SB002 Soil 04/19/06 X X X X X X    
KRY900QS001 Water 04/19/06 X X X X X X X X X 

Trip Blank Water 01/19/06 X  X       
 
VOC  = Volatile organic compounds analyzed by EPA SW-846 Method 8260B. 
SVOC  = Semivolatile organic compounds analyzed by EPA SW-846 Method 8270C. 
VPH = Volatile petroleum hydrocarbons analyzed by the Massachusetts Department of Environmental Protection 

(DEP) VPH Method. 
EPH  = Extractable petroleum hydrocarbons analyzed by the Massachusetts DEP EPH Method. 
PCP  = Pentachlorophenol analyzed by EPA SW-846 Method 8151. 
Metals  = Metals analyzed by EPA SW-846 Methods 6010B, 6020, and 5471A for soil samples and EPA Methods 200.7, 

200.8, and 245.1 for water samples. 
Formaldehyde = Analyzed by a modification of National Institute of Occupational Safety and Health (NIOSH) Method 3500. 
Chlorine = Analyzed for residual chlorine by Standard Method 4500-Cl-B. 
Bromate  = Analyzed by EPA Method 300.1 by Underwriters’ Laboratories, Inc., of South Bend, Indiana, under 

subcontract. 
 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Compound identification 
Compound quantitation 
Reported detection limits 
Sample result verification 
Tentatively identified compounds (TICs) 
System performance 

* Overall assessment of the SDG. 
 

Inorganic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Matrix spike, matrix duplicate, matrix spike duplicate (MS, MD, MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Inductively coupled plasma (ICP) serial dilution results 
* Field duplicate samples 
 Other method-specific QC measures 

Graphite furnace atomic absorption QC measures 
Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 

* Overall assessment of the SDG. 
 
 
 
 



3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
N  = Indicates presumptive evidence of the compound. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  Analyses are listed 
in the same order as in Table 1. 
 
 

4.1 Volatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The percent differences (%D) of the continuing 
calibrations from the initial calibrations were within QC limits. 



 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Internal Standard Performance 
 
No data on internal standard recoveries was provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY900QS001 and a soil sample from 
another SDG.  All recoveries and relative percent differences (RPD) were within QC 
limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Overall Assessment of This SDG 
 
There were no problems with the VOC analyses.  The analytical results may be used, as 
reported, for the purposes stated in the workplan. 
 
 

4.2 Semivolatile Organic Compound Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration and internal standard data.  Note that certain polynuclear 



aromatic hydrocarbons were analyzed separately by the selected-ion monitoring (SIM) 
variant of EPA SW-846 Method 8070C.  The analytical variants are discussed together. 
 
Holding Times 
 
Samples were analyzed within the holding times of  7 days (water) and 14 days (soil) 
from collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations from the 
initial calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  Four samples (KRY114BSS01, 
KRY617SB001, KRY616SB001, and KRY616SB002) yielded recoveries of 
nitrobenzene-d5 ranging from 125 percent to 129 percent, versus the laboratories QC 
limits of 23 to 120 percent.  No qualifications are warranted for a single SVOC base-
neutral surrogate being out of QC limits.   
 
Internal Standard Performance 
 
No data on internal standard recoveries were provided.  No qualifications were applied 
because of this data gap. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
An aqueous MS analysis (there was insufficient sample volume for a SVOC MSD 
analysis) was performed on sample KRY900QS001.  All recoveries were within QC 
limits except for 2,4,5-trichlorophenol (106 percent versus QC limits of 47 to 96 percent) 
and 4-chloro-3-methylphenol (96 percent versus QC limits of 50 to 94 percent).  Neither 
compound was detected in this aqueous sample, so no qualifications were applied for 
these minor exceedances. 
 
MS/MSD analyses were performed on a soil sample from another SDG.  Most recoveries 
and all RPDs were within QC limits, and the irregularities were minimal.  No 
qualifications are warranted for these minor problems in a sample from another site. 
 
Laboratory Control Sample Recoveries 



 
LCSs were analyzed with each analytical run.  Most recoveries were within QC limits.  
The aqueous LCS had irregular recoveries for 1-methylnaphthalene (53 percent versus 
generic QC limits of 70 to 130 percent), 3,3’-dichlorobenzidine (62 percent versus 
generic QC limits of 70 to 130 percent), benzoic acid (11 percent versus generic QC 
limits of 70 to 130 percent), benzyl alcohol (34 percent versus generic QC limits of 70 to 
130 percent), and hexachloroethane (33 percent versus laboratory-specific QC limits of 
34 to 74 percent).  None of these SVOCs was detected in the one aqueous sample.  No 
qualifications were applied for the three compounds that were only slightly below the QC 
limits.  (As the laboratory noted in the case narrative, the generic limits may be 
inappropriate.)  However, the non-detected results for the compounds with very low 
recoveries were flagged “UJ” to indicate that the sample quantitation limits are 
considered estimated and may be biased low.  This affected: 
 

• Benzoic acid and benzyl alcohol in sample KRY900QS001 
 
The solid LCS had excessive recoveries for 2-chloronaphthalene (102 percent, versus 
laboratory-specific QC limits of 53 to 98 percent), 2-nitrophenol (98 percent, versus 
laboratory-specific QC limits of 33 to 92 percent), benzo(e)pyrene (134 percent, versus 
generic QC limits of 70 to 130 percent), and benzyl alcohol (138 percent, versus generic 
QC limits of 70 to 130 percent).  None of these SVOCs was detected in the soil samples, 
so no qualifications were applied to the data. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory.  In contrast, sample KRY114BSB001 contained 
such high levels of extractable organic compounds (the extract could not be concentrated 
down to the usual1 milliliter) that it was analyzed at a 20-fold dilution.  No qualifications 
are warranted for this irregularity, but note the resulting elevated sample reporting limits. 
 
In the SIM analyses of two samples, the non-target compounds detected in the samples 
lowered the chromatographic resolution so that benzo(b)fluoranthene and 
benzo(k)fluoranthene could not be separated.  The laboratory quantitated the total peak as 
benzo(b)fluoranthene.  The following results were flagged “J” to indicate that the 
concentration is considered estimated because it may include some of one or both 
isomers: 
 

• Benzo(b)fluoranthene in samples KRY114BSS001 and KRY616SB002 
 
Overall Assessment of This SDG 



 
There were no serious problems with the SVOC analyses.  Observed problems were 
either inherent in the characteristics of the analytes (such as the irregular responses in the 
LCS and MS/MSD samples involving SVOCs known as “poor responders” to the 
instrument) or because of the sample matrix, especially the high extractable organic 
content of some samples.  The analytical results may be used, as qualified, for the 
purposes stated in the workplan. 
 

4.3 Volatile Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds of the continuing calibrations were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY900QS001 and a soil sample from 
another SDG.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 



 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the VPH analyses.  The analytical results may be used, as 
reported, for the purposes stated in the workplan. 
 

4.4 Extractable Petroleum Hydrocarbon Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 14 days from collection to extraction 
and 40 days from extraction to analysis. 
 
Calibration 
 
As indicated above, the initial calibration data was not included in the data package.  No 
qualifications were applied because of this data gap.  Continuing calibrations were 
performed at the required frequencies and concentrations.  The %Ds of the continuing 
calibrations were within QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Most surrogate recoveries were within QC limits.  Sample KRY114BSB001 contained 
such high concentrations of extractable hydrocarbons that these compounds interfered 
with determination of the surrogate.  No qualifications are warranted for this irregularity. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on sample KRY900QS001 and a soil sample from 
another SDG.  All recoveries and RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 



LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curves.  The values should be considered 
estimated as flagged by the laboratory. 
 
Most total EPH concentrations were so low that the differentiation into specific 
compounds and classes was not possible. 
 
Overall Assessment of This SDG 
 
There were no significant problems with the EPH analyses.  The analytical results may be 
used, as reported, for the purposes stated in the workplan. 
 

4.5 Pentachlorophenol Analyses 
 
Deliverables 
 
As originally delivered, the data package included all materials for cursory analysis 
except for initial calibration data. 
 
Holding Times 
 
Samples were analyzed within the holding time of 7 days (water) and 14 days (soil) from 
collection to extraction and 40 days from extraction to analysis. 
 
Calibration 
 
Calibrations were performed at the required frequencies and concentrations.  As indicated 
above, the initial calibration data was not included in the data package.  No qualifications 
were applied because of this data gap.  The %Ds in the continuing calibration were within 
QC limits. 
 
Blanks 
 
Method blanks were analyzed as required and contained no detectable analytes. 
 
Surrogate Recoveries 
 
Surrogate recoveries were within QC limits. 



 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on samples from another SDG.  All recoveries and 
RPDs were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
LCSs were analyzed with each analytical run.  All recoveries were within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the pentachlorophenol analyses.  The analytical results may 
be used, as reported, for the purposes stated in the workplan. 
 

4.6 Metals Analyses  
 
Deliverables 
 
As originally delivered, the data package contained all materials for cursory validation 
except for initial calibration, continuing calibration verification, and continuing 
calibration blank data.  A subsequent submission corrected the deficiencies. 
 
Holding Times 
 
Samples were analyzed within the holding times of 28 days for mercury and 6 months for 
all other metals. 
 
Calibrations 
 
All calibration results were within QC limits. 
 
Blanks 
 
The soil matrix blank contained a low concentration of zinc.  Samples contained much 
higher concentrations, so no qualifications are warranted.  The aqueous matrix blank 
contained low concentrations of barium, beryllium, and manganese.  The following result 



had a similar concentration, so the analyte was flagged “U” to indicate that it may be a 
laboratory artifact: 
 

• Barium in sample KRY900QS001 
 
Neither beryllium nor manganese was detected in that sample, so no further qualifications 
are warranted. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed as required, although a number of the samples used 
were collected from other sites and yielded irregularities involving silver and mercury, 
among other metals.   Because the samples were collected from another site, no 
qualifications are warranted.  In the soil MS/MSD analyses performed on sample 
KRY617SB001, recoveries of aluminum, barium, and iron could not be determined 
because the sample contained much more of these metals than the spike.  No 
qualifications are warranted for these data gaps.  Antimony recoveries were 49 and 48 
percent and selenium recoveries were 76 and 71 percent, versus QC limits of 75 to 125 
percent.  Therefore, the following results were flagged “UJ” to indicate that the sample 
reporting limits are considered estimated: 
 

• Antimony and selenium in samples KRY617SB001, KRY616SB001, and 
KRY616SB002 

 
Laboratory Control Sample Recovery 
 
LCSs were run with each analysis and produced results within QC limits. 
 
Inductively Coupled Plasma Serial Dilution Results 
 
No ICP serial dilution results were reported.  No qualifications were applied because of 
this data gap. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Overall Assessment of the SDB 
 
A few minor irregularities were seen in these analyses, mostly involving the usual poor 
responders, such as antimony and selenium.  The analytical results may be used, as 
qualified, for the purposes stated in the workplan. 
 
 

4.7 Formaldehyde Analysis 
 



Deliverables 
 
As originally delivered, the data package included all materials for cursory validation 
except for calibration information. 
 
Holding Times 
 
There are no specific requirements for holding time.  The sample was analyzed within the 
VOC holding time of 14 days from collection to analysis. 
 
Calibration 
 
No calibration data were reported.  No qualifications were applied because of this data 
gap. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable formaldehyde. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses are not required in this analysis.  A sample duplicate analysis yielded 
acceptable precision results. 
 
Laboratory Control Sample Recoveries 
 
An LCS was analyzed and the recovery was within QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the formaldehyde analysis.  The analytical results may be 
used, as reported, for the purposes stated in the workplan. 
 

4.8 Chlorine Analysis 
 
Deliverables 
 



As originally delivered, the data package included all materials for cursory analysis 
except for the initial standardization of the iodine titrant. 
 
Holding Times 
 
There are no specific requirements for holding time, but the sample was analyzed less 
than 7 days after collection. 
 
Calibration 
 
The titrant was presumed to have been standardized as required.  No qualifications were 
required for this data gap. 
 
Blanks 
 
A method blank was analyzed as required and contained no detectable chlorine. 
 
Matrix Spike/Matrix Spike Duplicate Performance 
 
MS/MSD analyses were performed on a sample collected from another SDG.  All 
recoveries and the RPD were within QC limits. 
 
Laboratory Control Sample Recoveries 
 
A LCS was analyzed and yielded an acceptable recovery. 
 
Field Duplicate Samples 
 
No field duplicate samples were identified in this SDG. 
 
Other Method-Specific QC Measures 
 
No irregularities were observed. 
 
Overall Assessment of This SDG 
 
There were no problems with the residual chlorine analysis.  The result may be used, as 
reported, for the purposes stated in the workplan. 
 

4.9 Bromate Analysis 
 
Deliverables 
 
As originally delivered, the data package contained only the subcontractor’s certificate of 
analysis.  There were no apparent problems with the bromate analysis.  The analytical 
result was flagged “UJ” to indicate that the reporting limit is considered estimated. 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1036399 
 
Sample Numbers: KRYKPT3GW002 
 
Matrix: One groundwater sample 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 12 September 2006 
 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 



 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 



4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
Deliverables 
 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The sample was extracted within the holding time limit of 30 days and the extract was 
analyzed within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  All calibration results were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed with the field sample on each day of analysis and yielded 
positive results for several analytes.  However, the sample contained much higher 
concentrations, so no qualifications are warranted. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 
Internal Standard Performance 
 
All internal standard recoveries were within QC limits for the field sample, the LCS, and 
the other QC samples. 
 
MS/MSD Recoveries 
 
No MS/MSD analyses were performed with this SDG.  Such analyses in other SDGs, 
plus the LCS included in this SDG, provided adequate evidence of precision and 
accuracy.   
 



LCS Recoveries 
 
The laboratory analyzed one LCS in this SDG.  All recoveries, which ranged from 84 to 
107 percent, were within the SAP-specified QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
Because of the high concentration of octachlorodibenzo(p)dioxin (OCDD) in sample 
KRYKPT3GW002, the extract was re-analyzed at a 10-fold dilution.  The OCDD result 
for the re-analysis was within calibration range, so the result from the re-analysis was 
reported in the database. 
 
In one case, peaks were observed in the retention time windows for analytes but their ion 
abundance ratios were outside the method-specific limits.  The laboratory identified these 
by the flag “E” to indicate that the peaks represented polychlorinated diphenyl ethers and 
calculated the estimated maximum possible concentration (EMPC) of the analyte that 
could be present in the sample.  As such, the following result was flagged “U” to indicate 
that the analyte was not detected: 
 

• 2,3,7,8-Tetrachlorodibenzofuran (2,3,7,8-TCDF) in sample KRYKPT3GW002 
 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of this sample.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan.    
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore, it 
is customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent 
(TEQ) of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-tetrachlorodibenzo(p)dioxin (2,3,7,8-TCDD).  This 
standardized value allows risk assessors to evaluate the toxic effect of the entire mixture 
of dioxins in a given sample to an organism.  Tetra Tech calculates TEQs using the most 
recently revised set of TEFs, published in 1998 by the World Health Organization.  When 
an analyte is not detected in a sample, all that is known is that the analyte’s true 
concentration is between the sample detection limit, as reported by the laboratory in these 
analyses, and absolute zero.  Risk assessors account for this uncertainty by using one-half 
of the sample detection limit for each non-detected analyte (including the EMPC results) 



to calculate TEQs.  Table 1 shows this calculated TEQ.  This single result per sample 
should be used in all decision-making. 
 
 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

(picograms/liter) 
 

Samples TEQ 
KRYKPT3GW002 1,398 

 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1035349 
 
Sample Numbers: KRY203SW001, KRY203SE001, KRY202SW001, 

KRY202SE001, KRY202SW701, KRY200SW001, 
KRY200SE001, KRY560BKDSS001, 
KRY561BKDSS001, and KRY562BKDSS001 

 
Matrix: Three surface water samples, three sediment samples, three 

background soil samples, and one field duplicate surface 
water sample 

 
QA Level: Cursory validation on this SDG 
 
Report Date: 18 August 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 



 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 



4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
Deliverables 
 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
All samples were extracted within the holding time limit of 30 days and the extracts were 
analyzed within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  Almost all calibration 
results were within QC limits.  The exception was one closing calibration (P60801A_17) 
that had recoveries of the internal standards 1,2,3,4,6,7,8-heptachlorodibenzofuran-13C 
(1,2,3,4,6,7,8-HpCDF-13C), 1,2,3,4,7,8,9-HpCDF-13C, 1,2,3,4,6,7,8-
heptachlorodibenzo(p)dioxin-13C (1,2,3,4,6,7,8-HpCDD-13C), and 
octachlorodibenzo(p)dioxin-13C (OCDD-13C) outside of QC limits.  Therefore, the 
following results were flagged “J” or “UJ”, as appropriate, to indicate that they are 
estimated: 
 

• 1,2,3,4,6,7,8-HpCDF, 1,2,3,4,7,8,9-HpCDF, 1,2,3,4,6,7,8-HpCDD, OCDD, 
octachlorodibenzofuran (OCDF), total HpCDF, and total HpCDD in samples 
KRY203SE001, KRY203SE002, KRY203SE003, KRY560BKDSS001, 
KRY561BKDSS001, and KRY562BKDSS001. 

 
Blanks 
 
Method blanks were analyzed with the field samples on each day of analysis and had 
positive results for several analytes.  When the sample had a concentration similar to that 
in the accompanying method blank the sample result was considered to be a probable 
laboratory artifact.  Therefore the following results were flagged “U” to indicate the 
blank contamination: 
 

• 1,2,3,4,6,7,8-HpCDF and OCDD in sample KRY203SW001. 
• 2,3,7,8-Tetrachlorodibenzofuran (2,3,7,8-TCDF), 1,2,3,4,7,8-

hexachlorodibenzo(p)dioxin (1,2,3,4,7,8-HxCDD), 1,2,3,6,7,8-HxCDD, 
1,2,3,4,6,7,8-HpCDF, 1,2,3,4,6,7,8-HpCDD, OCDF, OCDD, total TCDF, total 
hexachlorodibenzofurans (HxCDF), total HxCDD, total HpCDF, and total 
HpCDD in sample KRY203SE001. 



• OCDD in sample KRY202SW001. 
• 2,3,7,8-TCDF, 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDD, 1,2,3,7,8,9-HxCDD, 

1,2,3,4,6,7,8-HpCDD, OCDF, OCDD, total TCDF, total HxCDD, and total 
HpCDD in sample KRY202SE001. 

• 1,2,3,4,6,7,8-HpCDF, 1,2,3,4,6,7,8-HpCDD, OCDF, OCDD, total HpCDF, and 
total HpCDD in sample KRY202SW701. 

• 1,2,3,4,6,7,8-HpCDF, OCDD, total HpCDF, and total HpCDD in sample 
KRY200SW001. 

• 2,3,7,8-TCDF, 1,2,3,4,7,8-HxCDF, 2,3,4,6,7,8-HxCDF, 1,2,3,6,7,8-HxCDD, 
1,2,3,7,8,9-HxCDD, and total TCDF in sample KRY200SE001. 

• 2,3,7,8-TCDF, 1,2,3,4,7,8-HxCDD, OCDF, OCDD, and total TCDF in sample 
KRY560BKDSS001. 

• 2,3,7,8-TCDF, 1,2,3,4,7,8-HxCDF, 1,2,3,4,7,8-HxCDD, and total TCDF in 
sample KRY561BKDSS001. 

• 2,3,7,8-TCDF in sample KRY562BKDSS001. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 
Internal Standard Performance 
 
Almost all internal standard recoveries were within QC limits for the field samples, the 
LCS, and the other QC samples.  The exceptions involved 2,3,7,8-TCDF-13C, 2,3,7,8-
tetrachlorodibenzo(p)dioxin-13C (2,3,7,8-TCDD-13C), and/or 1,2,3,7,8-
pentachlorodibenzofuran-13C (1,2,3,7,8-PeCDF-13C) in three surface water samples, with 
recoveries ranging from 28 and 38 percent, below the method-specified QC limits of 40 
to 135 percent.  Therefore the following results were flagged “UJ” to indicate that the 
sample quantitation limits are estimated: 
 

• 2,3,7,8-TCDF, 2,3,7,8-TCDD, total TCDF, and total TCDD in sample 
KRY203SW001. 

• 2,3,7,8-TCDF, 2,3,7,8-TCDD, 1,2,3,7,8-PeCDF, 2,3,4,7,8-PeCDF, total TCDF, 
total TCDD, and total PeCDF in sample KRY202SW001. 

• 2,3,7,8-TCDD, 1,2,3,7,8-PeCDF, 2,3,4,7,8-PeCDF, total TCDD, and total PeCDF 
in sample KRY200SW001. 

 
MS/MSD Recoveries 
 
Aqueous MS/MSD analyses were performed using sample KRY200SW001.  The 
recoveries of four analytes could not be reliably determined because the unspiked sample 
contained more than five times the concentration of the spikes.  Nevertheless all 
recoveries (including for those four analytes) were within SAP-specified QC limits, and 
ranged from 87 to 112 percent.  Also, all relative percent differences (RPD) were within 
their SAP-specified QC limits, and ranged from 0.9 to 8.9 percent. 



 
No soil or sediment MS/MSD analyses were reported, but such analyses in other SDGs, 
plus the duplicate LCS analyses included here, provided adequate evidence of precision 
and accuracy.   
 
LCS Recoveries 
 
The laboratory analyzed one pair of duplicate aqueous LCS, one single aqueous LCS, and 
one soil LCS in this SDG.  In the duplicate pair (LCS-10631 and LCS-10632), all 
recoveries, which ranged from 81 to 113 percent, and all RPDs, which ranged from 0.0 to 
19.4 percent, were within the SAP-specified QC limits.  The single aqueous LCS (LCS-
10414) also had fully acceptable results, with recoveries ranging from 87 to 107 percent.  
The soil LCS (LCS-10419) also had fully acceptable QC limits, with recoveries ranging 
from 87 to 115 percent. 
 
Field Duplicate Samples 
 
This SDG included one field duplicate pair, samples KRY202SW001 and 
KRY202SW701.   The analytical results are practically identical.  The largest differences 
may be a result of different levels of blank contamination, because they were analyzed 
separately, with different method blanks. 
 
Other Method-Specific QC Measures 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In many cases, peaks were observed in the retention time windows for analytes but their 
ion abundance ratios were outside the method-specific limits.  The laboratory identified 
these by the flag “I” for interference and calculated the estimated maximum possible 
concentration (EMPC) of the analyte that could be present in the sample.  As such, the 
following results were flagged “U” to indicate that the analyte was not detected: 
 

• 1,2,3,4,7,8-HxCDD, 1,2,3,6,7,8-HxCDD, and 1,2,3,7,8,9-HxCDD in sample 
KRY203SW001. 

