Intertek

Report of Analysis

Client:

Plains Marketing, LP

Client Reference Number:

Job Location: Plains Marketing-Manitou Terminal TBD
Our Reference Number: US01155-0000122
Sample ID: 2014-NDMD-000125-001 Date Taken:14-April-2014
Sample Designated As: Bakken Crude Oll Date Submitted:14-April-2014
Vessel/Location: Plains Date Tested:21-April-2014
Representing: Truck Lact 1 Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Vapor-Liquid Ratio (x) 002 .
Temperature (T) S
VPCRx(T°C) 27160 o oops
Sample Type Non-pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100°F) ] 1231 RS
VPCRABOF) ] 992 L PS .
VPCRA(60°F) ] 790 L PS
VPCRAW@OF) ] 6.59 LIPS
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 986 RS
Container Size L
ASTM D86 Distillation
Initial Boiling Point 876 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point <00 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature ] o] F
Hydrogen Sulfide in vapor phase 4 . .__..pemvN
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Suffur Content 0149 oWt
ISM TM0172 NACE Corrosion
NACE CorrosionRating C .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ] 003 ... Vel%
Toluene ! 086 . Ml%
Ethylbenzene ! 038 . N%
m&p-Xylene 036 . NV%
oXylene ] o . Nl%
Xylenes 0.47 Vol %
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Intertek Report of Analysis
Sample ID: 2014-NDMD-000125-002 Date Taken: 14-April-2014
Sample Designated As: Bakken Crude Oll Date Submitted:14-April-2014
Ve el/lLocation Plains Date Te ted 21-April-2014
Representing: Truck Lact 2 Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Vapor-Liquid Ratio (x) 002 .
Temperature (T) . 7 0 e
VPCRx(T°C) 2799 o Ps
Sample Type Non-pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCRA4(100°F) ] 1874 RS
VPCR4(BO°F) ] 1093 RS
VPCRA(BO°F) ] 865 o PS
VPCRA@OF) ] 696 RS
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 210 Pst
Container Size L
ASTM D86 Distillation
Initial Bolling Point L S
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point S0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase <1 . __.pemvv
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sufur Content 00250 W%
ISM TM0172 NACE Corrosion
NACE CorrosionRating C .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ] 025 V%
Toluene ! 057 Nl
Ethylbenzene ] 17 . N%
mé&p-Xylene 013 V%
o-Xylene ] 034 V%
Xylenes ] 047 Vel
Sample ID: 2014-NDMD-000125-003 Date Taken: 14-April-2014
Sample Designated As: Bakken Crude Oll Date Submitted:14 April 2014
Vessel/Location: Plains Date Tested:21-April-2014
Representing: Truck Lact 3 Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
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Intertek

Report of Analysis

Sample ID

Sample Designated As

Ve el/Location

: 2014-NDMD-000125-003
: Bakken Crude Oil
Plains

Date Taken: 14-April-2014

Date Submitted:14-April-2014

Date Te ted 21-April-2014

Representing: Truck Lact 3 Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Vapor-Liquid Ratio (x) 002 .
Temperature (T) . 7 0 e
VPCRx(T°C) 2890 o ps
Sample Type Non-pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCRA4(100°F) ] 1422 RS
VPCR4(BO°F) ] 45 LIPS
VPCRA(B0°F) 916 L PS L
VPCRAW@OF) ] L N . S
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 27 o PsU
ASTM D86 Distillation
Initial Bolling Point 825 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0156 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating C .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! 005 . MI%
Toluene ] 018 V%
Ethylbenzene ] 051 Nl
m&p-Xylene 043 . N%
o-Xylene ] 019 . Val%
Xylenes ] 062 . Vol%
Sample ID 2014-NDMD-000125-004 Date Taken 14-April-2014
Sample Designated As: Bakken Crude Oil Date Submitted:14-April-2014
Vessel/Location: Plains Date Tested:21-April-2014
Representing: Truck Lact 4 Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
Vapor-liquid Ratio () 002 .
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Intertek

Report of Analysis

Sample ID

Sample Designated As

Ve el/Location

: 2014-NDMD-000125-004

: Bakken Crude Oil
Plains

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Truck Lact4 Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCRx(T°C) 3026 P
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100F) 850 o es
VPCR4(80F) 430 o es
VPCR4(60°F) MO6 o es
VPCR4(OF) 855 . esi
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 1236 o opst
Container Size V.
ASTM D86 Distillation
Initial Bolling Point 822 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0138 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating | .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! 005 . MI%
Toluene ] 017 V%
Ethylbenzene ] 047 Nl
m&p-Xylene 045  N%
o-Xylene ] o1 V%
Xylenes ] 061 . Vel%
Sample ID 2014-NDMD-000125-005 Date Taken 14-April-2014

