


Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

ALOYSIUS GUTTERSEN T4N-R64W-S34

Consent Decree Tank System Number:

482

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
ALOYSIUS GUTTERSON T4N-R64W-534 LO1_FINAL
PACKET pdf 7/21/2015 Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
ALOYSIUS GUTTERSON T4N-R64W-534 LO1_SIGNED
EVAL pdf 7/17/2015 Engineering Evaluation
STEM Engineering Evaluation_Guttersen D03-27 xlsm 4/28/2015 Tank VOC Analysis

STEM Engineering Evaluation_rev1l_ALOYSIUS

GUTTERSEN T4N-R64W-S34 LO1 xIsm 7/28/2016 Revised Tank VOC Analysis
Execution of Madification Documents:
File Name File Ext. |File Date |Document Description
ALOYSIUS GUTTERSON T4N-R64W-534 LO1_FINAL
PACKET pdf 7/21/2015 Work Request
ALOYSIUS GUTTERSON T4N-R64W-534 L01 WORK
REQUEST pdf 5/11/2015 Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
ALOYSIUS GUTTERSON T4N-R64W-534 LO1_FIELD VER [pdf 7/15/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
ALOYSIUS GUTTERSON T4N-R64W-534 L01 IR
VERIFICATION pdf 7/15/2015 IR Camera Verification Sheet
ALOYSIUS GUTTERSON T4N-R64W-534 L01
_0068_NORMAL mp4 7/15/2015 IR Camera Video
ALOYSIUS GUTTERSON T4N-R64W-534 L01
_0069_DUMP mp4 7/15/2015 IR Camera Video
ALOYSIUS GUTTERSON T4N-R64W-534 L01
_0070_POST mp4 7/15/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
ALOYSIUS GUTTERSON T4N-R64W-534 LO1_SIGNED
EVAL pdf 7/17/2015 Engineering Evaluation
Page 1 SLR¥



LOD ID:

Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

ALOYSIUS GUTTERSEN T4N-R64W-534

Consent Decree Tank System Number: 482

[ vYes

[“] No

Site Equipment/Emission Source Inventory Consistent Throughout Documentation?

Yes

0 No

VCS Engineering Evaluation includes applicable emissions sources?

VCS Engineering Evaluation verified inputs:

# of Oil Tanks: 4
Oil Tank Capacity (bbl): 300
# of Water Tanks: 0
Water Tank Capacity (obl): 0
VOC Line Size (in): 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
Qil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) 2"& 1"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? O ves No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model Cimarron 48 HV
Man. Capacity (MscFD) 109.272
Noble SLR Percent Difference
Calculated PPIVF (scfh) 13,224 13,226 0%
Calculated Burner Capacity (scfh 3,615 4,553
Headspace Surge Capacity (scfh) 21,069 21,069
Total VCS Capacity (scfh) 24,684 25,622
VCS Capacity minus PPIVF (scfh) 11,460 12,396
ves [ No Based on the Tank System Document Review, the Modeling Guidance has been correctly
applied.
ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
Yes [] No This Tank System is selected for IR Camera Inspection.
Audit Document Review Performed by: Tom Kussard
Audit Document Review Date: 4/20/2016 & 11/8/2016 & 3/31/2017
Audit Document Review Verified by: Angela M. Oberlander
Audit Document Verification Date: 4/21/2016 & 11/21/2016
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Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