• 1,2,3,7,8,9-HxCDD in sample KRY203SE001. 
• OCDF in sample KRY202SW001. 
• 1,2,3,4,7,8-HxCDD and 1,2,3,4,7,8,9-HpCDF in sample KRY202SE001. 
• 1,2,3,4,7,8-HxCDD in sample KRY200SE001. 
• 1,2,3,7,8-Pentachlorodibenzo(p)dioxin (1,2,3,7,8-PeCDD) and 1,2,3,4,7,8,9-

HpCDF in sample KRY560BKDSS001. 
• 1,2,3,4,7,8,9-HpCDF in samples KRY561BKDSS001 and KRY562BKDSS001. 
 

 



Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan.  
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore, it 
is customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent 
(TEQ) of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-TCDD.  This standardized value allows risk 
assessors to evaluate the toxic effect of the entire mixture of dioxins in a given sample to 
an organism.  Tetra Tech calculates TEQs using the most recently revised set of TEFs, 
published in 1998 by the World Health Organization.  When an analyte is not detected in 
a sample, all that is known is that the analyte’s true concentration is between the sample 
detection limit, as reported by the laboratory in these analyses, and absolute zero.  Risk 
assessors account for this uncertainty by using one-half of the sample detection limit for 
each non-detected analyte (including the EMPC results) to calculate TEQs.  Table 1 
shows this calculated TEQ.  This single result per sample should be used in all decision-
making. 
 
 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

 
Total TEQ Samples 

Picograms per liter Nanograms per kilogram 
KRY203SW001 11.5 NA 
KRY203SE001 NA 0.24 
KRY202SW001 7.15 NA 
KRY202SE001 NA 0.33 
KRY202SW701 8.09 NA 
KRY200SW001 5.83 NA 
KRY200SE001 NA 0.69 
KRY560BKDSS001 NA 1.08 
KRY561BKDSS001 NA 1.35 
KRY562BKDSS001 NA 4.83 
 
 
 
 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1035023 
 
Sample Numbers: KRY118AGW001, KRY118BGW001, KRY114BGW001, 

KRYGWY14GW701, KRYGWRR5GW001, 
KRYGWRR2GW001, KRYKPT2GW001, 
KRY114AGW001, KRYGWY10GW001, 
KRYPW1GW001, and KRYGWY10QE001 

 
Matrix: Ten groundwater samples and one equipment rinsate 

sample 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 17 August 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  As submitted, the EDD omitted results for two samples 
(KRYGWY14GW701 and KRYKPT2GW001);  the essential information for these 
samples was transcribed from the analytical report into the EDD.  Validated results are 
imported into the KRY database and delivered as an appendix to the final remedial 
investigation report. 
 
 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 



4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
Deliverables 
 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
With one exception, the samples were extracted within the holding time limit of 30 days 
and the extracts were analyzed within the holding time limit of 45 days.  Sample 
KRYGWY10GW001 arrived at the laboratory 35 days after collection.  It was soon 
extracted and then analyzed well within the holding time limit.  The principal reasons for 
the concern with these analytes are their toxic potency and high persistency.  Because of 
this stability, no qualifications were applied for the delay in extraction. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  All calibration results were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed with the accompanying field samples on each day of 
analysis and yielded positive results for several analytes.  When the sample had a 
concentration similar to that in the accompanying method blank, the sample result was 
considered to be a probable laboratory artifact.  Therefore, the following results were 
flagged “U” to indicate the blank contamination: 
 

• 1,2,3,4,7,8-Hexachlorodibenzofuran (1,2,3,4,7,8-HxCDF), 1,2,3,4,6,7,8-
heptachlorodibenzo(p)dioxin (1,2,3,4,6,7,8-HpCDD), octachlorodibenzo(p)dioxin 
(OCDD), total tetrachlorodibenzofurans (TCDF), total pentachlorodibenzofurans 
(PeCDF), total HxCDF, total heptachlorodibenzofurans (HpCDF), and total 
HpCDD in sample KRY118AGW001. 

• 1,2,3,4,7,8-HxCDF, 1,2,3,4,6,7,8-HpCDF, 1,2,3,4,6,7,8-HpCDD, 
octachlorodibenzofuran (OCDF), OCDD, total HxCDF, total HpCDF, and total 
HpCDD in sample KRY118BGW001. 

• 1,2,3,4,7,8-HxCDF, 1,2,3,4,6,7,8-HpCDF, 1,2,3,4,6,7,8-HpCDD, OCDF, OCDD, 
total PeCDF, total HpCDF, and total HpCDD in sample KRY114BGW001. 

• 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF, 2,3,4,6,7,8-HxCDF, 1,2,3,4,7,8-
hexachlorodibenzo(p)dioxin (1,2,3,4,7,8-HxCDD), 1,2,3,6,7,8-HxCDD, 
1,2,3,7,8,9-HxCDD, 1,2,3,4,6,7,8-HpCDF, 1,2,3,4,7,8,9-HpCDF, 1,2,3,4,6,7,8-



HpCDD, OCDF, OCDD, total pentachlorodibenzo(p)dioxins (PeCDD), total 
HxCDF, total HxCDD, total HpCDF, and total HpCDD in sample 
KRYGWY14GW701. 

• 1,2,3,4,6,7,8-HpCDF, 1,2,3,4,6,7,8-HpCDD, OCDF, OCDD, total HxCDF, total 
HpCDF, and total HpCDD in sample KRYGWRR5GW001. 

• 1,2,3,4,6,7,8-HpCDD, OCDD, total HpCDF, and total HpCDD in sample 
KRYGWRR2GW001. 

• 1,2,3,7,8-PeCDD, 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF, 1,2,3,7,8,9-HxCDD, 
1,2,3,4,7,8,9-HpCDF, and total PeCDD in sample KRYKPT2GW001. 

• 1,2,3,4,6,7,8-HpCDD, OCDF, OCDD, and total HpCDD in sample 
KRYGWY10GW001. 

• OCDD in samples KRYPW1GW001 and KRYGWY10QE001. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 
Internal Standard Performance 
 
Almost all internal standard recoveries were within QC limits for the field samples, the 
LCS, and the other QC samples.  The exceptions were 2,3,7,8-TCDF-13C and 2,3,7,8-
tetrachlorodibenzo(p)dioxin-13C (2,3,7,8-TCDD-13C) in sample KRYGWY14GW701, 
with recoveries of 28 and 31 percent, respectively, below the method-specified QC limits 
of 40 to 135 percent.  Therefore, the following results were flagged “UJ” to indicate that 
the sample quantitation limits are considered estimated: 
 

• 2,3,7,8-TCDF, 2,3,7,8-TCDD, total TCDF, and total TCDD in sample 
KRYGWY14GW701. 

 
MS/MSD Recoveries 
 
No MS/MSD analyses were performed with this SDG.  Such analyses in other SDG, plus 
the duplicate LCS analyses included here, provided adequate evidence of precision and 
accuracy.   
 
LCS Recoveries 
 
The laboratory analyzed two pairs of duplicate LCS samples and one single LCS in this 
SDG.  In the first duplicate pair (LCS-10181 and LCS-10182), recoveries of OCDD were 
158 and 117 percent, respectively, versus SAP-specified QC limits of 78 to 144 percent.  
The average recovery was acceptable.  Therefore, no qualifications were applied for this 
minor irregularity.  All other recoveries, which ranged from 84 to 108 percent, and all 
relative percent duplicates (RPD), which ranged from 0.9 to 29.8 percent (for OCDD;  
the next highest was only 13.7 percent), were within the SAP-specified QC limits. 
 



In the second duplicate pair (LCS-10346 and LCS-10347), recoveries ranged from 81 
percent to 116 percent, well within SAP-specified QC limits for MS/MSD analysis, and 
RPDs ranged from 9.2 to 17.0 percent, again within the SAP-specified QC limits.  In the 
single LCS (LCS-10414), recoveries ranged from 87 percent to 107 percent. 
 
Field Duplicate Samples 
 
This SDG was intended to include one field duplicate pair, samples KRYGWY14GW001 
and KRYGWY14GW701.   However, both containers for sample KRYGWY14GW001 
were broken when the laboratory opened the cooler they were shipped in.  The laboratory 
did not attempt to separate the spilled samples from the melted ice and packing materials 
in the cooler.  Therefore, only the intended duplicate sample was analyzed.  These results 
stand as the primary results for that location at the time of sampling.  
 
Other Method-Specific QC Measures 
 
When 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) was detected, Pace did not 
provide evidence that the required second column confirmation was performed.  
Therefore, the following positive result for 2,3,7,8-TCDF was flagged “J” to indicate that 
it may be biased high because of interference from other congeners: 
 

• 2,3,7,8-TCDF in sample KRY114AGW001 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
In many cases, peaks were observed in the retention time windows for analytes but their 
ion abundance ratios were outside the method-specific limits.  The laboratory identified 
these by the flag “I” for interference (or “E” when the interference could be identified as 
polychlorinated diphenylethers) and calculated the estimated maximum possible 
concentration (EMPC) of the analyte that could be present in the sample.  As such, the 
following results were flagged “U” to indicate that the analyte was not detected: 
 

• 1,2,3,7,8-PeCDF, 1,2,3,4,6,7,8-HpCDF, and OCDF in samples KRY118AGW001 
and KRYGWRR2GW001. 

• 1,2,3,7,8-PeCDF in samples KRY118BGW001, KRYGWRR5GW001, and 
KRYGWY10GW001. 

• 2,3,4,6,7,8-HxCDF in sample KRY114BGW001. 
• 1,2,3,7,8-PeCDF and 1,2,3,7,8-PeCDD in samples KRYGW14GW701 and 

KRY114AGW001. 
• 2,3,7,8-TCDF, 1,2,3,7,8-PeCDF, and 2,3,4,7,8-PeCDF in sample 

KRYKPT2GW001. 
• OCDF in sample KRYPW1GW001. 
• 1,2,3,4,6,7,8-HpCDD and OCDF in sample KRYGWY10QE001. 

 



Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan.    
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore, it 
is customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent 
(TEQ) of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-TCDD.  This standardized value allows risk 
assessors to evaluate the toxic effect of the entire mixture of dioxins in a given sample to 
an organism.  Tetra Tech calculates TEQs using the most recently revised set of TEFs, 
published in 1998 by the World Health Organization.  When an analyte is not detected in 
a sample, all that is known is that the analyte’s true concentration is between the sample 
detection limit, as reported by the laboratory in these analyses, and absolute zero.  Risk 
assessors account for this uncertainty by using one-half of the sample detection limit for 
each non-detected analyte (including the EMPC results) to calculate TEQs.  Table 1 
shows this calculated TEQ.  This single result per sample should be used in all decision-
making. 
 
 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

(picograms/liter) 
 

Samples TEQ 
KRY118AGW001 4.08 
KRY118BGW001 4.60 
KRY114BGW001 5.56 
KRYGWY14GW701 11.1 
KRYGWRR5GW001 4.84 
KRYGWRR2GW001 5.25 
KRYKPT2GW001 166 
KRY114AGW001 925 
KRYGWY10GW001 6.05 
KRYPW1GW001 13.5 
KRYGWY10QE001 12.2 

 
 
 
 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1034582 
 
Sample Numbers: KRYKPT1GW001, KRY129AGW001, 

KRYKPT15GW001, KRYKPT15GW701, and 
KRY121BGW001 

 
Matrix: Four groundwater samples and one field duplicate sample 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 10 August 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 



Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 



4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
Deliverables 
 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The samples were extracted within the holding time limit of 30 days and the extracts 
were analyzed within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  All calibration results were 
within QC limits. 
 
Blanks 
 
Method blanks were analyzed with the field samples on each day of analysis and had 
positive results for several analytes.  When the associated field sample had a 
concentration similar to that in the accompanying method blank, the sample result was 
considered to be a probable laboratory artifact.  Therefore the following results were 
flagged “U” to indicate the blank contamination: 
 

• 1,2,3,4,6,7,8-Heptachlorodibenzofuran (1,2,3,4,6,7,8-HpCDF), 1,2,3,4,6,7,8-
heptachlorodibenzo(p)dioxin (1,2,3,4,6,7,8-HpCDD), octachlorodibenzofuran 
(OCDF), octachlorodibenzo(p)dioxin (OCDD), total HpCDF, and total HpCDD in 
sample KRYKPT1GW001 

• 1,2,3,4,6,7,8-HpCDD, OCDF, and total HpCDD in sample KRY129AGW001 
• 1,2,3,6,7,8-Hexachlorodibenzo(p)dioxin (1,2,3,6,7,8-HxCDD), 1,2,3,4,6,7,8-

HpCDD, and total HxCDD in sample KRYKPT15GW001 
• 1,2,3,6,7,8-Hexachlorodibenzo(p)dioxin (1,2,3,6,7,8-HxCDD), 1,2,3,4,6,7,8-

HpCDD, OCDF, and total HxCDD in sample KRYKPT15GW701 
• OCDF, OCDD, total HpCDF, and total HpCDD in sample KRY121BGW001. 

 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 



Internal Standard Performance 
 
All internal standard recoveries were within QC limits for the field samples, the LCS, and 
the other QC samples. 
 
MS/MSD Recoveries 
 
No MS/MSD analyses were performed with this SDG.  Such analyses in other SDGs, 
plus the duplicate LCS analyses included here, provided adequate evidence of precision 
and accuracy.   
 
LCS Recoveries 
 
The laboratory analyzed two pairs of duplicate LCS samples in this SDG.  In the first 
duplicate pair (LCS-10090 and LCS-10091), recoveries of OCDD were 157 and 123 
percent, respectively, versus SAP-specified QC limits of 70 to 140 percent for that 
congener in MS/MSD analyses.  The average recovery was acceptable, and no OCDD 
was detected in the only sample associated with this LCS pair.  Therefore, no 
qualifications were applied for this minor irregularity.  All other recoveries, which ranged 
from 99 to 130 percent, and all relative percent duplicates (RPD), which ranged from 0.0 
to 24.3 percent (for OCDD;  the next highest was only 10.3 percent), were within the 
SAP-specified QC limits. 
 
In the second duplicate pair (LCS-10141 and LCS-10142), recoveries ranged from 83 
percent to 109 percent, well within SAP-specified QC limits, and RPDs ranged from 0.0 
to 6.8 percent, again well within the SAP-specified QC limits. 
 
Field Duplicate Samples 
 
This SDG includes one field duplicate pair, samples KRYKPT15GW001 and 
KRYKPT15GW701.  In both samples, most target congeners were not detected or were 
detected at such low concentrations that the results were considered estimated, as 
discussed below.  The only congener detected at or above the reporting limit was OCDD.  
The RPD for OCDD was 42 percent, which exceeds the SAP-specified QC limit of 32 
percent for OCDD in aqueous MS/MSD analyses.  This field duplicate RPD is relatively 
high as compared with the RPDs of 24 and 1 percent for OCDD in the LCS duplicate 
samples in this SDG and the RPD of 8 percent for OCDD in the aqueous MS/MSD 
analyses in SDG 1034368, all of which were analyzed at about the same time as the field 
duplicate samples.  While no qualification is required for field duplicate precision, the 
results may indicate heterogeneity of OCDD in the samples. 
 
Other Method-Specific QC Measures 
 
No 2,3,7,8-tetrachlorodibenzofuran (TCDF) was detected, so no second column 
confirmation was required.  The laboratory flagged results below the calibration range 



“J” to indicate that these results are extrapolations from the calibration curve.  The values 
should be considered estimated as flagged by the laboratory. 
 
In several cases, peaks were observed in the retention time windows for analytes but their 
ion abundance ratios were outside the method-specific limits.  The laboratory identified 
these by the flag “I” for interference and calculated the estimated maximum possible 
concentration (EMPC) of the analyte that could be present in the sample.  As such, the 
following results were flagged “U” to indicate that the analyte was not detected: 
 

• 1,2,3,6,7,8-HxCDD and 1,2,3,4,6,7,8-HpCDF in sample KRY129AGW001 
• 1,2,3,4,6,7,8-HpCDF and 1,2,3,4,6,7,8-HpCDD in sample KRY121BGW001 

 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan.   Data users should be 
aware of the apparent heterogeneity in contaminant distribution at the site, as discussed 
for the field duplicate samples. 
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore, it 
is customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent 
(TEQ) of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-TCDD.  This standardized value allows risk 
assessors to evaluate the toxic effect of the entire mixture of dioxins in a given sample to 
an organism.  Tetra Tech calculates TEQs using the most recently revised set of TEFs, 
published in 1998 by the World Health Organization.  When an analyte is not detected in 
a sample, all that is known is that the analyte’s true concentration is between the sample 
detection limit, as reported by the laboratory in these analyses, and absolute zero.  Risk 
assessors account for this uncertainty by using one-half of the sample detection limit for 
each non-detected analyte (including the EMPC results) to calculate TEQs.  Table 1 
shows this calculated TEQ.  This single result per sample should be used in all decision-
making. 
 
 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

(picograms/liter) 
 

Samples TEQ 
KRYKPT1GW001 3.23 
KRY129AGW001 4.25 
KRYKPT15GW001 5.16 
KRYKPT15GW701 4.16 
KRY121BGW001 3.24 

 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1034368 
 
Sample Numbers: KRY121AGW001, KRY123AGW001, KRY127AGW001, 

KRY126AGW001, and KRY129BGW001 
 
Matrix: Five groundwater samples 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 10 August 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 



Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 



Deliverables 
 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The samples were extracted within the holding time limit of 30 days and the extracts 
were analyzed (and, in some cases, re-analyzed) within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  In one closing continuing 
calibration, the internal standards 1,2,3,7,8-pentachlorodibenzofuran-13C (1,2,3,7,8-
PeCDF-13C) and octachlorodibenzo(p)dioxin-13C (OCDD-13C) were outside the 
acceptable range.  Therefore, the following results, which were associated with this 
irregular calibration, were flagged “UJ” to indicate that the quantitation limit is 
considered estimated: 
 

• 1,2,3,7,8-PeCDF, OCDD and octachlorodibenzofuran (OCDF) in sample 
KRY129BGW001  

 
All other results were within QC limits. 
 
Blanks 
 
Method blanks were analyzed with the field samples on each day of analysis and had 
positive results for several analytes.  When the sample had a concentration similar to that 
in the accompanying method blank the sample result was considered to be a probable 
laboratory artifact.  Therefore the following results were flagged “U” to indicate the 
blank contamination: 
 

• 1,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin (1,2,3,4,6,7,8-HpCDD), OCDF, 
OCDD, and total HpCDD in samples KRY121AGW001 and KRY126AGW001 

• OCDD in sample KRY123AGW001 
• OCDF and OCDD in sample KRY127AGW001 

 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 



Internal Standard Performance 
 
All internal standard recoveries were within QC limits for the field samples, the LCS, and 
the other QC samples. 
 
MS/MSD Recoveries 
 
MS/MSD analyses were performed on sample KRY123AGW001.  Recoveries ranged 
from 81 to 104 percent, well within the SAP-specified QC limits.  The relative percent 
differences (RPD) between the two analyses ranged from 0.0 to 12.4 percent, again well 
within the SAP-specified QC limits. 
 
LCS Recoveries 
 
The laboratory analyzed three LCS samples for water, one singly and the other as a 
duplicate pair.  In the first (LCS-10080) all recoveries were well within the SAP-
specified limits for accuracy.  Specifically, the LCS recoveries ranged from 82 to 104 
percent. 
 
In the duplicate pair (LCS-10090 and LCS-10091), recoveries of OCDD were 157 and 
123 percent, respectively, versus SAP-specified QC limits of 70 to 140 percent for that 
congener in MS/MSD analyses.  The average recovery was acceptable, and no OCDD 
was detected in the only sample associated with this LCS pair.  Therefore, no 
qualifications were applied for this minor irregularity.  All other recoveries, which ranged 
from 99 to 130 percent, and all RPD, which ranged from 0.0 to 24.3 percent (for OCDD;  
the next highest was only 10.3 percent), were within the SAP-specified QC limits. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
When 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) was detected, Pace did not 
provide evidence that the required second column confirmation was performed.  
Therefore the following positive result for 2,3,7,8-TCDF was flagged “J” to indicate that 
it may be biased high due to interference from other congeners: 
 

• 2,3,7,8-TCDF in sample KRY123AGW001  
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
 In several cases, peaks were observed in the retention time windows for analytes but 
their ion abundance ratios were outside the method-specific limits.  The laboratory 



identified these by the flag “I” for interference and calculated the estimated maximum 
possible concentration (EMPC) of the analyte that could be present in the sample.  As 
such, the following results were flagged “U” to indicate that the analyte was not detected: 
 

• 1,2,3,4,6,7,8-HpCDF and OCDF in sample KRY123AGW001 
• 1,2,3,4,6,7,8-HpCDF in sample KRY127AGW001 

 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan.   
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore, it 
is customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent 
(TEQ) of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-TCDD.  This standardized value allows risk 
assessors to evaluate the toxic effect of the entire mixture of dioxins in a given sample to 
an organism.  Tetra Tech calculates TEQs using the most recently revised set of TEFs, 
published in 1998 by the World Health Organization.  When an analyte is not detected in 
a sample, all that is known is that the analyte’s true concentration is between the sample 
detection limit, as reported by the laboratory in these analyses, and absolute zero.  Risk 
assessors account for this uncertainty by using one-half of the sample detection limit for 
each non-detected analyte (including the EMPC results) to calculate TEQs.  Table 1 
shows this calculated TEQ.  This single result per sample should be used in all decision-
making. 
 
 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

(picograms/liter) 
 

Samples TEQ 
KRY121AGW001 3.23 
KRY123AGW001 15.2 
KRY127AGW001 5.06 
KRY126AGW001 2.99 
KRY129BGW001 6.91 

 
 
 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1034012 
 
Sample Numbers: KRY103BGW001, KRY101AGW001, KRY100AGW001, 

KRY103AGW001, KRY111BGW001, KRY111AGW001, 
KRY107BGW001, KRY107AGW001, and 
KRY111AQE001 

 
Matrix: Eight groundwater samples and one equipment rinsate 

(water) sample 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 10 August 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 



Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 



Deliverables 
 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The samples were extracted within the holding time limit of 30 days and the extracts 
were analyzed (and, in some cases, re-analyzed) within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  In one closing continuing 
calibration, the internal standards 1,2,3,7,8-pentachlorodibenzofuran-13C (1,2,3,7,8-
PeCDF-13C) and octachlorodibenzo(p)dioxin-13C (OCDD-13C) were outside the 
acceptable range.  Therefore, the following results, which were quantitated in the same 
analytical run as this irregular calibration, were flagged “UJ” to indicate that the 
quantitation limit is considered estimated: 
 

• 1,2,3,7,8-PeCDF, OCDD and octachlorodibenzofuran (OCDF) in sample 
KRY111AQE001  

 
All other results were within QC limits. 
 