Sample Designated As

Vessel/Location

: Bakken Crude Oil
: Plains

Date Submitted:14-April-2014
Date Tested:21-April-2014

Representing: Truck Lact 5 Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
Vapor-Liquid Ratio (x) 002
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Intertek

Report of Analysis

Sample ID

Sample Designated As

Ve el/Location

Plains

: 2014-NDMD-000125-005
: Bakken Crude Oil

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Truck Lact 5 Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCR(T°C) 2665 et
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100F) 1263 es
VPCR4(BOF) 903 e
VPCR4(60°F) TS esio
VPCR4(OF) 643 e
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 1055 o opst
Container Size V.
ASTM D86 Distillation
Initial Bolling Point 869 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 00553 . oWt
ISM TM0172 NACE Corrosion
NACE CorrosionRating | D .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! 026 . NMI%
Toluene ] 044 VoY%
Ethylbenzene ] 021 Nl
m&p-Xylene or8 . N%
o-Xylene ] 03t . NI%
Xylenes ] 109 . Ml%
Sample ID 2014-NDMD-000125-006 Date Taken 14-April-2014

Sample Designated As

: Bakken Crude Oil

Date Submitted:14-April-2014

Vessel/Location: Plains Date Tested:21-April-2014
Representing: Truck Lact 6 Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
Vapor-Liquid Ratio (x) 002
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Intertek

Report of Analysis

Sample ID

Sample Designated As

Ve el/Location

: 2014-NDMD-000125-006
: Bakken Crude Oil
Plains

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Truck Lact 6 Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCR(T°C) 2455 o ops
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100°F) ] 1095 o PSL
VPCRA@®OF) 865 L PSL
VPCRA4(60°F) ! 680 L PSL .
VPCRAM@OF) ] 549 LIPS
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 1 944 RS
Container Size V.
ASTM D86 Distillation
Initial Bolling Point 896 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0154 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating | .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! 005 . MI%
Toluene ] 015 V%
Ethylbenzene ] 051 Nl
m&p-Xylene 043 . N%
o-Xylene ] 01 . NMl%
Xylenes ] 058 . Vel%
Sample ID 2014-NDMD-000125-007 Date Taken 14-April-2014
Sample Designated As: Bakken Crude Oil Date Submitted:14-April-2014

Vessel/Location

: Plains

Date Tested:21-April-2014

Representing: Highland North Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
Vapor-Liquid Ratio (x) 002
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Intertek

Report of Analysis

Sample ID

Sample Designated As

Ve el/Location

: 2014-NDMD-000125-007

: Bakken Crude Oil
Plains

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Highland North Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCR(T°C) 27148 o opsi
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100F) 1885 es
VPCR4(80F) M00 o es
VPCR4(6OF) 876 s
VPCR4(OF) ] 709 esio
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM a4 o ps
Container Size V.
ASTM D86 Distillation
Initial Bolling Point 829 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0144 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating C .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! 01 . NMl%
Toluene ] 040 . Vol%
Ethylbenzene ] 050 Nl
m&p-Xylene 064 . NVl%
o-Xylene ] 027 . NM%
Xylenes ] 091 . NVel%
Sample ID 2014-NDMD-000125-008 Date Taken 14-April-2014

Sample Designated As

Vessel/Location

: Bakken Crude Oil
: Plains

Date Submitted:14-April-2014
Date Tested:21-April-2014

Representing: Highland South Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
Vapor-Liquid Ratio (x) 002
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Intertek

Report of Analysis

Sample ID

Sample Designated As

Ve el/Location

: 2014-NDMD-000125-008

: Bakken Crude Oil
Plains

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Highland South Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCRx(T'C) 2675 s
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100°F) ] 1260 o PSL
VPCRA®OF) ] 1002 RS
VPCR4 (60°F) ] 799 L PS
VPCRAM@OF) ] 649 L PS L
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM o2 o opst
Container Size V.
ASTM D86 Distillation
Initial Bolling Point 844 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0145 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating | D .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! 0% . NMI%
Toluene ] 042 VoY%
Ethylbenzene ] 036 . Nl%
m&p-Xylene 066 . V%
o-Xylene ] 025 . NMl%
Xylenes ] 09 V%
Sample ID 2014-NDMD-000125-009 Date Taken 14-April-2014