Engineering Evaluation Verification Audit

LOD ID: ALOYSIUS GUTTERSEN T4N-R64W-534

Consent Decree Tank System Number: 482

Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
z2 -0.86
Z3 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor 0.77
Valve Coefficent (gpm/psi) ( 21.25
Critical Pressure (psia)ID 539
Vapor Pressure (psia)° 83
Critical pressure ratio (Fg) d 0.85
Choked Flow?® Yes
Peak Flow (bopd)" 2409
Oil Tank Flow Rates Vessel 1 [ Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 271.7
Working Flow (Mscfd)h’i 23
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor
Valve Coefficent (gpm/psi) (
Critical Pressure (psia)j
Vapor Pressure (psia)k
Critical pressure ratio (FF)d
Choked Flow?®
Peak Flow (bwpd)™
Water Tank Flow Rates | Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)'
Breathing Rates™ Oil Tanks |Water Tanks
scfh air/tank 300 0
scfh vapor/tanki 238 0
Mscfd 23 0
Flow Rate (scfh
Flow Rate Summary SR lElobI(Z
QOil Tank Flash Rate 11,321 11,321
Oil Tank Working Rate 955 952
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 951 951
Total 13,226 13,224
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  ALOYSIUS GUTTERSEN T4N-R64W-S34
Consent Decree Tank System Number: 482

Audit Notes

No date is given on the work order, but the pdf was created on 5-11-2015

A hand written note to add a Comm 48" burner is listed on pg 2 ALOYSIUS GUTTERSON T4N-R64W-S34
LO1_FINAL PACKET.pdf version of the Work Request. A Cimmaron 48HV burner is listed as controlling the tanks
in ALOYSIUS GUTTERSON T4N-R64W-S34 LO1_SIGNED EVAL.pdf. The use of a Cimmaron 48HV as the tank
control is a conservative approach.

ALOYSIUS GUTTERSON T4N-R64W-S34 L01_FINAL PACKET.pdf , pages 3 & 6 on the Field Datasheet indicates a
total of seven (7) oil tanks on site. ALOYSIUS GUTTERSON T4N-R64W-S34 L01_SIGNED EVAL.pdf and ALOYSIUS
GUTTERSON T4N-R64W-S34 L01_FIELD VER.pdf indicate only four (4) oil tanks onsite. The IR evaluation videos
focus on four (4) tanks, but an additional three (3) tanks can be seen behind those prominent in the video files.
Possible co-located well site. Using only four (4) tanks is a conservative approach.

Facility emissions are greater than 50 tpy VOC, and as such an IR Camera Inspection is required.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

AIOYSIUS T4AN-R64W-S34 L02

Consent Decree Tank System Number:

516

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

ALOYSIUS TAN-R64W-S34 LO2_Final Packet

PDF

7/9/2015

Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
ALOYSIUS T4AN-R64W-534 L02_SIGNED EVAL PDF 7/21/2015 Engineering Evaluation
STEM Engineering Evaluation_rev1l ALOYSIUS T4N-
R64W-S34 L02 Xslx 7/28/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
ALOYSIUS T4AN-R64W-534 L02_WORK REQUEST  |PDF 5/18/2015 Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
ALOYSIUS TAN-R64W-534 L02_WALKDOWN PDF 6/29/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
ALOYSIUS TAN-R64W-534 LO2 IR VERIFICATION  |PDF 7/2/2015 IR Camera Verification Sheet
ALOYSIUS T4N-R64W-534 L02_0026_NORMAL  |mp4 7/2/2015 IR Camera Video
ALOYSIUS T4N-R64W-534 L02_0027_DUMP mp4 7/2/2015 IR Camera Video
ALOYSIUS T4N-R64W-534 L02_0028_POST mp4 7/2/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
ALOYSIUS T4N-R64W-534 L02_SIGNED EVAL pdf 7/16/2015 Engineering Evaluation
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: AIOYSIUS TAN-R64W-S34 L02
Consent Decree Tank System Number: 516
Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 2
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 4
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 60
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? [0 VYes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 3,682 3,683 0%
Calculated Burner Capacity (scfh 2,951 5,833
Headspace Surge Capacity (scfh) 2,339 2,339
Total VCS Capacity (scfh) 5,290 8,172
VCS Capacity minus PPIVF (scfh) 1,608 4,490

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [J No i
applied.
ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
o ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
- - designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
[J Yes No  This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:
Audit Document Review Date:

Doug Bopray /Tom Kussard
4/7/2016 & 11/7/2016 & 3/31/2017

Audit Document Review Verified by: Angela M. Oberlander

Audit Document Verification Date:

4/12/2016 & 11/16/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: AIOYSIUS TAN-R64W-534 L02

Consent Decree Tank System Number: 516

Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.61
22 -0.86
23 0.98
Z 0.72
Gas/Qil Ratio (scf/bbl) 96.4
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor 0.94
Valve Coefficent (gpm/psi) 5.72
Critical Pressure (psia)” 530
Vapor Pressure (psia)® 73
Critical pressure ratio (F;) ° 0.86
Choked Flow?® Yes
Peak Flow (bopd)™ 727
Oil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 70.1
Working Flow (Mscfd)h’i 7
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor
Valve Coefficent (gpm/psi)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates | Vessel 1 [ Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 11 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 2,919 2,919
Oil Tank Working Rate 288 287
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 475 475
Total 3,683 3,681
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  AIOYSIUS TAN-R64W-S34 L02
Consent Decree Tank System Number: 516

Audit Notes

- Valve size (1") with a 1/2" trim was verified in document ALOYSIUS T4N-R64W-S34 L02_Final Packet.pfd

-Facility walkdown checklist did indicate whether all items on work request were completed. Completion of
work critical to Audit was verified with Job Sheets and emails in Final Packet.

"VOC Design Tank Pressure" was originally 10 0z/in”2 in the original ALOYSIUS T4AN-R64W-S34 - STEM
Engineering Evaluation Check.xlsm and was changed to 12 0z/in2 in the modified STEM Engineering
Evaluation_revl ALOYSIUS T4N-R64W-S34 L02.xIsm file.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

ARCHIBALD BREHON HEMPLEEDWARD RAWITCH SHABLE S20 TAN-R65W-520 LO1

Consent Decree Tank System Number:

2108

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
ARCHIBALD BREHON HEMPLEEDWARD RAWITCH
SHABLE S20 TAN-R65W-520 LO1_FINAL PACKET  |pdf No Date Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
ARCHIBALD BREHON HEMPLEEDWARD RAWITCH
SHABLE S20 TAN-R65W-520 LO1_SIGNED EVAL  |pdf 8/10/2015 Engineering Evaluation
STEM Eng Eval_revl ARCHIBALD T4NR65WS20 L01 [xIsm 9/22/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
ARCHIBALD BREHON HEMPLEEDWARD RAWITCH
SHABLE 520 T4N-R65W-520 LO1 WORK REQUEST  |pdf 6/18/2015 Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
ARCHIBALD BREHON HEMPLEEDWARD RAWITCH
SHABLE S20 TAN-R65W-520 LO1 WALKDOWN  [pdf 7/23/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
ARCHIBALD BREHON HEMPLEEDWARD RAWITCH
SHABLE 520 T4N-R65W-520 LO1 IR VERIFICATION  |pdf 7/22/2015 IR Camera Verification Sheet
ARCHIBALD BREHON HEMPLEEWARD RAWITCH
SHABLE $20 T4N-R65W-520 LO1_0176_NORMAL  [mp4 7/22/2015 IR Camera Video
ARCHIBALD BREHON HEMPLEEWARD RAWITCH
SHABLE 520 T4N-R65W-520 L01_0177_DUMP  |mp4 7/22/2015 IR Camera Video
ARCHIBALD BREHON HEMPLEEWARD RAWITCH
SHABLE S20 TAN-R65W-520 L01_0178_POST  [mp4 7/22/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
ARCHIBALD BREHON HEMPLEEDWARD RAWITCH
SHABLE S20 TAN-R65W-520 LO1_SIGNED EVAL  |pdf 8/10/2015 Engineering Evaluation
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: ARCHIBALD BREHON HEMPLEEDWARD RAWITCH SHABLE S20 T4N-R65W-S20 LO1
Consent Decree Tank System Number: 2108
Yes [ No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 3
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? O VYes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 4,746 4,747 0%
Calculated Burner Capacity (scfh 2,980 5,833
Headspace Surge Capacity (scfh) 4,907 4,918
Total VCS Capacity (scfh) 7,887 10,751
VCS Capacity minus PPIVF (scfh) 3,141 6,004