Blanks 
 
Method blanks were analyzed with the field samples on each day of analysis and had 
positive results for several analytes.  When the sample had a concentration similar to that 
in the accompanying method blank the sample result was considered to be a probable 
laboratory artifact.  Therefore the following results were flagged “U” to indicate the 
blank contamination: 
 

• 1,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin (1,2,3,4,6,7,8-HpCDD), OCDF, 
OCDD, and total HpCDD in sample KRY103BGW001 

• 1,2,3,4,6,7,8-HpCDD, OCDF, and total hexachlorodibenzofurans (HxCDF) in 
sample KRY101AGW001 

• 1,2,3,4,6,7,8-Heptachlorodibenzofuran (12,3,4,6,7,8-HpCDF), OCDF, OCDD, 
and total HpCDF in sample KRY103AGW001 

• 1,2,3,4,6,7,8-HpCDD, OCDF, and total HpCDD in sample KRY111BGW001 
• 1,2,3,4,6,7,8-HpCDD, OCDD, and total HpCDD in sample KRY107BGW001 
• 1,2,3,4,6,7,8-HpCDD, OCDF, OCDD, and total HpCDD in sample 

KRY111AQE001. 
 



When the sample had a much higher concentration than the method blank (as with OCDD 
in sample KRY101AGW001), no qualifications were required. 
 
The equipment rinsate sample (KRY111AQE001) contained a low concentration of some 
non-target (non-toxic) congeners.  The source of these compounds is unknown.  No 
qualifications were applied for this rinsate contamination, but data users should consider 
this contamination when evaluating low-concentration water samples. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 
Internal Standard Performance 
 
Most internal standard recoveries were within QC limits for the field samples, the LCS, 
and the other QC samples.  In sample KRY107BGW001, 2 of the 15 internal standards 
were slightly below the method limits of 40 to 135 percent recovery (at 36 and 32 percent 
recovery). Therefore, the following non-detected results were flagged “UJ” to indicate 
that they are considered estimated.   
 

• 1,3,4,7,8,9-HpCDF, OCDD, and OCDF in sample KRY107BGW001 
 
The probable errors in the concentrations of these analytes in the samples may be quite 
small, because the target compound results are quantitated against the internal standard 
recovery. 
 
 
MS/MSD Recoveries 
 
No MS/MSD analyses were performed in this SDG.  Previous SDGs yielded acceptable 
results from MS/MSD and duplicate LCS analyses.  No qualifications are warranted for 
this data gap. 
 
LCS Recoveries 
 
The laboratory analyzed two LCS samples for water.  In the first (LCS-10014), 12 of the 
15 internal standards had recoveries below the acceptable range.  Therefore, the results of 
this LCS were not considered in the data validation.  All recoveries from the second 
(LCS-10080) were well within the SAP-specified limits for accuracy.  Specifically, the 
LCS recoveries ranged from 82 to 104 percent. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 



Other Method-Specific QC Measures 
 
When 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) was detected, Pace did not 
provide evidence that the required second column confirmation was performed.  
Therefore, the following positive result for 2,3,7,8-TCDF was flagged “J” to indicate that 
it may be biased high due to interference from other congeners: 
 

• 2,3,7,8-TCDF in sample KRY111AGW001  
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
 In several cases, peaks were observed in the retention time windows for analytes but 
their ion abundance ratios were outside the method-specific limits.  The laboratory 
identified these by the flag “I” for interference (or the flag “E” when the interference was 
identified as coming from a polychlorinated diphenylether) and calculated the estimated 
maximum possible concentration (EMPC) of the analyte that could be present in the 
sample.  As such, the following results were flagged “U” to indicate that the analyte was 
not detected: 
 

• 1,2,3,7,8-PeCDF in sample KRY101AGW001 
• OCDF in samples KRY100AGW001 and KRY107BGW001 
• 1,2,3,4,7,8-Hexachlorodibenzofuran (1,2,3,4,7,8-HxCDF) and 1,2,3,4,6,7,8-

HpCDF in samples KRY111BGW001 and KRY111AQE001 
• 1,2,3,7,8-PeCDF and 2,3,4,6,7,8-HxCDF in sample KRY111AGW001 

 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan.   
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore, it 
is customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent 
(TEQ) of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-TCDD.  This standardized value allows risk 
assessors to evaluate the toxic effect of the entire mixture of dioxins in a given sample to 
an organism.  Tetra Tech calculates TEQs using the most recently revised set of TEFs, 
published in 1998 by the World Health Organization.  When an analyte is not detected in 
a sample, all that is known is that the analyte’s true concentration is between the sample 
detection limit, as reported by the laboratory in these analyses, and absolute zero.  Risk 
assessors account for this uncertainty by using one-half of the sample detection limit for 
each non-detected analyte (including the EMPC results) to calculate TEQs.  Table 1 
shows this calculated TEQ.  This single result per sample should be used in all decision-
making. 
 



 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

(picograms/liter) 
 

Samples TEQ 
KRY103BGW001 3.38 
KRY101AGW001 5.62 
KRY100AGW001 4.41 
KRY103AGW001 5.26 
KRY111BGW001 3.63 
KRY111AGW001 968 
KRY107BGW001 6.25 
KRY107AGW001 7.29 
KRY111AQE001 5.53 

 
 
 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1032459 
 
Sample Numbers: KRY628SS001, KRY628SS002, KRY628SS003, 

KRY628SB001, KRY628SB003, KRY628S004, 
KRY656SB001, KRY656SB002, KRY656SB003, 
KRY555SS001, KRY505SS001, KRY658SS001, 
KRY662SS001, and KRY554SS001 

 
Matrix: Fourteen soil samples 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 24 July 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 



Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 



Deliverables 
 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The samples were extracted within the holding time limit of 30 days and the extracts 
were analyzed, including re-analyses at dilutions, within the holding time limit of 45 
days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  All calibration results were 
acceptable. 
 
Blanks 
 
Method blanks were analyzed for each analytical run had positive results for a few 
analytes.  When a sample had a concentration similar to that in the accompanying method 
blank, the sample result was considered to be a probable laboratory artifact.  Therefore, 
the following results were flagged “U” to indicate the blank contamination: 
 

• Octachlorodibenzofuran (OCDF) in sample KRY628SS002. 
• 1,2,3,4,7,8-Hexachlorodibenzofuran (1,2,3,4,7,8-HxCDF) in sample 

KRY555SS001. 
 
When the field sample had a much higher concentration than the method blank (as was 
the case for most samples), no qualifications were applied. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 
Internal Standard Performance 
 
Most internal standard recoveries were within QC limits for the field samples, the LCS, 
and the other QC samples.   The exceptions were involved 1,2,3,7,8-
pentachlorodibenzo(p)dioxin-13C (1,2,3,7,8-PeCDD-13C) and 1,2,3,4,6,7,8-
heptachlorodibenzo(p)dioxin-13C (1,2,3,4,6,7,8-HpCDD-13C) in one sample, which had 
recoveries above the QC limit, possibly due to interference from non-target compounds.  
Therefore, the following results were flagged “J” to indicate that they are considered 
estimated and may be biased low: 



 
• 1,2,3,7,8-PeCDD and 1,2,3,4,6,7,8-HpCDD in sample KRY658SS001 

 
 
MS/MSD Recoveries 
 
Soil MS/MSD analyses were performed using sample KRY628SS001.  Recoveries could 
not be determined for 4 of the 17 analytes because the unspiked sample contained more 
than five times the concentrations of the spiked compounds.  No qualifications are 
warranted for this data gap.  All recoveries that could be determined, ranging from 93 to 
119 percent, were well within QC limits.  All relative percent difference (RPD) results, 
ranging from 1.8 to 24.4 percent, were also within QC limits. 
 
LCS Recoveries 
 
The laboratory analyzed two soil LCSs.  Recoveries were well within the SAP-specified 
limits for accuracy.  These recoveries ranged from 83 to 116 percent. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
When 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) was detected, Pace did not 
provide evidence that the required second column confirmation was performed.  As such, 
the following positive results for 2,3,7,8-TCDF were flagged “J” to indicate that  they 
may be biased high because of interference from other congeners: 
 

• 2,3,7,8-TCDF in samples KRY628SS001, KRY628SB003, KRY628SB004, 
KRY656SB002, KRY656SB003, KRY555SS001, KRY505SS001, 
KRY658SS001, and KRY662SS001. 

 
 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curves.  The values should be considered 
estimated as flagged by the laboratory. 
 
In one sample, a result saturated the detector on even the maximum practical (100-fold) 
dilution.  Therefore the following result was flagged “J” to indicate that it is estimated 
and biased low: 
 

• Octachlorodibenzo(p)dioxin (OCDD) in sample KRY628SB003. 
 
 



 In several cases, peaks were observed in the retention time windows for analytes but 
their ion abundance ratios were outside the method-specific limits.  The laboratory 
identified these by the flag “I” for interference (or an “E” in the one case when the 
interference was identified as coming from polychlorinated diphenylethers) and 
calculated the estimated maximum possible concentration (EMPC) of the analyte that 
could be present in the sample.  As such, the following results were flagged “U” to 
indicate that the analyte was not detected: 
 

• 1,2,3,4,7,8-Hexachlorodibenzofuran (1,2,3,4,7,8-HxCDF) and 2,3,4,6,7,8-HxCDF 
in sample KRY628SS001 

• 1,2,3,4,7,8-HxCDF, 1,2,3,4,7,8-hexachlorodibenzo(p)dioxin (1,2,3,4,7,8-
HxCDD), and 1,2,3,7,8,9-HxCDD in sample KRY628SS003 

• 1,2,3,4,7,8-HxCDF and 1,2,3,4,6,7,8-HpCDF in sample KRY628SB001 
• 2,3,4,7,8-Pentaclorodibenzofuran (2,3,4,7,8-PeCDF) and 2,3,4,6,7,8-HxCDF in 

sample KRY628SB003 
• 2,3,4,6,7,8-HxCDF in sample KRY628SB004 
• 1,2,3,7,8-PeCDF, 1,2,3,6,7,8-HxCDF, 2,3,4,6,7,8-HxCDF, 1,2,3,7,8,9-HxCDF, 

and 1,2,3,4,7,8,9-HpCDF in sample KRY656SB001 
• 1,2,3,7,8-PeCDF and 1,2,3,4,7,8-HxCDF in sample KRY656SB002 
• 2,3,7,8-Tetrachlorodibenzo(p)dioxin (2,3,7,8-TCDD) in sample KRY656SB003 
• 1,2,3,7,8,9-HxCDD and 1,2,3,4,7,8,9-HpCDF in sample KRY555SS001 
• 1,2,3,6,7,8-HxCDF in sample KRY505SS001 
• 1,2,3,4,7,8-HxCDF in sample KRY658SS001 
• 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDD, and 1,2,3,7,8,9-HxCDD in sample 

KRY554SS001 
 
 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan. 
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore it is 
customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent (TEQ) 
of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-tetrachlorodibenzo(p)dioxin.  This standardized 
value allows risk assessors to evaluate the toxic effect of the entire mixture to an 
organism.  Tetra Tech calculates TEQs using the most recently revised set of TEFs, 
published in 1998 by the World Health Organization.  When an analyte is not detected in 
a sample, all that is known is that the analyte’s true concentration is between the sample 
detection limit, as reported by the laboratory in these analyses, and absolute zero.  Risk 
assessors account for this uncertainty by using one-half of the sample detection limit for 
each non-detected analyte (including the EMPC results) to calculate TEQs.  Table 1 
shows this calculated TEQ.  This single result per sample should be used in all decision-
making. 
 



 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

 
TEQ Samples 

Nanograms/kilogram Picograms/liter 
KRY628SS001 2.93 NA 
KRY628SS002 0.40 NA 
KRY628SS003 0.61 NA 
KRY628SB001 1.13 NA 
KRY628SB003 4600 NA 
KRY628SB004 977 NA 
KRY656SB001 5.82 NA 
KRY656SB002 14.9 NA 
KRY656SB003 460 NA 
KRY555SS001 1.43 NA 
KRY505SS001 2220 NA 
KRY658SS001 155 NA 
KRY662SS001 2600 NA 
KRY554SS001 2.21 NA 

 
NA = Not applicable 
 
 
Data users should note that the listed TEQ for sample KRY628SB003 is biased low due 
to saturation of the detector at the maximum practical dilution.  The actual total TEQ for 
this sample is probably higher. 
 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1032190 
 
Sample Numbers: KRY482SS001, KRY482SS002, KRY482SS003, 

KRY549SS001, KRY550SS001, KRY551SS001, 
KRY552SS001, KRY553SS001, KRY556SS001, 
KRY557SS001, KRY429SS001, KRY429SS002, 
KRY429SS003, KRY430SS001, KRY430SS002, 
KRY430SS003, KRY902QS001, KRY636QE001, and 
KRY430QE001 

 
Matrix: Sixteen soil samples, one source water sample, and two 

equipment rinsate (water) samples 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 19 July 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 



2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed below, if used in the analytical method, are evaluated for a full data 
review.  Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 



4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
Deliverables 
 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The samples were extracted within the holding time limit of 30 days and the extracts 
were analyzed within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  All calibration results were 
acceptable. 
 
Blanks 
 
Method blanks were analyzed for each medium and yielded positive results for a few 
analytes.  When a sample had a concentration similar to that in the accompanying method 
blank, the sample result was considered to be a probable laboratory artifact.  Therefore, 
the following results were flagged “U” to indicate the blank contamination: 
 

• Octachlorodibenzo(p)dioxin (OCDD) in sample KRY902QS001. 
• 1,2,3,4,6,7,8-Heptachlorodibenzofuran (1,2,3,4,6,7,8-HpCDF), total 

hexachlorodibenzofurans (HxCDF), and total HpCDF in sample KRY636QE001 
• 1,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin (1,2,3,4,6,7,8-HpCDD), 

octachlorodibenzofuran (OCDF), OCDD, total pentachlorodibenzo(p)dioxins 
(PeCDD), and total HpCDD in sample KRY430SS003 

• 1,2,3,4,6,7,8-HpCDD and total HpCDD in sample KRY430QE001 
 
When the field sample had a much higher concentration than the method blank (as for 
most analytes in the soil samples and OCDD in water sample KRY636QE001) or a 
nondetect result (as for most analytes in the water samples), no qualifications were 
applied. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 



Internal Standard Performance 
 
All internal standard recoveries were within QC limits for the field samples, the LCS, and 
the other QC samples.  
 
MS/MSD Recoveries 
 
MS/MSD analyses were performed on sample KRY482SS001.  Recoveries could not be 
determined for 10 of the 17 analytes because the unspiked sample contained more than 
five times the concentrations of the spiked compounds.  No qualifications are warranted 
for this data gap.  All recoveries that could be determined ranged from 88 to 111 percent, 
well within QC limits.  All relative percent differences (RPD) ranged from 0.1 to 24.6 
percent, also within QC limits. 
 
No aqueous MS/MSD analyses were performed.  No qualifications are warranted for this 
data gap. 
 
LCS Recoveries 
 
The laboratory analyzed LCS samples for each medium.  Recoveries were well within the 
SAP-specified limits for accuracy, with aqueous recoveries ranging from 86 to 113 
percent and soil recoveries ranging from 92 to 113 percent. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
When 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) was detected, Pace did not 
provide evidence that the required second column confirmation was performed.  As such, 
the following positive results for 2,3,7,8-TCDF were flagged “J” to indicate that  they 
may be biased high because of interference from other congeners: 
 

• 2,3,7,8-TCDF in samples KRY482SS001, KRY482SS003, KRY549SS001, 
KRY550SS001, KRY551SS001, KRY552SS001, KRY553SS001, 
KRY556SS001, KRY557SS001, KRY429SS001, KRY429SS002, 
KRY429SS003, KRY430SS001, and KRY430SS003. 

 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory. 
 
 In several cases, peaks were observed in the retention time windows for analytes but 
their ion abundance ratios were outside the method-specific limits.  The laboratory 
identified these by the flag “I” for interference (or an “E” in the few cases when the 



interference was identified as coming from polychlorinated diphenylethers) and 
calculated the estimated maximum possible concentration (EMPC) of the analyte that 
could be present in the sample.  As such, the following results were flagged “U” to 
indicate that the analyte was not detected: 
 

• 2,3,4,6,7,8-HxCDF and 1,2,3,6,7,8-hexachlorodibenzo(p)dioxin (1,2,3,6,7,8-
HxCDD) in sample KRY636QE001 

• 1,2,3,6,7,8-HxCDF in sample KRY482SS001 
• 2,3,7,8-TCDF, 2,3,7,8-tetrachlorodibenzo(p)dioxin (2,3,7,8-TCDD), and 

1,2,3,6,7,8-HxCDF in sample KRY482SS002 
• 1,2,3,7,8-PeCDD, 1,2,3,6,7,8-HxCDF, and 1,2,3,4,7,8-HxCDD in sample 

KRY482SS003 
• 1,2,3,6,7,8-HxCDF and 1,2,3,4,7,8,9-HpCDF in sample KRY549SS001 
• 1,2,3,6,7,8-HxCDF in sample KRY550SS001 
• 1,2,3,6,7,8-HxCDF in sample KRY551SS001 
• 1,2,3,6,7,8-HxCDF in sample KRY552SS001 
• 2,3,7,8-TCDD and 1,2,3,6,7,8-HxCDF in sample KRY553SS001 
• 1,2,3,6,7,8-HxCDF in sample KRY556SS001 
• 1,2,3,7,8-Pentachlorodibenzofuran (1,2,3,7,8-PeCDF), 2,3,4,7,8-PeCDF, 

1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF, 1,2,3,6,7,8-HxCDD, and 1,2,3,7,8,9-
HxCDD in sample KRY557SS001 

• 1,2,3,6,7,8-HxCDF in sample KRY429SS001 
• 2,3,4,7,8-PeCDF, 1,2,3,7,8-PeCDD, and 1,2,3,6,7,8-HxCDF in sample 

KRY429SS002 
• 2,3,7,8-TCDD and 1,2,3,6,7,8-HxCDF in sample KRY429SS003 
• 2,3,7,8-TCDD and 1,2,3,6,7,8-HxCDF in sample KRY430SS001 
• 2,3,7,8-TCDF, 1,2,3,6,7,8-HxCDF, 2,3,4,6,7,8-HxCDF, 1,2,3,4,7,8-HxCDD, and 

1,2,3,4,7,8,9-HpCDF in sample KRY430SS002 
• 1,2,3,4,7,8-HxCDF and 1,2,3,4,6,7,8-HpCDF in sample KRY430SS003 
• OCDD in sample KRY430QE001 

 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan. 
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore, it 
is customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent 
(TEQ) of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-tetrachlorodibenzo(p)dioxin.  This standardized 
value allows risk assessors to evaluate the toxic effect of the entire mixture in a given 
sample to an organism.  Tetra Tech calculates TEQs using the most recently revised set 
of TEFs, published in 1998 by the World Health Organization.  When an analyte is not 
detected in a sample, all that is known is that the analyte’s true concentration is between 
the sample detection limit, as reported by the laboratory in these analyses, and absolute 



zero.  Risk assessors account for this uncertainty by using one-half of the sample 
detection limit for each non-detected analyte (including the EMPC results) to calculate 
TEQs.  Table 1 shows this calculated TEQ.  This single result per sample should be used 
in all decision-making. 
 
 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

 
TEQ Samples 

Nanograms/kilogram Picograms/liter 
KRY482SS001 24.1 NA 
KRY482SS002 6.03 NA 
KRY482SS003 1.73 NA 
KRY549SS001 0.64 NA 
KRY550SS001 8.36 NA 
KRY551SS001 6.17 NA 
KRY552SS001 1.95 NA 
KRY553SS001 2.75 NA 
KRY556SS001 4.46 NA 
KRY557SS001 0.39 NA 
KRY429SS001 0.51 NA 
KRY429SS002 0.99 NA 
KRY429SS003 5.53 NA 
KRY430SS001 5.19 NA 
KRY430SS002 0.38 NA 
KRY430SS003 0.10 NA 
KRY902QS001 NA 5.47 
KRY636QE001 NA 6.90 
KRY430QE001 NA 4.61 

 
NA = Not applicable 
 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1031716 
 
Sample Numbers: KRY111ASS001, KRY111ASS002, KRY111ASS003, 

KRY440SS001, KRY440SS002, KRY130QE001, and 
KRY440QE001 

 
Matrix: Five soil samples and two equipment rinsate (water) 

samples 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 19 July 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed, if used in the analytical method, are evaluated for a full data review.  
Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 



 
* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable;  the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
Deliverables 
 



The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The samples were extracted within the holding time limit of 30 days and the extracts 
were analyzed within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  Most calibration results 
were acceptable.  The exceptions involved the octachlorodibenzo(p)dioxin-13C (OCDD-
13C) responses in three continuing calibrations, which were outside of the target range.  
These included both of the soil analytical runs.  Therefore, the following results, which 
were quantitated in the same analytical runs as one or more irregular calibrations, were 
flagged “J” to indicate that the quantitation is estimated. 
 

• OCDD and octachlorodibenzofuran (OCDF) in all soil samples 
 
Blanks 
 
Method blanks were analyzed for each medium on each day of analysis and had positive 
results for a few analytes.  When a sample had a concentration similar to that in the 
accompanying method blank, the sample result was considered to be a probable 
laboratory artifact.  Therefore the following results were flagged “U” to indicate the 
blank contamination: 
 

• 2,3,4,6,7,8-Hexachlorodibenzofuran (2,3,4,6,7,8-HxCDF) and OCDD in sample 
KRY130QE001 

• OCDD in sample KRY440QE001 
 
When the field sample had a much higher concentration than the method blank (as with 
all analytes in the soil samples) or a nondetect result (as for most analytes in the water 
samples), no qualifications were applied. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 
Internal Standard Performance 
 
Almost all internal standard recoveries were within QC limits for the field samples, the 
LCS, and the other QC samples.  The exceptions involved the internal standard OCDD-



13C, with a recovery of 33 percent, below the method limits of 40 to 135 percent 
recovery, and the internal standard 1,2,3,4,7,8-hexachlorodibenzofuran-13C (1,2,3,4,7,8-
HxCDF-13C), with a recovery of 141 percent.  Therefore the following results were 
flagged “J to indicate that they are estimated: 
 

• OCDD and OCDF in sample KRY111ASS001 
 
No qualifications were required for 1,2,3,4,7,8-HxCDF because it was not detected in the 
sample.  The probable errors in the concentrations of these analytes in the samples may 
be quite small, because the target compound results are quantitated against the internal 
standard recovery.  
 