Sample Designated As

Vessel/Location

: Bakken Crude Oil
: Plains

Date Submitted:14-April-2014
Date Tested:21-April-2014

Representing: Receipt Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
Vapor-Liquid Ratio (x) 002
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Intertek

Report of Analysis

Sample ID
Sample Designated As
Ve ellLocation

: 2014-NDMD-000125-009

: Bakken Crude Oil
Plains

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Receipt Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCRx(T°C) 3103 . PSL
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100F) 1566 oes
VPCR4(80F) 240 es
VPCR4(6OF) 079 . _esi
VPCR4(OF) ] 786 . esi
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM wa4 o pst
Container Size V.
ASTM D86 Distillation
Initial Bolling Point . 04 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0136 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating | D .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! vt . Ml%
Toluene ] 031 V%
Ethylbenzene ] 048 . Nl%
m&p-Xylene 057 . N%
o-Xylene ] 025 . NMl%
Xylenes ] 082 V%
Sample ID 2014-NDMD-000125-010 Date Taken 14-April-2014

Sample Designated As

: Bakken Crude Oil

Date Submitted:14-April-2014

Vessel/Location: Plains Date Tested:21-April-2014
Representing: Tank 1000 Manitou Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
Vapor-Liquid Ratio (x) 002
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Intertek

Report of Analysis

Sample ID

Sample Designated As

Ve el/Location

: 2014-NDMD-000125-010

: Bakken Crude Oil
Plains

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Tank 1000 Manitou Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCR(T°C) 2890 o oopsi
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100F) 873 es
VPCR4(OF) 080 o es
VPCR4(6OF) 847 s
VPCR4(OF) 678 . esi
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM ms2 o opst
Container Size V.
ASTM D86 Distillation
Initial Bolling Point 818 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0M7 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating C .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! 04 . NI%
Toluene ] 036 . Vol%
Ethylbenzene ] 031 Nl
m&p-Xylene 067 . N%
o-Xylene ] 023 . V%
Xylenes ] 09 V%
Sample ID 2014-NDMD-000125-011 Date Taken 14-April-2014

Sample Designated As

Vessel/Location

: Bakken Crude Oil
: Plains

Date Submitted:14-April-2014
Date Tested:21-April-2014

Representing: Tank 2000 Manitou Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
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Intertek

Report of Analysis

Sample ID: 2014-NDMD-000125-011
Sample Designated As: Bakken Crude Oil
Ve ellLocation Plains
Representing: Tank 2000 Manitou Submitted Sample

Date Taken: 14-April-2014

Date Submitted:14-April-2014

Date Te ted 21-April-2014

Drawn By:Intertek

Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) ... 50 ] o
VPCRX(T°C) . ......2028 RS
Sample Type Non pressurized
...................................................... Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCRA(OOF) 1631 S
VECRAMURD. ....comsssmsmsmmssmsssomsssssssssst - N ———
VPCRA(OF) 986 PSL
VPCRA(MOF) ] 782 o PS
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 1380 RS
Container Size .. L
ASTM D86 Distillation
o L LT L RN, 5. o .
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point ... <90 ] B
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
TOSLIDINEING:, .. ovsmomms s L SR, 5
Hydrogen Sulfide in vapor phase PPNl
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparation Centrifuged ...
Sulfur Content .92 o W% .
ISM TM0172 NACE Corrosion
MALE SOOI, . o cossossnssnssansnasnonast O —
ASTM D6730 MOD Determination of Light Ends in Crude Oil by Direct Injection Gas Chromatography
Benzene oM VoY%
Toluene 0N e .
e T T T 5 S S S S S e
DERPAMIONG, oo s o o O e O G
s s i s s i 025 o No% .
Xylenes 0.85 Vol %

Sample ID 2014-NDMD-000125-012

Sample Designated As: Bakken Crude Oil

Vessel/Location: Plains
Representing: Tank 103 Van Hook Submitted Sample

Date Taken 14-April-2014

Date Submitted:14-April-2014

Date Tested:21-April-2014

Drawn By:Intertek

Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Vapor-Liquid Ratio (x) 0.02
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Intertek