MS/MSD Recoveries 
 
Two sets of soil MS/MSD analyses were performed in this SDG.  The first used sample 
KRY111ASS001.  Recoveries could not be determined for three analytes because the 
unspiked sample contained more than five times the concentrations of the spiked 
compounds.  The second set used sample KRY440SS001 and recoveries for seven 
analytes could not be determined for the same reason.  No qualifications are warranted 
for this data gap.  All recoveries that could be determined and all relative percent 
differences (RPD) were well within QC limits. 
 
No aqueous MS/MSD analyses were performed.  No qualifications are warranted for this 
data gap. 
 
LCS Recoveries 
 
The laboratory analyzed LCS samples with each analytical run.  Recoveries were well 
within the SAP-specified limits for accuracy, with aqueous recoveries ranging from 90 to 
115 percent and soil recoveries ranging from 89 to 119 percent. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
When 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) was detected, Pace did not 
provide evidence that the required second column confirmation was performed.  As such, 
the following positive result for 2,3,7,8-TCDF was flagged “J” to indicate that  it be 
biased high due to interference from other congeners. 
 

• 2,3,7,8-TCDF in sample KRY440SS002 
 



The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations below the calibration curve.  The values should be considered 
estimated as flagged by the laboratory.  
 
 In several cases, peaks were observed in the retention time windows for analytes but 
their ion abundance ratios were outside the method-specific limits.  The laboratory 
identified these by the flag “I” for interference (or an “E” in the few cases when the 
interference was identified as coming from polychlorinated diphenylethers) and 
calculated the estimated maximum possible concentration (EMPC) of the analyte that 
could be present in the sample.  As such, the following results were flagged “U” to 
indicate that the analyte was not detected: 
 

• 2,3,4,7,8-Pentachlorodibenzofuran (PeCDF), 1,2,3,4,7,8-hexachlorodibenzofuran 
(HxCDF), 1,2,3,4,6,7,8-heptachlorodibenzofuran (1,2,3,4,6,7,8-HpCDF), and 
1,2,3,4,6,7,8-heptachlorodibenzo(p)dioxin (1,2,3,4,6,7,8-HpCDD) in sample 
KRY130QE001 

• 1,2,3,4,6,7,8-HpCDF in sample KRY111ASS001;  1,2,3,7,8-
pentachlorodibenzo(p)dioxin (PeCDD), 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF, 
2,3,4,6,7,8-HxCDF, 1,2,3,4,7,8-hexachlorodibenzo(p)dioxin (1,2,3,4,7,8-
HxCDD), and 1,2,3,4,7,8,9-HpCDF in sample KRY111ASS002 

• 2,3,7,8-TCDF in sample KRY111ASS003 
• 2,3,7,8-TCDF, 1,2,3,7,8,9-HxCDF, 1,2,3,4,7,8-HxCDD, 1,2,3,6,7,8-HxCDD, and 

1,2,3,4,7,8,9-HpCDF in sample KRY440SS001 
• 1,2,3,6,7,8-HxCDF, 2,3,4,6,7,8-HxCDF, 1,2,3,6,7,8-HxCDD, and 1,2,3,4,7,8,9-

HpCDF in sample KRY440SS002. 
 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for any purpose. 
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore, it 
is customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent 
(TEQ) of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-tetrachlorodibenzo(p)dioxin.  This standardized 
value allows risk assessors to evaluate the toxic effect of the entire mixture of dioxins in a 
sample to an organism.  Tetra Tech calculates TEQs using the most recently revised set 
of TEFs, published in 1998 by the World Health Organization.  When an analyte is not 
detected in a sample, all that is known is that the analyte’s true concentration is between 
the sample detection limit, as reported by the laboratory in these analyses, and absolute 
zero.  Risk assessors account for this uncertainty by using one-half of the sample 
detection limit for each non-detected analyte (including the EMPC results) to calculate 
TEQs.  Table 1 shows this calculated TEQ.  This single result per sample should be used 
in all decision-making. 
 
 



 
TABLE 1 

TOTAL TOXICITY EQUIVALENTS 
 

TEQ Samples 
Nanograms/kilogram Picograms/liter 

KRY111ASS001 1.94 NA 
KRY111ASS002 1.76 NA 
KRY111ASS003 17.3 NA 
KRY440SS001 13.6 NA 
KRY440SS002 2.98 NA 
KRY130QE001 NA 2.32 
KRY403QE001 NA 13.6 

 
NA = Not applicable 
 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1031364 
 
 
Sample Numbers: KRY603SB001, KRY603SB002, KRY603SB003, 

KRY605SS001, KRY605SS002, KRY605SS003, 
KRY666SB001, KRY666SB002, and KRY403QE001 

 
Matrix: Eight soil samples and one equipment rinsate (water) 

sample 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 18 July 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed, if used in the analytical method, are evaluated for a full data review.  
Cursory review items are noted by an asterisk (*). 
 



Organic Analyses 
 

* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable; the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
Deliverables 



 
The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The samples were extracted within the holding time limit of 30 days and the extracts 
were analyzed within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  All calibration results were 
acceptable. 
 
Blanks 
 
Method blanks were analyzed for each medium and had positive results for a few 
analytes.  When a sample had a concentration similar to that in the accompanying method 
blank the sample result was considered to be a laboratory artifact.  Therefore, the 
following results were flagged “U” to indicate the blank contamination: 
 

• Octachlorodibenzo(p)dioxin (OCDD) in sample KRY603SB002 
• 1,2,3,4,6,7,8-Heptachlorodibenzofuran (HpCDF) and total HpCDF in sample 

KRY603SB003 
• 1,2,3,4,6,7,8-HpCDF and total HpCDF in sample KRY666SB002 

 
When the sample had a much higher concentration than the method blank (as with OCDD 
in sample KRY603SB001), no qualifications were applied. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 
Internal Standard Performance 
 
Almost all internal standard recoveries were within QC limits for the field samples, the 
LCS, and the other QC samples.  In a single sample, one internal standard, OCDD-13C, 
had a recovery of 29 percent, below the method limits of 40 to 135 percent recovery.  
Therefore, the following positive results were flagged “J” to indicate that they are 
estimated: 
 

• OCDD and octachlorodibenzofuran (OCDF) in sample KRY605SS001 
 



The probable errors in the concentrations of these analytes in the sample may be quite 
small, because the target compound results are quantitated against the internal standard 
recovery. 
 
 
MS/MSD Recoveries 
 
Soil MS/MSD analyses were performed in this SDG using sample KRY605SS001.  
Recoveries could be determined for only one analyte because the unspiked sample 
contained more than five times the concentrations of the spiked compounds for all of the 
other analytes.  No qualifications are warranted for this data gap.  That one pair of 
recoveries and the relative percent difference (RPD) were well within QC limits. 
 
No aqueous MS/MSD analyses were performed.  No qualifications are warranted for this 
data gap. 
 
LCS Recoveries 
 
The laboratory analyzed duplicate aqueous LCS samples and one soil LCS sample.  
Recoveries were well within the SAP-specified limits for accuracy.  Aqueous recoveries 
ranging from 86 to 110 percent, with RPDs from 1.0 to 6.3 percent.  Soil recoveries 
ranged from 90 to 114 percent. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
When 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) was detected, Pace did not 
provide evidence that the required second column confirmation was performed.  As such, 
the following positive results were flagged “J” to indicate that they may be biased high 
because of interference from the other congeners: 
 

• 2,3,7,8-TCDF in samples KRY603SB001, KRY605SS001, KRY605SS002, and 
KRY605SS003 

 
The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory.  
 
 In several cases, peaks were observed in the retention time windows for analytes but 
their ion abundance ratios were outside the method-specific limits.  The laboratory 
identified these by the flag “I” for interference and calculated the estimated maximum 
possible concentration (EMPC) of the analyte that could be present in the sample.   As 
such, the following results were flagged “U” to indicate that the analyte was not detected: 



 
• 1,2,3,7,8-Pentachlorodibenzofuran (1,2,3,7,8-PeCDF), 1,2,3,4,7,8-

hexachlorodibenzofuran (1,2,3,4,7,8-HxCDF), 1,2,3,6,7,8-HxCDF, and 
1,2,3,4,7,8-hexachlorodibenzo(p)dioxin (HxCDD) in sample KRY603SB001 

• OCDF in sample KRY603SB002 
• 1,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin (1,2,3,4,6,7,8-HpCDD) and OCDF in 

sample KRY603SB003 
• 2,3,4,7,8-Pentachlorodibenzofuran (2,3,4,7,8-PeCDF), 1,2,3,4,7,8-HxCDF, 

1,2,3,7,8,9-HxCDF, 1,2,3,7,8,9-HxCDD, 1,2,3,4,6,7,8-HpCDF, and 1,2,3,4,7,8,9-
HpCDF in sample KRY603QE001 

• 1,2,3,4,7,8-HxCDF and 1,2,3,4,6,7,8-HpCDF in sample KRY666SB001; and 
1,2,3,6,7,8-HxCDF in sample KRY666SB002. 

 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the workplan. 
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore it is 
customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent (TEQ) 
of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-tetrachlorodibenzo(p)dioxin.  This standardized 
value allows risk assessors to evaluate the toxic effect of the entire mixture of dioxins in a 
given sample to an organism.  Tetra Tech calculates TEQs using the most recently 
revised set of TEFs, published in 1998 by the World Health Organization.  When an 
analyte is not detected in a sample, all that is known is that the analyte’s true 
concentration is between the sample detection limit, as reported by the laboratory in these 
analyses, and absolute zero.  Risk assessors account for this uncertainty by using one-half 
of the sample detection limit for each non-detected analyte (including the EMPC results) 
to calculate TEQs.  Table 1 shows this calculated TEQ.  This single result per sample 
should be used in all decision-making. 
 
 
 

TABLE 1 
TOTAL TOXICITY EQUIVALENTS 

 
TEQ Samples 

Nanograms/kilogram Picograms/liter 
KRY603SB001 1.78 NA 
KRY603SB002 0.31 NA 
KRY603SB003 0.27 NA 
KRY605SS001 67.7 NA 
KRY605SS002 23.1 NA 
KRY605SS003 11.8 NA 
KRY666SB001 0.38 NA 



KRY666SB002 0.38 NA 
KRY403QE001 NA 2.78 

 
NA = Not applicable 
 



DATA VALIDATION REPORT 
 
 
 
Site Name: Kalispell Pole and Timber, Reliance Refinery, and Yale Oil  

Facilities  (KRY—Kalispell), Kalispell, Montana 
 
Laboratory: Pace Analytical Services, Inc., Minneapolis, Minnesota 
 
QA Reviewer: Harry Ellis, Tetra Tech EM, Inc. (Tetra Tech) 
 
SDG Number: 1031219 
 
Sample Numbers: KRY422SS001, KRY610SB001, KRY610SB002, 

KRY409SS001, KRY409SS002, KRY409SS003, 
KRY901QS001, and KRY410QE001 

 
Matrix: Six soil samples, one source water sample, and one 

equipment rinsate (water) sample 
 
QA Level: Cursory validation on this SDG 
 
Report Date: 18 July 2006 
 
 

1.0 INTRODUCTION 
 
Analytical data were validated in accordance with the U.S Environmental Protection 
Agency (EPA) document  “National Functional Guidelines for Chlorinated Dibenzo-p-
Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review” dated September 
2005, the Montana Department of Environmental Quality (MDEQ) approved Sampling 
and Analysis Plan (SAP) dated March 2006, and the specific criteria in the EPA method 
used here, namely EPA SW-846 Method 8290.  Section 2.0 of this data validation report 
lists the specific criteria reviewed.  Section 3.0 is the glossary of qualifiers used in 
validating the data.  Section 4.0 provides an assessment of the data.  A separate 
spreadsheet, derived from the laboratory’s electronic data deliverable (EDD), contains all 
validated analytical results.  Validated results are imported into the KRY database and 
delivered as an appendix to the final remedial investigation report. 
 
 

2.0 DATA VALIDATION REQUIREMENTS 
 
All items listed, if used in the analytical method, are evaluated for a full data review.  
Cursory review items are noted by an asterisk (*). 
 
Organic Analyses 



 
* Deliverables 
* Holding times 
* Calibration 
* Blanks 
* Surrogate recovery 
* Internal standard performance 
* Matrix spike/matrix spike duplicate (MS/MSD) recovery 
* Laboratory control sample (LCS) recovery 
* Field duplicate samples 
* Other method-specific QC measures 

Analyte identification 
Analyte quantitation 
Reported detection limits 
Sample result verification 
System performance 

* Overall assessment of the SDG. 
 
 

3.0 GLOSSARY OF DATA QUALIFIERS 
 
The following data qualifiers are the industry-standard qualifiers that may be applied 
during data validation.  Note that all qualifiers are not necessarily applied in every SDG. 
 
No qualifier = Indicates the data are acceptable both qualitatively and 

quantitatively. 
 
U = The analyte was analyzed for but was not detected above the listed 

sample quantitation limit. 
 
J = The analyte was detected, but the concentration is considered 

estimated for quality control reasons. 
 
UJ = The analyte was not detected, and the sample quantitation limit is 

considered estimated for quality control reasons. 
 
R = The data are unusable; the analyte may or may not be present.  

Resampling and reanalysis are necessary for verification. 
 
 

4.0 DATA ASSESSMENT 
 
Analytical results were reviewed by the criteria listed in Section 2.0.  
 
Deliverables 
 



The summary deliverable was complete for cursory validation. 
 
Holding Times 
 
The samples were extracted within the holding time limit of 30 days and the extracts 
were analyzed within the holding time limit of 45 days. 
 
Calibration 
 
Initial and continuing calibrations were analyzed at the proper frequencies and 
concentrations.  Criteria include the window-defining mixture, gas chromatographic (GC) 
resolution, ion abundance ratios, sensitivity, linearity on initial calibration, and percent 
difference from initial calibration for continuing calibrations.  In one closing continuing 
calibration, the internal standard octachlorodibenzo(p)dioxin-13C (OCDD-13C) was 
outside the acceptable range.  Therefore, the following results, which were quantitated in 
the same analytical run as this irregular calibration, were flagged “J” to indicate that the 
result is considered estimated: 
 

• OCDD and octachlorodibenzofuran (OCDF) in all soil samples 
 
All other results were within QC limits. 
 
Blanks 
 
Method blanks were analyzed for each medium and had positive results for several 
analytes.  When a sample had a concentration similar to that in the accompanying method 
blank, the sample result was considered to be a probable laboratory artifact.  Therefore, 
the following results were flagged “U” to indicate the blank contamination: 
 

• 1,2,3,4,7,8-Hexachlorodibenzo(p)dioxin (1,2,3,4,7,8-HxCDD) and total 
pentachlorodibenzo(p)dioxin (PeCDD) in sample KRY409SS002 

• OCDF, total PeCDD, total hexachlorodibenzofuran (HpCDF), and total 
heptachlorodibenzofuran (HpCDF) in sample KRY409SS003 

• OCDD in sample KRY410QE001. 
 
When the sample had a much higher concentration than the method blank (as with 
1,2,3,4,7,8-HxCDD in sample KRY409SS001), no qualifications were applied. 
 
Surrogate Recovery 
 
Recoveries of surrogates (called “recovery standards” in the analytical method) were 
within QC limits. 
 
Internal Standard Performance 
 



Almost all internal standard recoveries were within QC limits for the field samples, the 
LCS, and the other QC samples.  The exception was sample KRY610SB001, in which 
two internal standards were below the method limits of 40 to 135 percent recovery.  
Therefore the following positive results were flagged “J” to indicate that they are 
estimated: 
 

• 1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF), OCDF, and OCDD in sample 
KRY610SB001 

 
The probable errors in the concentrations of these analytes in the samples may be quite 
small, because the target compound results are quantitated against the internal standard 
recovery. 
 
 
MS/MSD Recoveries 
 
Soil MS/MSD analyses were performed in this SDG, using sample KRY409SS001.  
Recoveries could not be determined for five analytes because the unspiked sample 
contained more than five times the concentrations of the spiked compounds.  No 
qualifications are warranted for this data gap.  All other recoveries and the relative 
percent differences (RPD) were well within QC limits. 
 
No aqueous MS/MSD analyses were performed.  No qualifications are warranted for this 
data gap. 
 
LCS Recoveries 
 
The laboratory analyzed LCS samples for both soil and water.  Recoveries were well 
within the SAP-specified limits for accuracy, with aqueous recoveries ranging from 87 to 
110 percent and soil recoveries ranging from 93 to 117 percent. 
 
Field Duplicate Samples 
 
No field duplicate samples were included in this SDG. 
 
Other Method-Specific QC Measures 
 
When 2,3,7,8-tetrachlorodibenzofuran (2,3,7,8-TCDF) was detected, Pace did not 
provide evidence that the required second column confirmation was performed.  As such, 
the following positive results for 2,3,7,8-TCDF were flagged “J” to indicate that they 
may be biased high because of interference from other congeners: 
 

• 2,3,7,8-TCDF in samples KRY422SS001, KRY610SB001, KRY610SB002, 
KRY409SS001, and KRY409SS002 

 



The laboratory flagged results below the calibration range “J” to indicate that these 
results are extrapolations from the calibration curve.  The values should be considered 
estimated as flagged by the laboratory.  
 
 In several cases, peaks were observed in the retention time windows for analytes but 
their ion abundance ratios were outside the method-specific limits.  The laboratory 
identified these by the flag “I” for interference (or an “E” when the interference was 
identified as due to polychlorinated diphenylethers) and calculated the estimated 
maximum possible concentration (EMPC) of the analyte that could be present in the 
sample.  As such, the following results were flagged “U” to indicate that the analyte was 
not detected: 
 

• 2,3,7,8-Tetrachlorodibenzo(p)dioxin (2,3,7,8-TCDD) and 1,2,3,4,7,8-
hexachlorodibenzofuran (1,2,3,4,7,8-HxCDF) in sample KRY422SS001 

• 1,2,3,7,8-Pentachlorodibenzofuran (PeCDF), 2,3,4,7,8-PeCDF, and 1,2,3,4,6,7,8-
HpCDF in sample KRY610SB001 

• 1,2,3,7,8-PeCDD, 1,2,3,6,7,8-HxCDF, and 2,3,4,6,7,8-HxCDF in sample 
KRY610SB002 

• 2,3,4,7,8-PeCDF, 1,2,3,6,7,8-HxCDF, and 1,2,3,6,7,8-HxCDD in sample 
KRY409SS002 

• 1,2,3,4,7,8-HxCDF and 1,2,3,7,8,9-HxCDD in sample KRY409SS003 
• OCDF in sample KRY410QE001 

 
Overall Assessment of the SDG 
 
There were no major problems with the analysis of these samples.   The analytical results 
may be used, as qualified, for the purposes stated in the work plan. 
 
The 2,3,7,8-substituted analytes of this method vary in their toxic potency.  Therefore it is 
customary to use “toxicity factors” (TEFs) to calculate the total toxicity equivalent (TEQ) 
of a sample.  The TEQ standardizes the toxicity of all the carcinogenic dioxins in 
relationship to the toxicity of 2,3,7,8-tetrachlorodibenzo(p)dioxin.  This standardized 
value allows risk assessors to evaluate the toxic effect of the entire mixture of dioxins in a 
given sample to an organism.  Tetra Tech calculates TEQs using the most recently 
revised set of TEFs, published in 1998 by the World Health Organization.  When an 
analyte is not detected in a sample, all that is known is that the analyte’s true 
concentration is between the sample detection limit, as reported by the laboratory in these 
analyses, and absolute zero.  Risk assessors account for this uncertainty by using one-half 
of the sample detection limit for each non-detected analyte (including the EMPC results) 
to calculate TEQs.  Table 1 shows this calculated TEQ.  This single result per sample 
should be used in all decision-making. 
 
 



 
TABLE 1 

TOTAL TOXICITY EQUIVALENTS 
 

TEQ Samples 
Nanograms/kilogram Picograms/liter 

KRY422SS001 4.93 NA 
KRY610SB001 9.99 NA 
KRY610SB002 2.13 NA 
KRY409SS001 6.79 NA 
KRY409SS002 0.34 NA 
KRY409SS003 0.15 NA 
KRY901QS001 NA 3.22 
KRY410QE001 NA 2.25 

 
NA = Not applicable 
 



 

APPENDIX I 

AQUIFER TEST GRAPHICAL SOLUTIONS 
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KRY - Aquifer Test Analysis  -  Well KRY108A Drawdown
Prepared By:

Tt EMI
Prepared For:

MDEQ
Project:  

S1176-37KPT0405
Location:  

Kalispell, Montana

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Cooper-Jacob

T = 1.129E+4 ft2/day

AQUIFER DATA

Saturated Thickness:  91. ftAnisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
KRY108A 0 0

Observation Wells
Well Name X (ft) Y (ft)

KRY108A 0 0
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KRY - Aquifer Test Analysis  -  Well KRY 113B Drawdown 
Prepared By:

Tt EMI
Prepared For:

MDEQ
Project:  

S1176-37KPT0405
Location:  

Kalispell, Montana

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Theis

T  = 5552.6 ft2/day
Kz/Kr  = 1.
b  = 91 ft

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
KRY113B 0 0

Observation Wells
Well Name X (ft) Y (ft)

KRY113B 0 0



0.001 0.01 0.1 1. 10. 100.
0.001

0.01

0.1

1.

Time (min)

C
or

re
ct

ed
 D

is
pl

ac
em

en
t (

ft)

KRY - Aquifer Test Analysis  -  Well KRY121A Drawdown 
Prepared By:

Tt EMI
Prepared For:

MDEQ
Project:  

S1176-37KPT0405
Location:  

Kalispell, Montana

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Theis

T  = 1.231E+5 ft2/day
Kz/Kr = 1.
b = 106  ft

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
KRY121A 0 0

Observation Wells
Well Name X (ft) Y (ft)

KRY121A 0 0
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KRY - Aquifer Test Analysis  -  Well KRY121B Drawdown
Prepared By:

Tt EMI
Prepared For:

MDEQ
Project:  

S1176-37KPT004
Location:  

Kalispell, Montana

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Theis

T  = 3.462E+4 ft2/day
Kz/Kr = 1.

b = 106. ft/day

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
KRY121B 0 0

Observation Wells
Well Name X (ft) Y (ft)

KRY121B 0 0



0.001 0.01 0.1 1. 10. 100. 1000.
0.01

0.1

1.

10.

Time (min)

C
or

re
ct

ed
 D

is
pl

ac
em

en
t (

ft)

KRY - Aquifer Test Analysis  -  Well KRY139A Drawdown
Prepared By:

Tt EMI
Prepared For:

MDEQ
Project:  

S1176-37KPT004
Location:  

Kalispell, Montana

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Theis

T  = 2814.5 ft2/day
Kz/Kr = 1
b  = 164 ft/day

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
KRY139A 0 0

Observation Wells
Well Name X (ft) Y (ft)

KRY139A 0 0
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KRY - Aquifer Test Analysis  -  Well KRY139A Recovery
Prepared By:

Tt EMI
Prepared For:

MDEQ
Project:  

S1176-37KPT004
Location:  

Kalispell, Montana

SOLUTION

Aquifer Model:  Confined
Solution Method:  Theis (Recovery)

T  = 138. ft2/day S/S' = 36.77

AQUIFER DATA

Saturated Thickness:  14.6 ftAnisotropy Ratio (Kz/Kr):  1.

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
KRY139A 0 0

Observation Wells
Well Name X (ft) Y (ft)

KRY139A 0 0
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KRY - Aquifer Test Analysis  -  Well KRY 139B Drawdown
Prepared By:

Tt EMI
Prepared For:

MDEQ
Project:  

S1176-37KPT004
Location:  

Kalispell, Montana

SOLUTION

Aquifer Model:  Unconfined
Solution Method:  Theis

T  = 8941.3 ft2/day
Kz/Kr = 1.
b  = 164. ft

WELL DATA

Pumping Wells
Well Name X (ft) Y (ft)
KRY139B 0 0

Observation Wells
Well Name X (ft) Y (ft)

KRY139B 0 0



In-Situ Inc. MiniTroll Pro

Report generated: 8/24/2006 14:38:11
Report from file: ...\SN07561 2006-08-17 165000 KRY121A .bin
Win-Situ® Version 4.56.5.0

Serial number: 7561
Firmware Version 3.09
Unit name: KRY121A Obs

Test name: KRY121A 

Test defined on: 8/17/2006 16:15:12
Test scheduled for: 8/17/2006 16:50:00
Test started on: 8/17/2006 16:50:00
Test stopped on: 8/18/2006 8:49:12

Data gathered using Logarithmic testing
   Maximum time between data points:       2400.0 Seconds.
   Number of data samples: 181

TOTAL DATA SAMPLES 181

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 5.759 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/17/2006 16:50:00 0 49.23 0
8/17/2006 16:50:00 0.3 49.25 0.01
8/17/2006 16:50:00 0.6 49.25 0.012
8/17/2006 16:50:00 0.9 49.27 0.013
8/17/2006 16:50:01 1.2 49.27 0.015
8/17/2006 16:50:01 1.5 49.27 0.015
8/17/2006 16:50:01 1.8 49.27 0.015
8/17/2006 16:50:02 2.1 49.3 0.015
8/17/2006 16:50:02 2.4 49.3 0.015
8/17/2006 16:50:02 2.7 49.3 0.017
8/17/2006 16:50:03 3 49.3 0.015
8/17/2006 16:50:03 3.3 49.3 0.017
8/17/2006 16:50:03 3.6 49.3 0.017
8/17/2006 16:50:03 3.9 49.3 0.017
8/17/2006 16:50:04 4.2 49.3 0.017
8/17/2006 16:50:04 4.5 49.3 0.019
8/17/2006 16:50:04 4.8 49.3 0.017
8/17/2006 16:50:05 5.1 49.3 0.017
8/17/2006 16:50:05 5.4 49.3 0.017
8/17/2006 16:50:05 5.7 49.32 0.017
8/17/2006 16:50:06 6 49.3 0.017
8/17/2006 16:50:06 6.4 49.32 0.017
8/17/2006 16:50:06 6.7 49.32 0.017
8/17/2006 16:50:07 7.1 49.32 0.017
8/17/2006 16:50:07 7.5 49.32 0.019
8/17/2006 16:50:07 8 49.32 0.017
8/17/2006 16:50:08 8.4 49.32 0.017
8/17/2006 16:50:08 8.9 49.32 0.017
8/17/2006 16:50:09 9.5 49.32 0.017
8/17/2006 16:50:10 10 49.32 0.013
8/17/2006 16:50:10 10.6 49.3 0.009
8/17/2006 16:50:11 11.3 49.3 0.009
8/17/2006 16:50:11 11.9 49.3 0.009
8/17/2006 16:50:12 12.6 49.3 0.009



8/17/2006 16:50:13 13.4 49.3 0.007
8/17/2006 16:50:14 14.2 49.3 0.007
8/17/2006 16:50:15 15 49.3 0.007
8/17/2006 16:50:15 15.9 49.3 0.007
8/17/2006 16:50:16 16.8 49.27 0.005
8/17/2006 16:50:17 17.8 49.27 0.005
8/17/2006 16:50:18 18.9 49.3 0.005
8/17/2006 16:50:20 20 49.3 0.005
8/17/2006 16:50:21 21.2 49.27 0.003
8/17/2006 16:50:22 22.4 49.27 0.003
8/17/2006 16:50:23 23.8 49.27 0.005
8/17/2006 16:50:25 25.2 49.27 0.003
8/17/2006 16:50:26 26.7 49.27 0.003
8/17/2006 16:50:28 28.2 49.27 0.005
8/17/2006 16:50:29 29.8 49.27 0.003
8/17/2006 16:50:31 31.5 49.27 0.003
8/17/2006 16:50:33 33.3 49.27 0.003
8/17/2006 16:50:35 35.2 49.27 0.003
8/17/2006 16:50:37 37.3 49.27 0.003
8/17/2006 16:50:39 39.5 49.27 0.003
8/17/2006 16:50:41 41.8 49.27 0.003
8/17/2006 16:50:44 44.3 49.27 0.001
8/17/2006 16:50:46 46.9 49.27 0.003
8/17/2006 16:50:49 49.7 49.27 0.003
8/17/2006 16:50:52 52.6 49.27 0.003
8/17/2006 16:50:55 55.7 49.27 0.003
8/17/2006 16:50:58 59 49.25 0.002
8/17/2006 16:51:02 62.5 49.25 0.002
8/17/2006 16:51:06 66.2 49.25 0.002
8/17/2006 16:51:10 70.1 49.25 0.002
8/17/2006 16:51:14 74.3 49.25 0.002
8/17/2006 16:51:18 78.7 49.25 0.004
8/17/2006 16:51:23 83.4 49.25 0.002
8/17/2006 16:51:28 88.4 49.25 0.002
8/17/2006 16:51:33 93.7 49.25 0.002
8/17/2006 16:51:39 99.3 49.25 0.002
8/17/2006 16:51:45 105.2 49.25 0.002
8/17/2006 16:51:51 111.5 49.25 0.002
8/17/2006 16:51:58 118.1 49.25 0.002



8/17/2006 16:52:05 125.1 49.23 0.002
8/17/2006 16:52:12 132.6 49.23 0.002
8/17/2006 16:52:20 140.5 49.23 0
8/17/2006 16:52:28 148.9 49.23 0.002
8/17/2006 16:52:37 157.8 49.23 0.002
8/17/2006 16:52:47 167.2 49.23 0.002
8/17/2006 16:52:57 177.2 49.23 0.002
8/17/2006 16:53:07 187.8 49.23 0.002
8/17/2006 16:53:18 199 49.23 0.002
8/17/2006 16:53:30 210.9 49.23 0.002
8/17/2006 16:53:43 223.5 49.23 0.002
8/17/2006 16:53:56 236.8 49.23 0.002
8/17/2006 16:54:10 250.9 49.23 0.002
8/17/2006 16:54:25 265.8 49.23 0.002
8/17/2006 16:54:41 281.6 49.23 0
8/17/2006 16:54:58 298.4 49.23 0.002
8/17/2006 16:55:16 316.2 49.23 0
8/17/2006 16:55:34 335 49.23 0
8/17/2006 16:55:54 354.9 49.23 0
8/17/2006 16:56:15 376 49.23 0.002
8/17/2006 16:56:38 398.4 49.23 0.002
8/17/2006 16:57:02 422.1 49.21 0.002
8/17/2006 16:57:27 447.2 49.23 0.004
8/17/2006 16:57:53 473.8 49.21 0
8/17/2006 16:58:21 502 49.23 0
8/17/2006 16:58:51 531.9 49.23 0
8/17/2006 16:59:23 563.5 49.23 0
8/17/2006 16:59:56 597 49.21 0
8/17/2006 17:00:32 632.5 49.21 0
8/17/2006 17:01:10 670.1 49.21 0
8/17/2006 17:01:49 709.9 49.21 0
8/17/2006 17:02:32 752.1 49.21 0
8/17/2006 17:03:16 796.8 49.23 0
8/17/2006 17:04:04 844.2 49.21 0
8/17/2006 17:04:54 894.4 49.21 0
8/17/2006 17:05:47 947.5 49.21 0
8/17/2006 17:06:43 1003.8 49.21 -0.002
8/17/2006 17:07:43 1063.4 49.21 0
8/17/2006 17:08:46 1126.6 49.21 0



8/17/2006 17:09:53 1193.5 49.21 -0.002
8/17/2006 17:11:04 1264.4 49.21 -0.002
8/17/2006 17:12:19 1339.5 49.21 -0.002
8/17/2006 17:13:38 1419 49.21 -0.002
8/17/2006 17:15:03 1503.3 49.21 -0.002
8/17/2006 17:16:32 1592.6 49.21 -0.002
8/17/2006 17:18:07 1687.1 49.21 -0.004
8/17/2006 17:19:47 1787.2 49.21 -0.004
8/17/2006 17:21:33 1893.3 49.21 -0.004
8/17/2006 17:23:25 2005.7 49.21 -0.004
8/17/2006 17:25:24 2124.7 49.21 -0.004
8/17/2006 17:27:30 2250.8 49.21 -0.004
8/17/2006 17:29:44 2384.4 49.21 -0.006
8/17/2006 17:32:05 2525.9 49.23 -0.004
8/17/2006 17:34:35 2675.8 49.21 -0.006
8/17/2006 17:37:14 2834.6 49.21 -0.004
8/17/2006 17:40:02 3002.8 49.21 -0.004
8/17/2006 17:43:00 3180.9 49.23 -0.004
8/17/2006 17:46:09 3369.6 49.23 -0.004
8/17/2006 17:49:29 3569.5 49.23 -0.006
8/17/2006 17:53:01 3781.2 49.21 -0.006
8/17/2006 17:56:45 4005.5 49.23 -0.006
8/17/2006 18:00:43 4243.1 49.23 -0.008
8/17/2006 18:04:54 4494.7 49.21 -0.006
8/17/2006 18:09:21 4761.3 49.21 -0.008
8/17/2006 18:14:03 5043.7 49.21 -0.008
8/17/2006 18:19:02 5342.8 49.23 -0.006
8/17/2006 18:24:19 5659.6 49.21 -0.006
8/17/2006 18:29:55 5995.2 49.23 -0.008
8/17/2006 18:35:50 6350.7 49.21 -0.008
8/17/2006 18:42:07 6727.2 49.21 -0.008
8/17/2006 18:48:46 7126.1 49.21 -0.008
8/17/2006 18:55:48 7548.6 49.21 -0.008
8/17/2006 19:03:16 7996.1 49.23 -0.008
8/17/2006 19:11:10 8470.1 49.23 -0.008
8/17/2006 19:19:32 8972.2 49.21 -0.01
8/17/2006 19:28:24 9504.1 49.21 -0.008
8/17/2006 19:37:47 10067.5 49.23 -0.008
8/17/2006 19:47:44 10664.3 49.23 -0.008



8/17/2006 19:58:16 11296.5 49.23 -0.008
8/17/2006 20:09:26 11966.1 49.23 -0.008
8/17/2006 20:21:15 12675.4 49.23 -0.008
8/17/2006 20:33:46 13426.7 49.23 -0.008
8/17/2006 20:47:02 14222.6 49.23 -0.008
8/17/2006 21:01:05 15065.6 49.23 -0.008
8/17/2006 21:15:58 15958.6 49.23 -0.008
8/17/2006 21:31:44 16904.5 49.23 -0.008
8/17/2006 21:48:26 17906.4 49.23 -0.008
8/17/2006 22:06:07 18967.7 49.23 -0.008
8/17/2006 22:24:51 20091.9 49.23 -0.008
8/17/2006 22:44:42 21282.7 49.23 -0.008
8/17/2006 23:05:44 22544.1 49.23 -0.008
8/17/2006 23:28:00 23880.2 49.23 -0.008
8/17/2006 23:51:35 25295.5 49.23 -0.006
8/18/2006 0:16:34 26794.7 49.23 -0.006
8/18/2006 0:43:02 28382.7 49.23 -0.006
8/18/2006 1:11:04 30064.8 49.23 -0.004
8/18/2006 1:40:46 31846.6 49.23 -0.004
8/18/2006 2:12:13 33734 49.23 -0.004
8/18/2006 2:45:33 35733.2 49.23 -0.004
8/18/2006 3:20:50 37850.9 49.23 -0.002
8/18/2006 3:58:13 40094 49.23 0
8/18/2006 4:37:50 42470.1 49.23 0
8/18/2006 5:17:50 44870.1 49.23 0.002
8/18/2006 5:57:50 47270.1 49.23 0
8/18/2006 6:37:50 49670.1 49.23 0.002
8/18/2006 7:17:50 52070.1 49.23 0
8/18/2006 7:57:50 54470.1 49.23 0
8/18/2006 8:37:50 56870.1 49.23 -0.004



In-Situ Inc. MiniTroll Pro

Report generated: 8/24/2006 13:48:25
Report from file: ...\SN17508 2006-08-17 165006 KRY121B DD.bin
Win-Situ® Version 4.56.5.0

Serial number: 17508
Firmware Version 3.09
Unit name: 

Test name: KRY121B DD

Test defined on: 8/17/2006 17:09:58
Test started on: 8/17/2006 16:50:06
Test stopped on: 8/17/2006 17:33:44

Data gathered using Logarithmic testing
   Maximum time between data points:       2400.0 Seconds.
   Number of data samples: 126

TOTAL DATA SAMPLES 126

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 9.39 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/17/2006 16:50:06 0 49.12 0
8/17/2006 16:50:06 0.3 49.17 -0.101
8/17/2006 16:50:06 0.6 49.17 -0.208
8/17/2006 16:50:06 0.9 49.19 -0.342
8/17/2006 16:50:07 1.2 49.19 -0.475
8/17/2006 16:50:07 1.5 49.19 -0.577
8/17/2006 16:50:07 1.8 49.19 -0.663
8/17/2006 16:50:08 2.1 49.22 -0.752
8/17/2006 16:50:08 2.4 49.22 -0.814
8/17/2006 16:50:08 2.7 49.22 -0.862
8/17/2006 16:50:09 3 49.22 -0.888
8/17/2006 16:50:09 3.3 49.22 -0.902
8/17/2006 16:50:09 3.6 49.22 -0.909
8/17/2006 16:50:09 3.9 49.22 -0.911
8/17/2006 16:50:10 4.2 49.22 -0.921
8/17/2006 16:50:10 4.5 49.24 -0.902
8/17/2006 16:50:10 4.8 49.24 -0.885
8/17/2006 16:50:11 5.1 49.24 -0.863
8/17/2006 16:50:11 5.4 49.24 -0.856
8/17/2006 16:50:11 5.7 49.24 -0.835
8/17/2006 16:50:12 6 49.24 -0.825
8/17/2006 16:50:12 6.4 49.24 -0.809
8/17/2006 16:50:12 6.7 49.24 -0.797
8/17/2006 16:50:13 7.1 49.24 -0.776
8/17/2006 16:50:13 7.5 49.24 -0.778
8/17/2006 16:50:14 8 49.24 -0.774
8/17/2006 16:50:14 8.4 49.24 -0.785
8/17/2006 16:50:15 8.9 49.24 -0.788
8/17/2006 16:50:15 9.5 49.24 -0.783
8/17/2006 16:50:16 10 49.22 -0.809
8/17/2006 16:50:16 10.6 49.22 -0.831
8/17/2006 16:50:17 11.3 49.22 -0.845
8/17/2006 16:50:17 11.9 49.22 -0.855
8/17/2006 16:50:18 12.6 49.22 -0.878
8/17/2006 16:50:19 13.4 49.22 -0.885



8/17/2006 16:50:20 14.2 49.19 -0.895
8/17/2006 16:50:21 15 49.19 -0.915
8/17/2006 16:50:21 15.9 49.19 -0.91
8/17/2006 16:50:22 16.8 49.19 -0.917
8/17/2006 16:50:23 17.8 49.19 -0.938
8/17/2006 16:50:24 18.9 49.19 -0.936
8/17/2006 16:50:26 20 49.19 -0.946
8/17/2006 16:50:27 21.2 49.19 -0.952
8/17/2006 16:50:28 22.4 49.19 -0.955
8/17/2006 16:50:29 23.8 49.19 -0.967
8/17/2006 16:50:31 25.2 49.19 -0.971
8/17/2006 16:50:32 26.7 49.19 -0.972
8/17/2006 16:50:34 28.2 49.19 -0.979
8/17/2006 16:50:35 29.8 49.19 -0.995
8/17/2006 16:50:37 31.5 49.22 -1
8/17/2006 16:50:39 33.3 49.22 -1.009
8/17/2006 16:50:41 35.2 49.19 -1.012
8/17/2006 16:50:43 37.3 49.19 -1.026
8/17/2006 16:50:45 39.5 49.19 -1.028
8/17/2006 16:50:47 41.8 49.19 -1.035
8/17/2006 16:50:50 44.3 49.22 -1.045
8/17/2006 16:50:52 46.9 49.22 -1.054
8/17/2006 16:50:55 49.7 49.19 -1.057
8/17/2006 16:50:58 52.6 49.19 -1.062
8/17/2006 16:51:01 55.7 49.22 -1.061
8/17/2006 16:51:05 59 49.22 -1.064
8/17/2006 16:51:08 62.5 49.22 -1.08
8/17/2006 16:51:12 66.2 49.22 -1.08
8/17/2006 16:51:16 70.1 49.22 -1.08
8/17/2006 16:51:20 74.3 49.22 -1.09
8/17/2006 16:51:24 78.7 49.19 -1.093
8/17/2006 16:51:29 83.4 49.22 -1.089
8/17/2006 16:51:34 88.4 49.22 -1.094
8/17/2006 16:51:39 93.7 49.19 -1.095
8/17/2006 16:51:45 99.3 49.19 -1.097
8/17/2006 16:51:51 105.2 49.22 -1.102
8/17/2006 16:51:57 111.5 49.22 -1.094
8/17/2006 16:52:04 118.1 49.19 -1.104
8/17/2006 16:52:11 125.1 49.22 -1.109



8/17/2006 16:52:18 132.6 49.22 -1.106
8/17/2006 16:52:26 140.5 49.22 -1.106
8/17/2006 16:52:34 148.9 49.22 -1.099
8/17/2006 16:52:43 157.8 49.22 -1.08
8/17/2006 16:52:53 167.2 49.22 -1.106
8/17/2006 16:53:03 177.2 49.22 -1.102
8/17/2006 16:53:13 187.8 49.22 -1.108
8/17/2006 16:53:25 199 49.22 -1.104
8/17/2006 16:53:36 210.9 49.22 -1.104
8/17/2006 16:53:49 223.5 49.22 -1.101
8/17/2006 16:54:02 236.8 49.22 -1.096
8/17/2006 16:54:16 250.9 49.22 -1.104
8/17/2006 16:54:31 265.8 49.22 -1.106
8/17/2006 16:54:47 281.6 49.22 -1.096
8/17/2006 16:55:04 298.4 49.22 -1.104
8/17/2006 16:55:22 316.2 49.22 -1.099
8/17/2006 16:55:41 335 49.22 -1.097
8/17/2006 16:56:00 354.9 49.22 -1.101
8/17/2006 16:56:22 376 49.22 -1.092
8/17/2006 16:56:44 398.4 49.22 -1.101
8/17/2006 16:57:08 422.1 49.22 -1.092
8/17/2006 16:57:33 447.2 49.22 -1.092
8/17/2006 16:57:59 473.8 49.22 -1.111
8/17/2006 16:58:28 502 49.22 -1.096
8/17/2006 16:58:57 531.9 49.22 -1.102
8/17/2006 16:59:29 563.5 49.22 -1.101
8/17/2006 17:00:03 597 49.22 -1.104
8/17/2006 17:00:38 632.5 49.22 -1.111
8/17/2006 17:01:16 670.1 49.22 -1.121
8/17/2006 17:01:55 709.9 49.22 -1.109
8/17/2006 17:02:38 752.1 49.22 -1.125
8/17/2006 17:03:22 796.8 49.22 -1.125
8/17/2006 17:04:10 844.2 49.22 -1.121
8/17/2006 17:05:00 894.4 49.22 -1.123
8/17/2006 17:05:53 947.5 49.22 -1.125
8/17/2006 17:06:49 1003.8 49.22 -1.12
8/17/2006 17:07:49 1063.4 49.22 -1.121
8/17/2006 17:08:52 1126.6 49.22 -1.125
8/17/2006 17:09:59 1193.5 49.22 -1.116



8/17/2006 17:11:10 1264.4 49.22 -1.12
8/17/2006 17:12:25 1339.5 49.22 -1.12
8/17/2006 17:13:45 1419 49.22 -1.13
8/17/2006 17:15:09 1503.3 49.22 -1.123
8/17/2006 17:16:38 1592.6 49.22 -1.12
8/17/2006 17:18:13 1687.1 49.22 -1.121
8/17/2006 17:19:53 1787.2 49.22 -1.118
8/17/2006 17:21:39 1893.3 49.22 -1.123
8/17/2006 17:23:31 2005.7 49.22 -1.123
8/17/2006 17:25:30 2124.7 49.22 -1.123
8/17/2006 17:27:36 2250.8 49.22 -1.132
8/17/2006 17:29:50 2384.4 49.22 -1.135
8/17/2006 17:32:11 2525.9 49.22 -1.128



In-Situ Inc. MiniTroll Pro

Report generated: 8/23/2006 11:11:45
Report from file: ...\SN07561 2006-08-18 152000 KRY121A#2Rec.bin
Win-Situ® Version 4.56.5.0

Serial number: 7561
Firmware Version 3.09
Unit name: KRY121A Obs

Test name: KRY121A#2Rec

Test defined on: 8/18/2006 15:14:42
Test scheduled for: 8/18/2006 15:20:00
Test started on: 8/18/2006 15:20:00
Test stopped on: 8/18/2006 15:36:02

Data gathered using Logarithmic testing
   Maximum time between data points:        600.0 Seconds.
   Number of data samples: 109