Report of Analysis

Sample ID

Sample Designated As

Ve el/Location

: 2014-NDMD-000125-012

: Bakken Crude Oil
Plains

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Tank 103 Van Hook Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCRX(TC) 3190 s
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100°F) ] 1538 L PSL
VPCRA®OF) ] 1222 RS
VPCR4(6OF) 965 s
VPCR4(OF) ] YT esi
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 1269 . opst
Container Size V.
ASTM D86 Distillation
Initial Bolling Point 812 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0137 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating | .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! o7 . N%
Toluene ] 020 . Vel%
Ethylbenzene ] 049 . Nl%
m&p-Xylene 048 . N%
o-Xylene ] 017 . Nl%
Xylenes ] 065 ... Vol%
Sample ID 2014-NDMD-000125-013 Date Taken 14-April-2014

Sample Designated As

Vessel/Location

: Bakken Crude Oil
: Plains

Date Submitted:14-April-2014
Date Tested:21-April-2014

Representing: Robinson Lake Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
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Intertek

Report of Analysis

Sample ID
Sample Designated As
Ve ellLocation

: 2014-NDMD-000125-013

: Bakken Crude Oil
Plains

Date Taken: 14-April-2014
Date Submitted:14-April-2014
Date Te ted 21-April-2014

Representing: Robinson Lake Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCR(T°C) 2989 e
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100°F) ] 1475 L PSL
VPCRA®OF) ] .84 RS
VPCR4(6OF) 918 s
VPCR4(OF) ] 729 esio
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 1233 o pst
Container Size V.
ASTM D86 Distillation
Initial Bolling Point . 04 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature v ] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0140 Wt
ISM TM0172 NACE Corrosion
NACE CorrosionRating | Bt .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! oot . MI%
Toluene ] 003 V%
Ethylbenzene ] 005 Nl
m&p-Xylene 005 . NVl%
o-Xylene ] 002 . V%
Xylenes ] 008 V%
Sample ID 2014-NDMD-000125-014 Date Taken 14-April-2014
Sample Designated As: Bakken Crude Oil Date Submitted:14-April-2014
Vessel/Location: Plains Date Tested:21-April-2014
Representing: Stat Oil Connection Submitted Sample Drawn By:Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)

Page 13 of 15
1615138

Vapor-Liquid Ratio (x)

2201 40th Avenue SE #59, Mandan, ND 58554 USA

Tel.: +1

Email:

21-Apr-2014  8:41
US01155-0000122




Intertek

Report of Analysis

Sample ID
Sample Designated As
Ve ellLocation

: 2014-NDMD-000125-014
: Bakken Crude Oil
Plains

Date Taken: 14-April-2014

Date Submitted:14-April-2014

Date Te ted 21-April-2014

Representing: Stat Oil Connection Submitted Sample Drawn By: Intertek
Method Test Result Units
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRXx (Expansion Method)
Temperature (T) S
VPCRx(T°C) 070 P
Sample Type Non pressurized
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Container ...
ASTM D6377 Determination of Vapor Pressure of Crude Oil: VPCRx (Expansion Method)
VPCR4(100F) 1543 es
VPCR4(80F) 1228 es
VPCR4(6OF) 964 s
VPCR4(OF) ] IO esio
ASTM D5191 Vapor Pressure of Petroleum Products (Mini-Method)
Dry Vapor Pressure Equivalent, ASTM 1804 o pst
Container Size V.
ASTM D86 Distillation
Initial Bolling Point 825 R
ASTM D56 Flash Point by Tag Closed Cup Tester
Observed Flash Point .. ... ... <0 R
ITM 3468 Determination of Hydrogen Sulfide in Vapor Phase of Volatile Samples
Testtemperature o] F
Hydrogen Sulfide in vapor phase - <t .oppmvN_
ASTM D4294 Sulfur Content in Petroleum Products by ED-XRF
Sample Preparaton Centrifuged
Sulfur Content ! 0139 oWt
ISM TM0172 NACE Corrosion
NACE CorrosionRating | B .
ASTM D6730 MOD Determination of Light Ends in Crude Qil by Direct Injection Gas Chromatography
Benzene ! 01 . NMI%
Toluene ] 052 . Vel%
Ethylbenzene ] 054 Nl
m&p-Xylene 08 . Nl%
o-Xylene ] 036 .. V%
Xylenes 1.33 Vol %
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Intertek Report of Analysis

This final report has been reviewed for accuracy, completeness, and comparison against specifications when available. The reported results are only
representative of the samples submitted for testing. This report shall not be reproduced except in full without written approval of the laboratory.

Signed: Date:
Intertek
Jordan Reinbold, Laboratory Technician
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