TOTAL DATA SAMPLES 109

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 4.866 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/18/2006 15:20:00 0 49.82 0
8/18/2006 15:20:00 0.3 49.84 0.008
8/18/2006 15:20:00 0.6 49.84 0.01
8/18/2006 15:20:00 0.9 49.86 0.011
8/18/2006 15:20:01 1.2 49.86 0.011
8/18/2006 15:20:01 1.5 49.86 0.017
8/18/2006 15:20:01 1.8 49.86 0.023
8/18/2006 15:20:02 2.1 49.89 0.029
8/18/2006 15:20:02 2.4 49.89 0.035
8/18/2006 15:20:02 2.7 49.89 0.041
8/18/2006 15:20:03 3 49.89 0.047
8/18/2006 15:20:03 3.3 49.89 0.051
8/18/2006 15:20:03 3.6 49.89 0.062
8/18/2006 15:20:03 3.9 49.89 0.068
8/18/2006 15:20:04 4.2 49.89 0.072
8/18/2006 15:20:04 4.5 49.89 0.076
8/18/2006 15:20:04 4.8 49.89 0.074
8/18/2006 15:20:05 5.1 49.91 0.07
8/18/2006 15:20:05 5.4 49.91 0.068
8/18/2006 15:20:05 5.7 49.91 0.068
8/18/2006 15:20:06 6 49.91 0.066
8/18/2006 15:20:06 6.4 49.91 0.066
8/18/2006 15:20:06 6.7 49.91 0.064
8/18/2006 15:20:07 7.1 49.91 0.064
8/18/2006 15:20:07 7.5 49.91 0.064
8/18/2006 15:20:07 8 49.91 0.064
8/18/2006 15:20:08 8.4 49.91 0.064
8/18/2006 15:20:08 8.9 49.91 0.062
8/18/2006 15:20:09 9.5 49.91 0.062
8/18/2006 15:20:10 10 49.91 0.058
8/18/2006 15:20:10 10.6 49.89 0.059
8/18/2006 15:20:11 11.3 49.89 0.059
8/18/2006 15:20:11 11.9 49.89 0.057
8/18/2006 15:20:12 12.6 49.89 0.057



8/18/2006 15:20:13 13.4 49.89 0.057
8/18/2006 15:20:14 14.2 49.89 0.055
8/18/2006 15:20:15 15 49.86 0.055
8/18/2006 15:20:15 15.9 49.86 0.055
8/18/2006 15:20:16 16.8 49.86 0.055
8/18/2006 15:20:17 17.8 49.86 0.055
8/18/2006 15:20:18 18.9 49.86 0.055
8/18/2006 15:20:20 20 49.86 0.053
8/18/2006 15:20:21 21.2 49.86 0.053
8/18/2006 15:20:22 22.4 49.86 0.053
8/18/2006 15:20:23 23.8 49.84 0.053
8/18/2006 15:20:25 25.2 49.84 0.051
8/18/2006 15:20:26 26.7 49.84 0.051
8/18/2006 15:20:28 28.2 49.84 0.049
8/18/2006 15:20:29 29.8 49.84 0.049
8/18/2006 15:20:31 31.5 49.84 0.049
8/18/2006 15:20:33 33.3 49.84 0.047
8/18/2006 15:20:35 35.2 49.84 0.047
8/18/2006 15:20:37 37.3 49.84 0.045
8/18/2006 15:20:39 39.5 49.86 0.045
8/18/2006 15:20:41 41.8 49.86 0.043
8/18/2006 15:20:44 44.3 49.86 0.041
8/18/2006 15:20:46 46.9 49.86 0.041
8/18/2006 15:20:49 49.7 49.89 0.041
8/18/2006 15:20:52 52.6 49.89 0.041
8/18/2006 15:20:55 55.7 49.91 0.04
8/18/2006 15:20:58 59 49.91 0.04
8/18/2006 15:21:02 62.5 49.91 0.04
8/18/2006 15:21:06 66.2 49.93 0.04
8/18/2006 15:21:10 70.1 49.93 0.04
8/18/2006 15:21:14 74.3 49.93 0.04
8/18/2006 15:21:18 78.7 49.96 0.04
8/18/2006 15:21:23 83.4 49.96 0.04
8/18/2006 15:21:28 88.4 49.98 0.039
8/18/2006 15:21:33 93.7 49.98 0.041
8/18/2006 15:21:39 99.3 49.98 0.039
8/18/2006 15:21:45 105.2 49.98 0.039
8/18/2006 15:21:51 111.5 50 0.041
8/18/2006 15:21:58 118.1 50 0.041



8/18/2006 15:22:05 125.1 50.02 0.041
8/18/2006 15:22:12 132.6 50.02 0.041
8/18/2006 15:22:20 140.5 50.02 0.041
8/18/2006 15:22:28 148.9 50.02 0.039
8/18/2006 15:22:37 157.8 50.05 0.04
8/18/2006 15:22:47 167.2 50.05 0.04
8/18/2006 15:22:57 177.2 50.05 0.04
8/18/2006 15:23:07 187.8 50.05 0.04
8/18/2006 15:23:18 199 50.07 0.04
8/18/2006 15:23:30 210.9 50.07 0.04
8/18/2006 15:23:43 223.5 50.07 0.04
8/18/2006 15:23:56 236.8 50.07 0.04
8/18/2006 15:24:10 250.9 50.07 0.042
8/18/2006 15:24:25 265.8 50.07 0.042
8/18/2006 15:24:41 281.6 50.07 0.04
8/18/2006 15:24:58 298.4 50.07 0.038
8/18/2006 15:25:16 316.2 50.07 0.04
8/18/2006 15:25:34 335 50.07 0.04
8/18/2006 15:25:54 354.9 50.07 0.04
8/18/2006 15:26:15 376 50.09 0.04
8/18/2006 15:26:38 398.4 50.14 0.041
8/18/2006 15:27:02 422.1 50.16 0.041
8/18/2006 15:27:27 447.2 50.18 0.04
8/18/2006 15:27:53 473.8 50.21 0.04
8/18/2006 15:28:21 502 50.25 0.041
8/18/2006 15:28:51 531.9 50.25 0.041
8/18/2006 15:29:23 563.5 50.25 0.04
8/18/2006 15:29:56 597 50.25 0.04
8/18/2006 15:30:32 632.5 50.27 0.039
8/18/2006 15:31:10 670.1 50.3 0.041
8/18/2006 15:31:49 709.9 50.3 0.039
8/18/2006 15:32:32 752.1 50.3 0.039
8/18/2006 15:33:16 796.8 50.27 0.041
8/18/2006 15:34:04 844.2 50.25 0.041
8/18/2006 15:34:54 894.4 50.23 0.042
8/18/2006 15:35:47 947.5 50.23 0.04



In-Situ Inc. MiniTroll Pro

Report generated: 8/24/2006 15:24:11
Report from file: ...\SN07561 2006-08-18 140201 KRY121A DD#2.bin
Win-Situ® Version 4.56.5.0

Serial number: 7561
Firmware Version 3.09
Unit name: KRY121A Obs

Test name: KRY121A DD#2

Test defined on: 8/18/2006 14:01:36
Test started on: 8/18/2006 14:02:01
Test stopped on: 8/18/2006 15:00:00

Data gathered using Logarithmic testing
   Maximum time between data points:       2400.0 Seconds.
   Number of data samples: 131

TOTAL DATA SAMPLES 131

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 4.956 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/18/2006 14:02:01 0 53.31 0
8/18/2006 14:02:02 0.3 53.41 0.003
8/18/2006 14:02:02 0.6 53.47 -0.002
8/18/2006 14:02:02 0.9 53.52 -0.005
8/18/2006 14:02:03 1.2 53.59 -0.012
8/18/2006 14:02:03 1.5 53.63 -0.018
8/18/2006 14:02:03 1.8 53.7 -0.025
8/18/2006 14:02:03 2.1 53.75 -0.028
8/18/2006 14:02:04 2.4 53.79 -0.029
8/18/2006 14:02:04 2.7 53.86 -0.031
8/18/2006 14:02:04 3 53.9 -0.032
8/18/2006 14:02:05 3.3 53.95 -0.031
8/18/2006 14:02:05 3.6 54.02 -0.03
8/18/2006 14:02:05 3.9 54.06 -0.028
8/18/2006 14:02:06 4.2 54.11 -0.027
8/18/2006 14:02:06 4.5 54.18 -0.026
8/18/2006 14:02:06 4.8 54.22 -0.025
8/18/2006 14:02:06 5.1 54.29 -0.026
8/18/2006 14:02:07 5.4 54.34 -0.024
8/18/2006 14:02:07 5.7 54.38 -0.023
8/18/2006 14:02:07 6 54.45 -0.024
8/18/2006 14:02:08 6.4 54.49 -0.023
8/18/2006 14:02:08 6.7 54.56 -0.022
8/18/2006 14:02:08 7.1 54.61 -0.022
8/18/2006 14:02:09 7.5 54.68 -0.021
8/18/2006 14:02:09 8 54.77 -0.02
8/18/2006 14:02:10 8.4 54.83 -0.019
8/18/2006 14:02:10 8.9 54.9 -0.018
8/18/2006 14:02:11 9.5 54.99 -0.018
8/18/2006 14:02:11 10 55.11 -0.023
8/18/2006 14:02:12 10.6 55.2 -0.027
8/18/2006 14:02:13 11.3 55.29 -0.026
8/18/2006 14:02:13 11.9 55.38 -0.027
8/18/2006 14:02:14 12.6 55.49 -0.029
8/18/2006 14:02:15 13.4 55.58 -0.028



8/18/2006 14:02:16 14.2 55.7 -0.03
8/18/2006 14:02:16 15 55.81 -0.031
8/18/2006 14:02:17 15.9 55.9 -0.035
8/18/2006 14:02:18 16.8 55.99 -0.038
8/18/2006 14:02:19 17.8 56.08 -0.041
8/18/2006 14:02:20 18.9 56.17 -0.044
8/18/2006 14:02:21 20 56.22 -0.049
8/18/2006 14:02:23 21.2 56.29 -0.054
8/18/2006 14:02:24 22.4 56.31 -0.058
8/18/2006 14:02:25 23.8 56.33 -0.062
8/18/2006 14:02:27 25.2 56.33 -0.066
8/18/2006 14:02:28 26.7 56.29 -0.072
8/18/2006 14:02:30 28.2 56.24 -0.075
8/18/2006 14:02:31 29.8 56.17 -0.078
8/18/2006 14:02:33 31.5 56.08 -0.083
8/18/2006 14:02:35 33.3 55.97 -0.085
8/18/2006 14:02:37 35.2 55.83 -0.087
8/18/2006 14:02:39 37.3 55.67 -0.091
8/18/2006 14:02:41 39.5 55.51 -0.094
8/18/2006 14:02:43 41.8 55.31 -0.096
8/18/2006 14:02:46 44.3 55.13 -0.097
8/18/2006 14:02:48 46.9 54.9 -0.1
8/18/2006 14:02:51 49.7 54.68 -0.1
8/18/2006 14:02:54 52.6 54.45 -0.101
8/18/2006 14:02:57 55.7 54.22 -0.104
8/18/2006 14:03:00 59 53.97 -0.104
8/18/2006 14:03:04 62.5 53.72 -0.105
8/18/2006 14:03:08 66.2 53.5 -0.106
8/18/2006 14:03:11 70.1 53.25 -0.106
8/18/2006 14:03:16 74.3 53.02 -0.105
8/18/2006 14:03:20 78.7 52.77 -0.105
8/18/2006 14:03:25 83.4 52.54 -0.106
8/18/2006 14:03:30 88.4 52.34 -0.105
8/18/2006 14:03:35 93.7 52.11 -0.106
8/18/2006 14:03:41 99.3 51.93 -0.105
8/18/2006 14:03:47 105.2 51.73 -0.104
8/18/2006 14:03:53 111.5 51.54 -0.102
8/18/2006 14:03:59 118.1 51.39 -0.104
8/18/2006 14:04:06 125.1 51.23 -0.101



8/18/2006 14:04:14 132.6 51.07 -0.099
8/18/2006 14:04:22 140.5 50.93 -0.099
8/18/2006 14:04:30 148.9 50.82 -0.1
8/18/2006 14:04:39 157.8 50.68 -0.098
8/18/2006 14:04:49 167.2 50.59 -0.096
8/18/2006 14:04:59 177.2 50.5 -0.097
8/18/2006 14:05:09 187.8 50.41 -0.096
8/18/2006 14:05:20 199 50.32 -0.095
8/18/2006 14:05:32 210.9 50.25 -0.096
8/18/2006 14:05:45 223.5 50.18 -0.095
8/18/2006 14:05:58 236.8 50.14 -0.094
8/18/2006 14:06:12 250.9 50.09 -0.093
8/18/2006 14:06:27 265.8 50.05 -0.093
8/18/2006 14:06:43 281.6 50 -0.092
8/18/2006 14:07:00 298.4 49.96 -0.091
8/18/2006 14:07:18 316.2 49.93 -0.091
8/18/2006 14:07:36 335 49.91 -0.093
8/18/2006 14:07:56 354.9 49.89 -0.092
8/18/2006 14:08:17 376 49.86 -0.09
8/18/2006 14:08:40 398.4 49.84 -0.092
8/18/2006 14:09:03 422.1 49.84 -0.092
8/18/2006 14:09:29 447.2 49.82 -0.091
8/18/2006 14:09:55 473.8 49.82 -0.091
8/18/2006 14:10:23 502 49.82 -0.091
8/18/2006 14:10:53 531.9 49.82 -0.091
8/18/2006 14:11:25 563.5 49.8 -0.091
8/18/2006 14:11:58 597 49.8 -0.091
8/18/2006 14:12:34 632.5 49.82 -0.089
8/18/2006 14:13:11 670.1 49.8 -0.093
8/18/2006 14:13:51 709.9 49.8 -0.091
8/18/2006 14:14:33 752.1 49.8 -0.091
8/18/2006 14:15:18 796.8 49.82 -0.091
8/18/2006 14:16:06 844.2 49.82 -0.091
8/18/2006 14:16:56 894.4 49.82 -0.091
8/18/2006 14:17:49 947.5 49.82 -0.091
8/18/2006 14:18:45 1003.8 49.82 -0.091
8/18/2006 14:19:45 1063.4 49.82 -0.091
8/18/2006 14:20:48 1126.6 49.82 -0.091
8/18/2006 14:21:55 1193.5 49.82 -0.091



8/18/2006 14:23:06 1264.4 49.82 -0.091
8/18/2006 14:24:21 1339.5 49.82 -0.091
8/18/2006 14:25:40 1419 49.82 -0.089
8/18/2006 14:27:05 1503.3 49.82 -0.091
8/18/2006 14:28:34 1592.6 49.82 -0.089
8/18/2006 14:30:08 1687.1 49.84 -0.092
8/18/2006 14:31:49 1787.2 49.82 -0.091
8/18/2006 14:33:35 1893.3 49.84 -0.092
8/18/2006 14:35:27 2005.7 49.84 -0.092
8/18/2006 14:37:26 2124.7 49.82 -0.091
8/18/2006 14:39:32 2250.8 49.82 -0.091
8/18/2006 14:41:46 2384.4 49.82 -0.091
8/18/2006 14:44:07 2525.9 49.82 -0.091
8/18/2006 14:46:37 2675.8 49.82 -0.091
8/18/2006 14:49:16 2834.6 49.84 -0.094
8/18/2006 14:52:04 3002.8 49.82 -0.091
8/18/2006 14:55:02 3180.9 49.82 -0.093
8/18/2006 14:58:11 3369.6 49.82 -0.091



In-Situ Inc. MiniTroll Pro

Report generated: 8/23/2006 11:31:57
Report from file: ...\SN07561 2006-08-22 190114 139APumpRec.bin
Win-Situ® Version 4.56.5.0

Serial number: 7561
Firmware Version 3.09
Unit name: KRY108A

Test name: 139APumpRec

Test defined on: 8/22/2006 16:22:07
Test started on: 8/22/2006 19:01:14
Test stopped on: N/A N/A

Data gathered using Logarithmic testing
   Maximum time between data points:       2400.0 Seconds.
   Number of data samples: 108

TOTAL DATA SAMPLES 108

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 6.689 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- --------------- Residual DD

8/22/2006 19:01:14 0 51.7 0
8/22/2006 19:01:15 0.3 51.73 0.035 2.935
8/22/2006 19:01:15 0.6 51.75 0.071 2.899
8/22/2006 19:01:15 0.9 51.75 0.098 2.872
8/22/2006 19:01:15 1.2 51.77 0.136 2.834
8/22/2006 19:01:16 1.5 51.77 0.181 2.789
8/22/2006 19:01:16 1.8 51.77 0.229 2.741
8/22/2006 19:01:16 2.1 51.77 0.273 2.697
8/22/2006 19:01:17 2.4 51.77 0.318 2.652
8/22/2006 19:01:17 2.7 51.77 0.364 2.606
8/22/2006 19:01:17 3 51.77 0.407 2.563
8/22/2006 19:01:18 3.3 51.77 0.449 2.521
8/22/2006 19:01:18 3.6 51.79 0.492 2.478
8/22/2006 19:01:18 3.9 51.79 0.534 2.436
8/22/2006 19:01:18 4.2 51.79 0.578 2.392
8/22/2006 19:01:19 4.5 51.79 0.617 2.353
8/22/2006 19:01:19 4.8 51.79 0.657 2.313
8/22/2006 19:01:19 5.1 51.79 0.696 2.274
8/22/2006 19:01:20 5.4 51.79 0.732 2.238
8/22/2006 19:01:20 5.7 51.79 0.77 2.2
8/22/2006 19:01:20 6 51.79 0.804 2.166
8/22/2006 19:01:21 6.4 51.79 0.843 2.127
8/22/2006 19:01:21 6.7 51.79 0.883 2.087
8/22/2006 19:01:21 7.1 51.79 0.92 2.05
8/22/2006 19:01:22 7.5 51.79 0.958 2.012
8/22/2006 19:01:22 8 51.79 0.994 1.976
8/22/2006 19:01:23 8.4 51.79 1.028 1.942
8/22/2006 19:01:23 8.9 51.79 1.063 1.907
8/22/2006 19:01:24 9.5 51.79 1.095 1.875
8/22/2006 19:01:24 10 51.79 1.119 1.851
8/22/2006 19:01:25 10.6 51.77 1.149 1.821
8/22/2006 19:01:25 11.3 51.77 1.175 1.795
8/22/2006 19:01:26 11.9 51.77 1.202 1.768
8/22/2006 19:01:27 12.6 51.77 1.228 1.742
8/22/2006 19:01:28 13.4 51.77 1.256 1.714
8/22/2006 19:01:28 14.2 51.77 1.284 1.686
8/22/2006 19:01:29 15 51.77 1.309 1.661
8/22/2006 19:01:30 15.9 51.77 1.335 1.635
8/22/2006 19:01:31 16.8 51.77 1.365 1.605
8/22/2006 19:01:32 17.8 51.77 1.373 1.597
8/22/2006 19:01:33 18.9 51.77 1.414 1.556
8/22/2006 19:01:34 20 51.77 1.468 1.502



8/22/2006 19:01:35 21.2 51.77 1.488 1.482
8/22/2006 19:01:37 22.4 51.77 1.523 1.447
8/22/2006 19:01:38 23.8 51.77 1.563 1.407
8/22/2006 19:01:39 25.2 51.77 1.595 1.375
8/22/2006 19:01:41 26.7 51.75 1.633 1.337
8/22/2006 19:01:42 28.2 51.75 1.672 1.298
8/22/2006 19:01:44 29.8 51.75 1.71 1.26
8/22/2006 19:01:46 31.5 51.75 1.75 1.22
8/22/2006 19:01:47 33.3 51.75 1.789 1.181
8/22/2006 19:01:49 35.2 51.75 1.827 1.143
8/22/2006 19:01:51 37.3 51.75 1.865 1.105
8/22/2006 19:01:54 39.5 51.75 1.904 1.066
8/22/2006 19:01:56 41.8 51.75 1.944 1.026
8/22/2006 19:01:58 44.3 51.75 1.982 0.988
8/22/2006 19:02:01 46.9 51.75 2.019 0.951
8/22/2006 19:02:04 49.7 51.75 2.075 0.895
8/22/2006 19:02:07 52.6 51.75 2.122 0.848
8/22/2006 19:02:10 55.7 51.73 2.146 0.824
8/22/2006 19:02:13 59 51.73 2.236 0.734
8/22/2006 19:02:17 62.5 51.73 2.257 0.713
8/22/2006 19:02:20 66.2 51.73 2.307 0.663
8/22/2006 19:02:24 70.1 51.73 2.357 0.613
8/22/2006 19:02:28 74.3 51.73 2.406 0.564
8/22/2006 19:02:33 78.7 51.73 2.454 0.516
8/22/2006 19:02:38 83.4 51.7 2.502 0.468
8/22/2006 19:02:43 88.4 51.7 2.551 0.419
8/22/2006 19:02:48 93.7 51.7 2.597 0.373
8/22/2006 19:02:53 99.3 51.7 2.642 0.328
8/22/2006 19:02:59 105.2 51.7 2.688 0.282
8/22/2006 19:03:06 111.5 51.7 2.729 0.241
8/22/2006 19:03:12 118.1 51.68 2.765 0.205
8/22/2006 19:03:19 125.1 51.68 2.799 0.171
8/22/2006 19:03:27 132.6 51.68 2.829 0.141
8/22/2006 19:03:35 140.5 51.68 2.855 0.115
8/22/2006 19:03:43 148.9 51.68 2.878 0.092
8/22/2006 19:03:52 157.8 51.66 2.899 0.071
8/22/2006 19:04:01 167.2 51.66 2.914 0.056
8/22/2006 19:04:11 177.2 51.66 2.926 0.044
8/22/2006 19:04:22 187.8 51.66 2.936 0.034
8/22/2006 19:04:33 199 51.64 2.944 0.026
8/22/2006 19:04:45 210.9 51.64 2.952 0.018
8/22/2006 19:04:58 223.5 51.64 2.958 0.012
8/22/2006 19:05:11 236.8 51.64 2.962 0.008
8/22/2006 19:05:25 250.9 51.64 2.966 0.004
8/22/2006 19:05:40 265.8 51.64 2.964 0.006
8/22/2006 19:05:56 281.6 51.61 2.967 0.003



8/22/2006 19:06:13 298.4 51.61 2.969 0.001
8/22/2006 19:06:30 316.2 51.61 2.969 0.001
8/22/2006 19:06:49 335 51.61 2.971 -0.001
8/22/2006 19:07:09 354.9 51.59 2.971 -0.001
8/22/2006 19:07:30 376 51.59 2.971 -0.001
8/22/2006 19:07:53 398.4 51.59 2.971 -0.001
8/22/2006 19:08:16 422.1 51.59 2.973 -0.003
8/22/2006 19:08:41 447.2 51.57 2.973 -0.003
8/22/2006 19:09:08 473.8 51.57 2.973 -0.003
8/22/2006 19:09:36 502 51.59 2.975 -0.005
8/22/2006 19:10:06 531.9 51.64 2.974 -0.004
8/22/2006 19:10:38 563.5 51.68 2.976 -0.006
8/22/2006 19:11:11 597 51.75 2.975 -0.005
8/22/2006 19:11:47 632.5 51.77 2.976 -0.006
8/22/2006 19:12:24 670.1 51.77 2.976 -0.006
8/22/2006 19:13:04 709.9 51.79 2.974 -0.004
8/22/2006 19:13:46 752.1 51.79 2.974 -0.004
8/22/2006 19:14:31 796.8 51.82 2.974 -0.004
8/22/2006 19:15:18 844.2 51.79 2.974 -0.004
8/22/2006 19:16:09 894.4 51.79 2.974 -0.004



In-Situ Inc. MiniTroll Pro

Report generated: 8/23/2006 11:30:42
Report from file: ...\SN07561 2006-08-22 171502 139APumpDD2.bin
Win-Situ® Version 4.56.5.0

Serial number: 7561
Firmware Version 3.09
Unit name: KRY108A

Test name: 139APumpDD2

Test defined on: 8/22/2006 17:04:22
Test started on: 8/22/2006 17:15:02
Test stopped on: 8/22/2006 19:00:57

Data gathered using Logarithmic testing
   Maximum time between data points:       2400.0 Seconds.
   Number of data samples: 142

TOTAL DATA SAMPLES 142

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 9.65 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/22/2006 17:15:02 0 52.7 0
8/22/2006 17:15:02 0.3 52.72 0.01
8/22/2006 17:15:02 0.6 52.75 0.013
8/22/2006 17:15:03 0.9 52.75 0.015
8/22/2006 17:15:03 1.2 52.75 0.015
8/22/2006 17:15:03 1.5 52.77 0.013
8/22/2006 17:15:04 1.8 52.77 -0.068
8/22/2006 17:15:04 2.1 52.77 -0.12
8/22/2006 17:15:04 2.4 52.77 -0.132
8/22/2006 17:15:05 2.7 52.77 -0.066
8/22/2006 17:15:05 3 52.77 -0.167
8/22/2006 17:15:05 3.3 52.77 -0.245
8/22/2006 17:15:05 3.6 52.77 -0.255
8/22/2006 17:15:06 3.9 52.77 -0.191
8/22/2006 17:15:06 4.2 52.77 -0.274
8/22/2006 17:15:06 4.5 52.77 -0.308
8/22/2006 17:15:07 4.8 52.79 -0.314
8/22/2006 17:15:07 5.1 52.79 -0.324
8/22/2006 17:15:07 5.4 52.79 -0.336
8/22/2006 17:15:08 5.7 52.77 -0.364
8/22/2006 17:15:08 6 52.79 -0.362
8/22/2006 17:15:08 6.4 52.79 -0.39
8/22/2006 17:15:09 6.7 52.79 -0.402
8/22/2006 17:15:09 7.1 52.79 -0.414
8/22/2006 17:15:09 7.5 52.79 -0.433
8/22/2006 17:15:10 8 52.79 -0.447
8/22/2006 17:15:10 8.4 52.79 -0.473
8/22/2006 17:15:11 8.9 52.79 -0.499
8/22/2006 17:15:11 9.5 52.79 -0.509
8/22/2006 17:15:12 10 52.77 -0.534
8/22/2006 17:15:12 10.6 52.77 -0.558
8/22/2006 17:15:13 11.3 52.77 -0.578
8/22/2006 17:15:14 11.9 52.77 -0.6
8/22/2006 17:15:14 12.6 52.77 -0.623
8/22/2006 17:15:15 13.4 52.77 -0.643



8/22/2006 17:15:16 14.2 52.77 -0.671
8/22/2006 17:15:17 15 52.75 -0.684
8/22/2006 17:15:18 15.9 52.75 -0.718
8/22/2006 17:15:19 16.8 52.75 -0.754
8/22/2006 17:15:20 17.8 52.75 -0.774
8/22/2006 17:15:21 18.9 52.75 -0.784
8/22/2006 17:15:22 20 52.75 -0.821
8/22/2006 17:15:23 21.2 52.75 -0.861
8/22/2006 17:15:24 22.4 52.72 -0.888
8/22/2006 17:15:26 23.8 52.75 -0.918
8/22/2006 17:15:27 25.2 52.72 -0.942
8/22/2006 17:15:29 26.7 52.72 -0.975
8/22/2006 17:15:30 28.2 52.72 -1.009
8/22/2006 17:15:32 29.8 52.72 -1.029
8/22/2006 17:15:33 31.5 52.7 -1.064
8/22/2006 17:15:35 33.3 52.7 -1.078
8/22/2006 17:15:37 35.2 52.68 -1.12
8/22/2006 17:15:39 37.3 52.68 -1.153
8/22/2006 17:15:41 39.5 52.66 -1.187
8/22/2006 17:15:44 41.8 52.66 -1.232
8/22/2006 17:15:46 44.3 52.66 -1.256
8/22/2006 17:15:49 46.9 52.63 -1.293
8/22/2006 17:15:52 49.7 52.61 -1.333
8/22/2006 17:15:54 52.6 52.61 -1.364
8/22/2006 17:15:58 55.7 52.59 -1.414
8/22/2006 17:16:01 59 52.59 -1.459
8/22/2006 17:16:04 62.5 52.59 -1.495
8/22/2006 17:16:08 66.2 52.59 -1.538
8/22/2006 17:16:12 70.1 52.59 -1.582
8/22/2006 17:16:16 74.3 52.61 -1.618
8/22/2006 17:16:21 78.7 52.61 -1.679
8/22/2006 17:16:25 83.4 52.63 -1.733
8/22/2006 17:16:30 88.4 52.66 -1.763
8/22/2006 17:16:36 93.7 52.68 -1.813
8/22/2006 17:16:41 99.3 52.7 -1.845
8/22/2006 17:16:47 105.2 52.72 -1.875
8/22/2006 17:16:53 111.5 52.72 -1.931
8/22/2006 17:17:00 118.1 52.75 -1.971
8/22/2006 17:17:07 125.1 52.75 -1.995



8/22/2006 17:17:14 132.6 52.75 -2.04
8/22/2006 17:17:22 140.5 52.72 -2.083
8/22/2006 17:17:31 148.9 52.7 -2.113
8/22/2006 17:17:40 157.8 52.66 -2.124
8/22/2006 17:17:49 167.2 52.61 -2.161
8/22/2006 17:17:59 177.2 52.57 -2.18
8/22/2006 17:18:10 187.8 52.52 -2.225
8/22/2006 17:18:21 199 52.48 -2.246
8/22/2006 17:18:33 210.9 52.45 -2.268
8/22/2006 17:18:45 223.5 52.41 -2.293
8/22/2006 17:18:59 236.8 52.36 -2.314
8/22/2006 17:19:13 250.9 52.32 -2.357
8/22/2006 17:19:28 265.8 52.29 -2.359
8/22/2006 17:19:43 281.6 52.27 -2.408
8/22/2006 17:20:00 298.4 52.25 -2.398
8/22/2006 17:20:18 316.2 52.23 -2.417
8/22/2006 17:20:37 335 52.18 -2.431
8/22/2006 17:20:57 354.9 52.16 -2.47
8/22/2006 17:21:18 376 52.13 -2.474
8/22/2006 17:21:40 398.4 52.13 -2.483
8/22/2006 17:22:04 422.1 52.11 -2.475
8/22/2006 17:22:29 447.2 52.09 -2.503
8/22/2006 17:22:56 473.8 52.07 -2.496
8/22/2006 17:23:24 502 52.07 -2.512
8/22/2006 17:23:54 531.9 52.04 -2.508
8/22/2006 17:24:25 563.5 52.04 -2.532
8/22/2006 17:24:59 597 52.02 -2.535
8/22/2006 17:25:34 632.5 52.02 -2.553
8/22/2006 17:26:12 670.1 52.02 -2.543
8/22/2006 17:26:52 709.9 52 -2.545
8/22/2006 17:27:34 752.1 52 -2.573
8/22/2006 17:28:19 796.8 52 -2.577
8/22/2006 17:29:06 844.2 51.98 -2.592
8/22/2006 17:29:56 894.4 51.98 -2.61
8/22/2006 17:30:49 947.5 51.98 -2.592
8/22/2006 17:31:46 1003.8 51.95 -2.592
8/22/2006 17:32:45 1063.4 51.95 -2.624
8/22/2006 17:33:48 1126.6 51.95 -2.624
8/22/2006 17:34:55 1193.5 51.93 -2.609



8/22/2006 17:36:06 1264.4 51.93 -2.639
8/22/2006 17:37:21 1339.5 51.93 -2.655
8/22/2006 17:38:41 1419 51.91 -2.672
8/22/2006 17:40:05 1503.3 51.91 -2.669
8/22/2006 17:41:34 1592.6 51.91 -2.676
8/22/2006 17:43:09 1687.1 51.89 -2.692
8/22/2006 17:44:49 1787.2 51.89 -2.726
8/22/2006 17:46:35 1893.3 51.89 -2.755
8/22/2006 17:48:28 2005.7 51.86 -2.757
8/22/2006 17:50:27 2124.7 51.86 -2.751
8/22/2006 17:52:33 2250.8 51.84 -2.749
8/22/2006 17:54:46 2384.4 51.84 -2.761
8/22/2006 17:57:08 2525.9 51.84 -2.794
8/22/2006 17:59:38 2675.8 51.82 -2.778
8/22/2006 18:02:16 2834.6 51.82 -2.818
8/22/2006 18:05:05 3002.8 51.79 -2.845
8/22/2006 18:08:03 3180.9 51.79 -2.855
8/22/2006 18:11:11 3369.6 51.77 -2.859
8/22/2006 18:14:31 3569.5 51.77 -2.865
8/22/2006 18:18:03 3781.2 51.75 -2.87
8/22/2006 18:21:47 4005.5 51.75 -2.853
8/22/2006 18:25:45 4243.1 51.75 -2.87
8/22/2006 18:29:57 4494.7 51.73 -2.906
8/22/2006 18:34:23 4761.3 51.75 -2.912
8/22/2006 18:39:06 5043.7 51.73 -2.932
8/22/2006 18:44:05 5342.8 51.73 -2.938
8/22/2006 18:49:21 5659.6 51.73 -2.965
8/22/2006 18:54:57 5995.2 51.7 -2.975
8/22/2006 19:00:53 6350.7 51.7 -2.941



In-Situ Inc. MiniTroll Pro

Report generated: 8/23/2006 11:26:55
Report from file: ...\SN07561 2006-08-22 152000 139A139BRecObs.bin
Win-Situ® Version 4.56.5.0

Serial number: 7561
Firmware Version 3.09
Unit name: KRY108A

Test name: 139A139BRecObs

Test defined on: 8/22/2006 15:14:02
Test scheduled for: 8/22/2006 15:20:00
Test started on: 8/22/2006 15:20:00
Test stopped on: N/A N/A

Data gathered using Logarithmic testing
   Maximum time between data points:        600.0 Seconds.
   Number of data samples: 127

TOTAL DATA SAMPLES 127

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 15.178 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/22/2006 15:20:00 0 49.25 0
8/22/2006 15:20:00 0.3 49.3 0.011
8/22/2006 15:20:00 0.6 49.3 0.017
8/22/2006 15:20:00 0.9 49.32 0.019
8/22/2006 15:20:01 1.2 49.32 0.021
8/22/2006 15:20:01 1.5 49.34 0.022
8/22/2006 15:20:01 1.8 49.34 0.022
8/22/2006 15:20:02 2.1 49.34 0.022
8/22/2006 15:20:02 2.4 49.34 0.022
8/22/2006 15:20:02 2.7 49.34 0.024
8/22/2006 15:20:03 3 49.34 0.024
8/22/2006 15:20:03 3.3 49.34 0.022
8/22/2006 15:20:03 3.6 49.34 0.024
8/22/2006 15:20:03 3.9 49.34 0.024
8/22/2006 15:20:04 4.2 49.36 0.026
8/22/2006 15:20:04 4.5 49.36 0.024
8/22/2006 15:20:04 4.8 49.36 0.024
8/22/2006 15:20:05 5.1 49.36 0.024
8/22/2006 15:20:05 5.4 49.36 0.024
8/22/2006 15:20:05 5.7 49.36 0.024
8/22/2006 15:20:06 6 49.36 0.026
8/22/2006 15:20:06 6.4 49.36 0.026
8/22/2006 15:20:06 6.7 49.36 0.024
8/22/2006 15:20:07 7.1 49.36 0.026
8/22/2006 15:20:07 7.5 49.36 0.026
8/22/2006 15:20:07 8 49.36 0.026
8/22/2006 15:20:08 8.4 49.36 0.026
8/22/2006 15:20:08 8.9 49.36 0.026
8/22/2006 15:20:09 9.5 49.36 0.026
8/22/2006 15:20:10 10 49.34 0.019
8/22/2006 15:20:10 10.6 49.34 0.015
8/22/2006 15:20:11 11.3 49.34 0.015
8/22/2006 15:20:11 11.9 49.34 0.011
8/22/2006 15:20:12 12.6 49.34 0.011



8/22/2006 15:20:13 13.4 49.34 0.013
8/22/2006 15:20:14 14.2 49.34 0.011
8/22/2006 15:20:15 15 49.34 0.011
8/22/2006 15:20:15 15.9 49.34 0.011
8/22/2006 15:20:16 16.8 49.32 0.011
8/22/2006 15:20:17 17.8 49.32 0.009
8/22/2006 15:20:18 18.9 49.32 0.007
8/22/2006 15:20:20 20 49.32 0.009
8/22/2006 15:20:21 21.2 49.32 0.007
8/22/2006 15:20:22 22.4 49.32 0.009
8/22/2006 15:20:23 23.8 49.32 0.007
8/22/2006 15:20:25 25.2 49.32 0.007
8/22/2006 15:20:26 26.7 49.32 0.007
8/22/2006 15:20:28 28.2 49.32 0.007
8/22/2006 15:20:29 29.8 49.32 0.009
8/22/2006 15:20:31 31.5 49.32 0.009
8/22/2006 15:20:33 33.3 49.32 0.009
8/22/2006 15:20:35 35.2 49.32 0.009
8/22/2006 15:20:37 37.3 49.32 0.007
8/22/2006 15:20:39 39.5 49.32 0.007
8/22/2006 15:20:41 41.8 49.32 0.007
8/22/2006 15:20:44 44.3 49.32 0.007
8/22/2006 15:20:46 46.9 49.32 0.007
8/22/2006 15:20:49 49.7 49.32 0.007
8/22/2006 15:20:52 52.6 49.32 0.005
8/22/2006 15:20:55 55.7 49.32 0.005
8/22/2006 15:20:58 59 49.3 0.005
8/22/2006 15:21:02 62.5 49.3 0.007
8/22/2006 15:21:06 66.2 49.3 0.005
8/22/2006 15:21:10 70.1 49.3 0.005
8/22/2006 15:21:14 74.3 49.3 0.007
8/22/2006 15:21:18 78.7 49.3 0.005
8/22/2006 15:21:23 83.4 49.3 0.005
8/22/2006 15:21:28 88.4 49.3 0.005
8/22/2006 15:21:33 93.7 49.3 0.005
8/22/2006 15:21:39 99.3 49.3 0.005
8/22/2006 15:21:45 105.2 49.3 0.005
8/22/2006 15:21:51 111.5 49.27 0.004
8/22/2006 15:21:58 118.1 49.27 0.006



8/22/2006 15:22:05 125.1 49.3 0.007
8/22/2006 15:22:12 132.6 49.27 0.008
8/22/2006 15:22:20 140.5 49.27 0.008
8/22/2006 15:22:28 148.9 49.27 0.008
8/22/2006 15:22:37 157.8 49.27 0.008
8/22/2006 15:22:47 167.2 49.27 0.006
8/22/2006 15:22:57 177.2 49.27 0.012
8/22/2006 15:23:07 187.8 49.27 0.014
8/22/2006 15:23:18 199 49.27 0.014
8/22/2006 15:23:30 210.9 49.27 0.014
8/22/2006 15:23:43 223.5 49.27 0.012
8/22/2006 15:23:56 236.8 49.27 0.012
8/22/2006 15:24:10 250.9 49.27 0.012
8/22/2006 15:24:25 265.8 49.27 0.008
8/22/2006 15:24:41 281.6 49.27 0.014
8/22/2006 15:24:58 298.4 49.27 0.01
8/22/2006 15:25:16 316.2 49.27 -0.002
8/22/2006 15:25:34 335 49.27 -0.006
8/22/2006 15:25:54 354.9 49.27 -0.004
8/22/2006 15:26:15 376 49.27 -0.004
8/22/2006 15:26:38 398.4 49.25 -0.004
8/22/2006 15:27:02 422.1 49.25 -0.006
8/22/2006 15:27:27 447.2 49.27 -0.004
8/22/2006 15:27:53 473.8 49.27 -0.004
8/22/2006 15:28:21 502 49.27 -0.004
8/22/2006 15:28:51 531.9 49.27 -0.004
8/22/2006 15:29:23 563.5 49.27 -0.004
8/22/2006 15:29:56 597 49.27 -0.004
8/22/2006 15:30:32 632.5 49.27 -0.008
8/22/2006 15:31:10 670.1 49.27 -0.008
8/22/2006 15:31:49 709.9 49.27 -0.006
8/22/2006 15:32:32 752.1 49.27 -0.006
8/22/2006 15:33:16 796.8 49.27 -0.006
8/22/2006 15:34:04 844.2 49.27 -0.006
8/22/2006 15:34:54 894.4 49.27 -0.006
8/22/2006 15:35:47 947.5 49.27 -0.004
8/22/2006 15:36:43 1003.8 49.25 -0.004
8/22/2006 15:37:43 1063.4 49.27 -0.004
8/22/2006 15:38:46 1126.6 49.25 -0.004



8/22/2006 15:39:53 1193.5 49.25 -0.004
8/22/2006 15:41:04 1264.4 49.25 -0.004
8/22/2006 15:42:19 1339.5 49.25 -0.006
8/22/2006 15:43:38 1419 49.25 -0.004
8/22/2006 15:45:03 1503.3 49.25 -0.004
8/22/2006 15:46:32 1592.6 49.25 -0.002
8/22/2006 15:48:07 1687.1 49.25 -0.002
8/22/2006 15:49:47 1787.2 49.25 -0.002
8/22/2006 15:51:33 1893.3 49.27 -0.002
8/22/2006 15:53:25 2005.7 49.25 -0.002
8/22/2006 15:55:24 2124.7 49.25 -0.002
8/22/2006 15:57:30 2250.8 49.25 0
8/22/2006 15:59:44 2384.4 49.25 0.002
8/22/2006 16:02:05 2525.9 49.25 0
8/22/2006 16:04:35 2675.8 49.25 0.01



In-Situ Inc. MiniTroll Pro

Report generated: 8/24/2006 13:53:06
Report from file: ...\SN17508 2006-08-22 135001 139BPumpDD.bin
Win-Situ® Version 4.56.5.0

Serial number: 17508
Firmware Version 3.09
Unit name: 

Test name: 139BPumpDD

Test defined on: 8/22/2006 13:37:14
Test started on: 8/22/2006 13:50:01
Test stopped on: 8/22/2006 15:18:14

Data gathered using Logarithmic testing
   Maximum time between data points:       2400.0 Seconds.
   Number of data samples: 138

TOTAL DATA SAMPLES 138

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 23.864 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/22/2006 13:50:01 0 49.56 0
8/22/2006 13:50:02 0.3 49.63 0.03
8/22/2006 13:50:02 0.6 49.63 0.042
8/22/2006 13:50:02 0.9 49.65 -0.145
8/22/2006 13:50:03 1.2 49.65 -0.19
8/22/2006 13:50:03 1.5 49.65 -0.212
8/22/2006 13:50:03 1.8 49.67 -0.246
8/22/2006 13:50:04 2.1 49.67 -0.289
8/22/2006 13:50:04 2.4 49.67 -0.406
8/22/2006 13:50:04 2.7 49.67 -0.485
8/22/2006 13:50:04 3 49.67 -0.567
8/22/2006 13:50:05 3.3 49.67 -0.662
8/22/2006 13:50:05 3.6 49.67 -0.724
8/22/2006 13:50:05 3.9 49.67 -0.895
8/22/2006 13:50:06 4.2 49.67 -0.812
8/22/2006 13:50:06 4.5 49.69 -0.95
8/22/2006 13:50:06 4.8 49.69 -1.026
8/22/2006 13:50:07 5.1 49.69 -1.075
8/22/2006 13:50:07 5.4 49.69 -1.178
8/22/2006 13:50:07 5.7 49.69 -1.271
8/22/2006 13:50:07 6 49.69 -1.258
8/22/2006 13:50:08 6.4 49.69 -1.318
8/22/2006 13:50:08 6.7 49.69 -1.306
8/22/2006 13:50:09 7.1 49.69 -1.275
8/22/2006 13:50:09 7.5 49.69 -1.347
8/22/2006 13:50:09 8 49.69 -1.247
8/22/2006 13:50:10 8.4 49.69 -1.264
8/22/2006 13:50:10 8.9 49.69 -1.24
8/22/2006 13:50:11 9.5 49.69 -1.185
8/22/2006 13:50:11 10 49.67 -1.159
8/22/2006 13:50:12 10.6 49.67 -1.116



8/22/2006 13:50:13 11.3 49.65 -1.05
8/22/2006 13:50:13 11.9 49.65 -1.01
8/22/2006 13:50:14 12.6 49.65 -0.965
8/22/2006 13:50:15 13.4 49.65 -0.994
8/22/2006 13:50:16 14.2 49.65 -0.979
8/22/2006 13:50:16 15 49.65 -0.998
8/22/2006 13:50:17 15.9 49.65 -1.05
8/22/2006 13:50:18 16.8 49.65 -1.077
8/22/2006 13:50:19 17.8 49.65 -1.105
8/22/2006 13:50:20 18.9 49.65 -1.101
8/22/2006 13:50:21 20 49.65 -1.125
8/22/2006 13:50:23 21.2 49.65 -1.138
8/22/2006 13:50:24 22.4 49.65 -1.124
8/22/2006 13:50:25 23.8 49.65 -1.096
8/22/2006 13:50:27 25.2 49.65 -1.122
8/22/2006 13:50:28 26.7 49.65 -1.107
8/22/2006 13:50:30 28.2 49.65 -1.157
8/22/2006 13:50:31 29.8 49.65 -1.119
8/22/2006 13:50:33 31.5 49.65 -1.134
8/22/2006 13:50:35 33.3 49.65 -1.139
8/22/2006 13:50:37 35.2 49.65 -1.138
8/22/2006 13:50:39 37.3 49.65 -1.144
8/22/2006 13:50:41 39.5 49.65 -1.134
8/22/2006 13:50:43 41.8 49.65 -1.151
8/22/2006 13:50:46 44.3 49.63 -1.142
8/22/2006 13:50:48 46.9 49.63 -1.132
8/22/2006 13:50:51 49.7 49.63 -1.154
8/22/2006 13:50:54 52.6 49.63 -1.149
8/22/2006 13:50:57 55.7 49.63 -1.158
8/22/2006 13:51:00 59 49.63 -1.173
8/22/2006 13:51:04 62.5 49.63 -1.163
8/22/2006 13:51:08 66.2 49.63 -1.191
8/22/2006 13:51:11 70.1 49.63 -1.18
8/22/2006 13:51:16 74.3 49.63 -1.191
8/22/2006 13:51:20 78.7 49.63 -1.204
8/22/2006 13:51:25 83.4 49.63 -1.189
8/22/2006 13:51:30 88.4 49.6 -1.373



8/22/2006 13:51:35 93.7 49.6 -1.211
8/22/2006 13:51:41 99.3 49.6 -1.232
8/22/2006 13:51:47 105.2 49.6 -1.226
8/22/2006 13:51:53 111.5 49.6 -1.235
8/22/2006 13:51:59 118.1 49.58 -1.245
8/22/2006 13:52:06 125.1 49.58 -1.269
8/22/2006 13:52:14 132.6 49.58 -1.255
8/22/2006 13:52:22 140.5 49.58 -1.267
8/22/2006 13:52:30 148.9 49.58 -1.264
8/22/2006 13:52:39 157.8 49.58 -1.285
8/22/2006 13:52:49 167.2 49.56 -1.312
8/22/2006 13:52:59 177.2 49.56 -1.309
8/22/2006 13:53:09 187.8 49.56 -1.314
8/22/2006 13:53:20 199 49.56 -1.341
8/22/2006 13:53:32 210.9 49.56 -1.317
8/22/2006 13:53:45 223.5 49.53 -1.343
8/22/2006 13:53:58 236.8 49.53 -1.377
8/22/2006 13:54:12 250.9 49.53 -1.367
8/22/2006 13:54:27 265.8 49.53 -1.387
8/22/2006 13:54:43 281.6 49.51 -1.366
8/22/2006 13:55:00 298.4 49.51 -1.375
8/22/2006 13:55:18 316.2 49.51 -1.396
8/22/2006 13:55:36 335 49.49 -1.371
8/22/2006 13:55:56 354.9 49.49 -1.369
8/22/2006 13:56:17 376 49.49 -1.343
8/22/2006 13:56:40 398.4 49.49 -1.324
8/22/2006 13:57:03 422.1 49.47 -1.302
8/22/2006 13:57:29 447.2 49.47 -1.29
8/22/2006 13:57:55 473.8 49.47 -1.291
8/22/2006 13:58:23 502 49.44 -1.294
8/22/2006 13:58:53 531.9 49.44 -1.267
8/22/2006 13:59:25 563.5 49.44 -1.318
8/22/2006 13:59:58 597 49.42 -1.337
8/22/2006 14:00:34 632.5 49.42 -1.309
8/22/2006 14:01:11 670.1 49.42 -1.351
8/22/2006 14:01:51 709.9 49.42 -1.347
8/22/2006 14:02:33 752.1 49.4 -1.357



8/22/2006 14:03:18 796.8 49.4 -1.338
8/22/2006 14:04:06 844.2 49.4 -1.319
8/22/2006 14:04:56 894.4 49.4 -1.307
8/22/2006 14:05:49 947.5 49.38 -1.243
8/22/2006 14:06:45 1003.8 49.38 -1.246
8/22/2006 14:07:45 1063.4 49.38 -1.248
8/22/2006 14:08:48 1126.6 49.38 -1.222
8/22/2006 14:09:55 1193.5 49.35 -1.217
8/22/2006 14:11:06 1264.4 49.35 -1.227
8/22/2006 14:12:21 1339.5 49.35 -1.22
8/22/2006 14:13:40 1419 49.33 -1.192
8/22/2006 14:15:05 1503.3 49.33 -1.232
8/22/2006 14:16:34 1592.6 49.33 -1.318
8/22/2006 14:18:08 1687.1 49.33 -1.204
8/22/2006 14:19:49 1787.2 49.33 -1.199
8/22/2006 14:21:35 1893.3 49.33 -1.197
8/22/2006 14:23:27 2005.7 49.33 -1.206
8/22/2006 14:25:26 2124.7 49.33 -1.163
8/22/2006 14:27:32 2250.8 49.33 -1.178
8/22/2006 14:29:46 2384.4 49.33 -1.151
8/22/2006 14:32:07 2525.9 49.31 -1.162
8/22/2006 14:34:37 2675.8 49.31 -1.15
8/22/2006 14:37:16 2834.6 49.31 -1.161
8/22/2006 14:40:04 3002.8 49.31 -1.183
8/22/2006 14:43:02 3180.9 49.31 -1.161
8/22/2006 14:46:11 3369.6 49.31 -1.159
8/22/2006 14:49:31 3569.5 49.31 -1.199
8/22/2006 14:53:03 3781.2 49.31 -1.188
8/22/2006 14:56:47 4005.5 49.33 -1.156
8/22/2006 15:00:44 4243.1 49.33 -1.147
8/22/2006 15:04:56 4494.7 49.31 -1.119
8/22/2006 15:09:23 4761.3 49.31 -1.147
8/22/2006 15:14:05 5043.7 49.31 -1.142



In-Situ Inc. MiniTroll Pro

Report generated: 8/24/2006 13:57:10
Report from file: ...\SN17508 2006-08-23 113501 108APumpRec.bin
Win-Situ® Version 4.56.5.0

Serial number: 17508
Firmware Version 3.09
Unit name: 

Test name: 108APumpRec

Test defined on: 8/23/2006 9:28:21
Test started on: 8/23/2006 11:35:01
Test stopped on: N/A N/A

Data gathered using Logarithmic testing
   Maximum time between data points:       2400.0 Seconds.
   Number of data samples: 110

TOTAL DATA SAMPLES 110

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 8.132 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/23/2006 11:35:01 0 49.69 0
8/23/2006 11:35:01 0.3 49.72 0.012
8/23/2006 11:35:01 0.6 49.74 0.016
8/23/2006 11:35:02 0.9 49.74 0.02
8/23/2006 11:35:02 1.2 49.76 0.021
8/23/2006 11:35:02 1.5 49.76 0.023
8/23/2006 11:35:03 1.8 49.76 0.023
8/23/2006 11:35:03 2.1 49.76 0.023
8/23/2006 11:35:03 2.4 49.79 0.023
8/23/2006 11:35:03 2.7 49.79 0.024
8/23/2006 11:35:04 3 49.79 0.024
8/23/2006 11:35:04 3.3 49.79 0.024
8/23/2006 11:35:04 3.6 49.79 0.024
8/23/2006 11:35:05 3.9 49.79 0.024
8/23/2006 11:35:05 4.2 49.79 0.024
8/23/2006 11:35:05 4.5 49.79 0.024
8/23/2006 11:35:06 4.8 49.79 0.024
8/23/2006 11:35:06 5.1 49.79 0.024
8/23/2006 11:35:06 5.4 49.79 0.024
8/23/2006 11:35:06 5.7 49.79 0.024
8/23/2006 11:35:07 6 49.79 0.024
8/23/2006 11:35:07 6.4 49.79 0.024
8/23/2006 11:35:07 6.7 49.81 0.024
8/23/2006 11:35:08 7.1 49.81 0.026
8/23/2006 11:35:08 7.5 49.81 0.024
8/23/2006 11:35:09 8 49.81 0.024
8/23/2006 11:35:09 8.4 49.81 0.024
8/23/2006 11:35:10 8.9 49.81 0.024
8/23/2006 11:35:10 9.5 49.81 0.024
8/23/2006 11:35:11 10 49.79 0.017
8/23/2006 11:35:11 10.6 49.76 0.016
8/23/2006 11:35:12 11.3 49.76 0.014
8/23/2006 11:35:13 11.9 49.76 0.013
8/23/2006 11:35:13 12.6 49.76 0.013
8/23/2006 11:35:14 13.4 49.76 0.011



8/23/2006 11:35:15 14.2 49.74 0.011
8/23/2006 11:35:16 15 49.74 0.01
8/23/2006 11:35:17 15.9 49.74 0.01
8/23/2006 11:35:18 16.8 49.74 0.01
8/23/2006 11:35:19 17.8 49.74 0.008
8/23/2006 11:35:20 18.9 49.72 0.008
8/23/2006 11:35:21 20 49.72 0.007
8/23/2006 11:35:22 21.2 49.72 0.007
8/23/2006 11:35:23 22.4 49.69 0.007
8/23/2006 11:35:25 23.8 49.69 0.007
8/23/2006 11:35:26 25.2 49.69 0.007
8/23/2006 11:35:27 26.7 49.69 0.007
8/23/2006 11:35:29 28.2 49.67 0.007
8/23/2006 11:35:31 29.8 49.67 0.007
8/23/2006 11:35:32 31.5 49.67 0.007
8/23/2006 11:35:34 33.3 49.67 0.007
8/23/2006 11:35:36 35.2 49.65 0.006
8/23/2006 11:35:38 37.3 49.65 0.009
8/23/2006 11:35:40 39.5 49.65 0.006
8/23/2006 11:35:43 41.8 49.65 0.006
8/23/2006 11:35:45 44.3 49.63 0.008
8/23/2006 11:35:48 46.9 49.63 0.006
8/23/2006 11:35:50 49.7 49.65 0.008
8/23/2006 11:35:53 52.6 49.65 0.006
8/23/2006 11:35:56 55.7 49.65 0.008
8/23/2006 11:36:00 59 49.67 0.009
8/23/2006 11:36:03 62.5 49.69 0.01
8/23/2006 11:36:07 66.2 49.74 0.01
8/23/2006 11:36:11 70.1 49.81 0.012
8/23/2006 11:36:15 74.3 49.88 0.014
8/23/2006 11:36:19 78.7 49.99 0.015
8/23/2006 11:36:24 83.4 50.13 0.013
8/23/2006 11:36:29 88.4 50.29 0.014
8/23/2006 11:36:34 93.7 50.47 0.016
8/23/2006 11:36:40 99.3 50.67 0.017
8/23/2006 11:36:46 105.2 50.85 0.017
8/23/2006 11:36:52 111.5 51.01 0.014
8/23/2006 11:36:59 118.1 51.15 0.012
8/23/2006 11:37:06 125.1 51.26 0.012



8/23/2006 11:37:13 132.6 51.33 0.011
8/23/2006 11:37:21 140.5 51.4 0.009
8/23/2006 11:37:30 148.9 51.47 0.01
8/23/2006 11:37:39 157.8 51.54 0.009
8/23/2006 11:37:48 167.2 51.61 0.007
8/23/2006 11:37:58 177.2 51.67 0.006
8/23/2006 11:38:09 187.8 51.74 0.007
8/23/2006 11:38:20 199 51.81 0.006
8/23/2006 11:38:32 210.9 51.88 0.006
8/23/2006 11:38:44 223.5 51.95 0.007
8/23/2006 11:38:58 236.8 52.02 0.005
8/23/2006 11:39:12 250.9 52.06 0.005
8/23/2006 11:39:27 265.8 52.11 0.005
8/23/2006 11:39:42 281.6 52.15 0.005
8/23/2006 11:39:59 298.4 52.2 0.004
8/23/2006 11:40:17 316.2 52.24 0.003
8/23/2006 11:40:36 335 52.27 0.004
8/23/2006 11:40:56 354.9 52.29 0.004
8/23/2006 11:41:17 376 52.31 0.004
8/23/2006 11:41:39 398.4 52.33 0.003
8/23/2006 11:42:03 422.1 52.36 0.001
8/23/2006 11:42:28 447.2 52.38 0.002
8/23/2006 11:42:55 473.8 52.38 0.002
8/23/2006 11:43:23 502 52.38 0.002
8/23/2006 11:43:53 531.9 52.38 0.002
8/23/2006 11:44:24 563.5 52.33 0.001
8/23/2006 11:44:58 597 52.31 0.002
8/23/2006 11:45:33 632.5 52.27 0.003
8/23/2006 11:46:11 670.1 52.2 0.002
8/23/2006 11:46:51 709.9 52.13 0.002
8/23/2006 11:47:33 752.1 51.99 0.002
8/23/2006 11:48:18 796.8 51.86 0.001
8/23/2006 11:49:05 844.2 51.7 0.001
8/23/2006 11:49:55 894.4 51.7 0.004
8/23/2006 11:50:48 947.5 51.7 0.004
8/23/2006 11:51:45 1003.8 51.58 0.004



In-Situ Inc. MiniTroll Pro

Report generated: 8/24/2006 13:55:19
Report from file: ...\SN17508 2006-08-23 095502 108APumpDD.bin
Win-Situ® Version 4.56.5.0

Serial number: 17508
Firmware Version 3.09
Unit name: 

Test name: 108APumpDD

Test defined on: 8/23/2006 9:42:44
Test started on: 8/23/2006 9:55:02
Test stopped on: 8/23/2006 11:33:43

Data gathered using Logarithmic testing
   Maximum time between data points:       2400.0 Seconds.
   Number of data samples: 140

TOTAL DATA SAMPLES 140

Channel number [1]
  Measurement type: Temperature
  Channel name:

Channel number [2]
  Measurement type: Pressure
  Channel name:
  Sensor Range:  30 PSIG.
  Sensor Offset: 0.000 psi
  Specific gravity: 1
  Mode: Surface
  User-defined reference: 0 Feet H2O
  Referenced on: test start
  Pressure head at reference: 8.148 Feet H2O



Chan[1] Chan[2]
Temperature Pressure

  Date   Time   ET (sec) Fahrenheit Feet H2O
-------- -------- ------------ --------------- ---------------

8/23/2006 9:55:02 0 49.94 0
8/23/2006 9:55:02 0.3 49.99 0.008
8/23/2006 9:55:02 0.6 49.99 0.01
8/23/2006 9:55:03 0.9 50.01 0.011
8/23/2006 9:55:03 1.2 50.01 0.011
8/23/2006 9:55:03 1.5 50.04 0.01
8/23/2006 9:55:04 1.8 50.04 0.01
8/23/2006 9:55:04 2.1 50.04 0.009
8/23/2006 9:55:04 2.4 50.04 0.009
8/23/2006 9:55:05 2.7 50.04 0.007
8/23/2006 9:55:05 3 50.06 0.007
8/23/2006 9:55:05 3.3 50.06 0.007
8/23/2006 9:55:05 3.6 50.06 0.007
8/23/2006 9:55:06 3.9 50.06 0.007
8/23/2006 9:55:06 4.2 50.06 0.008
8/23/2006 9:55:06 4.5 50.06 0.007
8/23/2006 9:55:07 4.8 50.06 0.008
8/23/2006 9:55:07 5.1 50.06 0.01
8/23/2006 9:55:07 5.4 50.06 0.008
8/23/2006 9:55:08 5.7 50.06 0.01
8/23/2006 9:55:08 6 50.06 0.008
8/23/2006 9:55:08 6.4 50.06 0.01
8/23/2006 9:55:09 6.7 50.06 0.01
8/23/2006 9:55:09 7.1 50.06 0.01
8/23/2006 9:55:09 7.5 50.06 0.01
8/23/2006 9:55:10 8 50.06 0.008
8/23/2006 9:55:10 8.4 50.06 0.01
8/23/2006 9:55:11 8.9 50.08 0.01
8/23/2006 9:55:11 9.5 50.08 0.01
8/23/2006 9:55:12 10 50.06 0.001
8/23/2006 9:55:12 10.6 50.04 -0.002



8/23/2006 9:55:13 11.3 50.04 -0.002
8/23/2006 9:55:14 11.9 50.04 -0.002
8/23/2006 9:55:14 12.6 50.04 -0.003
8/23/2006 9:55:15 13.4 50.04 -0.003
8/23/2006 9:55:16 14.2 50.04 -0.005
8/23/2006 9:55:17 15 50.04 -0.005
8/23/2006 9:55:18 15.9 50.01 -0.006
8/23/2006 9:55:19 16.8 50.01 -0.006
8/23/2006 9:55:20 17.8 50.01 -0.006
8/23/2006 9:55:21 18.9 50.01 -0.008
8/23/2006 9:55:22 20 50.01 -0.008
8/23/2006 9:55:23 21.2 50.01 -0.01
8/23/2006 9:55:24 22.4 50.01 -0.01
8/23/2006 9:55:26 23.8 50.01 -0.01
8/23/2006 9:55:27 25.2 50.01 -0.012
8/23/2006 9:55:29 26.7 50.01 -0.012
8/23/2006 9:55:30 28.2 50.01 -0.012
8/23/2006 9:55:32 29.8 50.01 -0.012
8/23/2006 9:55:33 31.5 50.01 -0.012
8/23/2006 9:55:35 33.3 49.99 -0.011
8/23/2006 9:55:37 35.2 49.99 -0.013
8/23/2006 9:55:39 37.3 49.99 -0.013
8/23/2006 9:55:41 39.5 49.99 -0.013
8/23/2006 9:55:44 41.8 49.99 -0.013
8/23/2006 9:55:46 44.3 49.99 -0.013
8/23/2006 9:55:49 46.9 49.97 -0.014
8/23/2006 9:55:52 49.7 49.97 -0.013
8/23/2006 9:55:54 52.6 49.97 -0.014
8/23/2006 9:55:58 55.7 49.97 -0.014
8/23/2006 9:56:01 59 49.94 -0.014
8/23/2006 9:56:04 62.5 49.94 -0.014
8/23/2006 9:56:08 66.2 49.94 -0.014
8/23/2006 9:56:12 70.1 49.94 -0.016
8/23/2006 9:56:16 74.3 49.92 -0.013
8/23/2006 9:56:21 78.7 49.92 -0.013
8/23/2006 9:56:25 83.4 49.92 -0.015
8/23/2006 9:56:30 88.4 49.9 -0.015



8/23/2006 9:56:36 93.7 49.9 -0.015
8/23/2006 9:56:41 99.3 49.88 -0.014
8/23/2006 9:56:47 105.2 49.88 -0.014
8/23/2006 9:56:53 111.5 49.88 -0.018
8/23/2006 9:57:00 118.1 49.85 -0.016
8/23/2006 9:57:07 125.1 49.85 -0.017
8/23/2006 9:57:14 132.6 49.83 -0.015
8/23/2006 9:57:22 140.5 49.83 -0.015
8/23/2006 9:57:31 148.9 49.83 -0.017
8/23/2006 9:57:40 157.8 49.81 -0.017
8/23/2006 9:57:49 167.2 49.81 -0.015
8/23/2006 9:57:59 177.2 49.81 -0.017
8/23/2006 9:58:10 187.8 49.79 -0.016
8/23/2006 9:58:21 199 49.79 -0.016
8/23/2006 9:58:33 210.9 49.79 -0.016
8/23/2006 9:58:45 223.5 49.79 -0.016
8/23/2006 9:58:59 236.8 49.76 -0.016
8/23/2006 9:59:13 250.9 49.76 -0.016
8/23/2006 9:59:28 265.8 49.76 -0.016
8/23/2006 9:59:43 281.6 49.76 -0.017
8/23/2006 10:00:00 298.4 49.76 -0.016
8/23/2006 10:00:18 316.2 49.76 -0.016
8/23/2006 10:00:37 335 49.74 -0.017
8/23/2006 10:00:57 354.9 49.74 -0.017
8/23/2006 10:01:18 376 49.74 -0.017
8/23/2006 10:01:40 398.4 49.74 -0.017
8/23/2006 10:02:04 422.1 49.74 -0.017
8/23/2006 10:02:29 447.2 49.74 -0.017
8/23/2006 10:02:56 473.8 49.74 -0.017
8/23/2006 10:03:24 502 49.74 -0.019
8/23/2006 10:03:54 531.9 49.74 -0.017
8/23/2006 10:04:25 563.5 49.74 -0.019
8/23/2006 10:04:59 597 49.74 -0.019
8/23/2006 10:05:34 632.5 49.74 -0.017
8/23/2006 10:06:12 670.1 49.74 -0.019
8/23/2006 10:06:52 709.9 49.72 -0.018
8/23/2006 10:07:34 752.1 49.74 -0.021



8/23/2006 10:08:19 796.8 49.72 -0.018
8/23/2006 10:09:06 844.2 49.74 -0.019
8/23/2006 10:09:56 894.4 49.72 -0.02
8/23/2006 10:10:49 947.5 49.72 -0.018
8/23/2006 10:11:46 1003.8 49.72 -0.02
8/23/2006 10:12:45 1063.4 49.72 -0.02
8/23/2006 10:13:48 1126.6 49.72 -0.02
8/23/2006 10:14:55 1193.5 49.72 -0.02
8/23/2006 10:16:06 1264.4 49.72 -0.02
8/23/2006 10:17:21 1339.5 49.72 -0.02
8/23/2006 10:18:41 1419 49.72 -0.022
8/23/2006 10:20:05 1503.3 49.72 -0.022
8/23/2006 10:21:34 1592.6 49.72 -0.022
8/23/2006 10:23:09 1687.1 49.72 -0.022
8/23/2006 10:24:49 1787.2 49.72 -0.022
8/23/2006 10:26:35 1893.3 49.69 -0.023
8/23/2006 10:28:28 2005.7 49.69 -0.021
8/23/2006 10:30:27 2124.7 49.69 -0.021
8/23/2006 10:32:33 2250.8 49.69 -0.023
8/23/2006 10:34:46 2384.4 49.69 -0.023
8/23/2006 10:37:08 2525.9 49.69 -0.023
8/23/2006 10:39:38 2675.8 49.69 -0.023
8/23/2006 10:42:16 2834.6 49.69 -0.023
8/23/2006 10:45:05 3002.8 49.69 -0.025
8/23/2006 10:48:03 3180.9 49.69 -0.025
8/23/2006 10:51:11 3369.6 49.67 -0.025
8/23/2006 10:54:31 3569.5 49.69 -0.025
8/23/2006 10:58:03 3781.2 49.69 -0.027
8/23/2006 11:01:47 4005.5 49.69 -0.027
8/23/2006 11:05:45 4243.1 49.67 -0.026
8/23/2006 11:09:57 4494.7 49.67 -0.026
8/23/2006 11:14:23 4761.3 49.67 -0.026
8/23/2006 11:19:06 5043.7 49.69 -0.027
8/23/2006 11:24:05 5342.8 49.69 -0.028
8/23/2006 11:29:21 5659.6 49.67 -0.028
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