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [J No 1
applied.
Yes [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
B ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
- - designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
J Yes No  This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:
Audit Document Review Date:

Erin Ehrmantraut/Tom Kussard
3/10/2016 & 11/7/2016 & 3/31/2017

Audit Document Review Verified by: Angela M. Oberlander

Audit Document Verification Date:

3/11/2016 & 11/21/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: ARCHIBALD BREHON HEMPLEEDWARD RAWITCH SHABLE S20 T4AN-R65W-S20 LO1
Consent Decree Tank System Number: 2108
Valko-McCain® Vessel 1 Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
z2 -0.86
Z3 0.98
Z 0.89
Gas/Oil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)b 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F¢) ¢ 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 792
Oil Tank Flow Rates Vessel 1 Vessel 2 | Vessel 3 [ Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 89.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 Vessel 2 | Vessel 3 [ Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)j
Vapor Pressure (psia)k
Critical pressure ratio (FF)d
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 Vessel 2 | Vessel 3 [ Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Oil Tanks Water Tanks
scfh air/tank 300 0
scfh vapor/tanki 238 0
Mscfd 17 0
Flow Rate (scfh
Flow Rate Summary SR ( Nog)le
Oil Tank Flash Rate 3,720 3,720
Oil Tank Working Rate 314 313
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 713 713
Total 4,747 4,746
Page 3
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
LODID:  ARCHIBALD BREHON HEMPLEEDWARD RAWITCH SHABLE S20 T4N-R65W-520 LO1
Consent Decree Tank System Number: 2108

Audit Notes

-Walkdown pdf does not confirm that all items on work request have been completed. Critical work request
items were confirmed with Job Sheets and Emails in final packet

-Poor Quality scan of STEM Calculations page in Final Packet. Unsure if # Production Cycles Per Day is 6.5 or 65.
SLR assumed 65.

"VOC Design Tank Pressure" was originally 10 0z/in2 and the VOC line from the tanks to the knockout was 3" in
the original ARCHIBALD BREHON - STEM Engineering Evaluation Check.xIsm. These were changed to 11 0z/in”2
and 4" in the modified STEM Eng Eval_revl ARCHIBALD BREHON HEMP T4NR65WS20 LO1.xIsm file. SLR cannot
confirm the line size between the tanks and knockout was changed to 4".
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

ARISTOCRAT T3N-R65W-S11 LO1

Consent Decree Tank System Number:

373

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
ARISTOCRAT T3N-R65W-S11 LO1_FINAL PACKET  |pdf 5/6/2015 Final Facility Packet
Vapor Control System Engineering Evaluation Documents:
File Name File Ext. |File Date |Document Description
ARISTOCRAT T3N-R65W-S11 LO1_SIGNED EVAL  |pdf 6/29/2015 Signed Engineering Design Evaluation
STEM Engineering Evaluation_revl ARISTOCRAT T3N-
R65W-S11 LO1 xlsm 9/23/2016 Revised Tank VOC Analysis
Execution of Madification Documents:
File Name File Ext. |File Date |Document Description
ARISTOCRAT T3N-R65W-511 LO1 WORK REQUEST  |pdf 5/19/2015 Work Request Form
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
ARISTOCRAT T3N-R65W-511 LO1 WALKDOWN | pdf 6/16/2015 Final Facility Walkdown Form
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
ARISTOCRAT T3N-R65W-S11 L01_0262_NORMAL |mp4 6/17/2015 IR Video of site during normal operation
ARISTOCRAT T3N-R65W-S11 L01_0263_DUMP mp4 6/17/2015 IR Video of site during separator dump event
ARISTOCRAT T3N-R65W-S11 L01_0264_POST mp4 6/17/2015 IR Video of site post dump event
ARISTOCRAT T3N-R65W-511 LO1 IR VERIFICATION |pdf 6/16/2015 IR Camera Documentation Field Data Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
ARISTOCRAT T3N-R65W-S11 LO1_SIGNED EVAL  |pdf 6/29/2015 Signed Engineering Design Evaluation
Page 1 SLR*




Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: ARISTOCRAT T3N-R65W-S11 LO1
Consent Decree Tank System Number: 373
Yes [ No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 7
Oil Tank Capacity (bbl): 300
# of Water Tanks:
Water Tank Capacity (bbl):
VOC Line Size (in): 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 2" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? [ Yes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 5,697 5,877 3%
Calculated Burner Capacity (scfh 2,871 5,833
Headspace Surge Capacity (scfh) 10,022 10,533
Total VCS Capacity (scfh) 12,893 16,366
VCS Capacity minus PPIVF (scfh) 7,196 10,489
Yes [] No Basgd on the Tank System Document Review, the Modeling Guidance has been correctly
applied.
ves [1 No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
@ ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
- - designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
O Yes No  This Tank System is selected for IR Camera Inspection.
Audit Document Review Performed by: Jaclyn Fitzgerald/Tom Kussard
Audit Document Review Date: 3/30/2016 & 11/8/2016 & 3/31/2017

Audit Document Review Verified by:

James Van Horne / Angela M. Oberlander

Audit Document Verification Date: 4/1/2016 & 11/21/2016
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Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: ARISTOCRAT T3N-R65W-S11 L01
Consent Decree Tank System Number: 373
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.78
Valve Coefficent (gpm/psi) (C,) 7.20
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 827
Qil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 93.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300
scth vapor/tanki 238
Mscfd 40
Flow Rate (scfh
Flow Rate Summary SR lEIoin
Oil Tank Flash Rate 3,885 3,720
Oil Tank Working Rate 328 313
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 1,664 1,664
Total 5,877 5,697
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  ARISTOCRAT T3N-R65W-S11 LO1
Consent Decree Tank System Number: 373

Audit Notes

-The IR Verification form is dated 6/16/2015 while the IR .mp4 video files are dated 6/17/2015

-Oil dump valve size on LP Surge (i.e. Heater Treater) was not confirmed in initial walkdown. SLR assumed the
largest valve (2") with the confirmed trim size (1/2"). Noble utilized a 1" valve with 1/2" trim in it's final signed
evaluation.

-Walkdown checklist did not indicate if all items on work request were completed. SLR confirmed completion of
audit critical items on work request with Job Sheets and Emails in Final Packet.

-"VOC Design Tank Pressure™ was originally 10 0z/in”2 in the original Aristocrat T3N-R65W-S11 L01 STEM
Engineering Evaluation Check.xlsm and was changed to 11 0z/in”2 in the modified STEM Engineering
Evaluation_revl ARISTOCRAT T3N-R65W-S11 LO1.xIsm file.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: AVA ST TAN-R64W-S36 LO3

Consent Decree Tank System Number:

970

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

AVA ST TAN-R64W-S36 LO3 FINAL PACKET

pdf

5/19/2015

Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
AVA ST TAN-R64W-536 L03_SIGNED EVAL pdf 5/22/2015 Engineering Evaluation
STEM Engineering Evaluation_State Ava State xIsm 4/29/2015 Tank VOC Analysis
STEM Engineering Evaluation_revl_AVA ST T4AN-R64W|
S36 L03 xlsm 9/23/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
AVA ST TAN-R64W-536 LO3 WORK REQUEST pdf 5/11/2015 Work Request
AVA ST TAN-R64W-536 L03 FINAL PACKET pdf 5/19/2015 Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
AVA ST TAN-R64W-536 L03 FINAL WALKDOWN
VERIFICATION FORM_2 pdf 6/8/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
AVA ST TAN-R64W-536 L03 IR VERIFICATION pdf 6/8/2015 IR Camera Verification Sheet
AVA ST TAN-R64W-536 L03_0234_NORMAL mp4 6/8/2015 IR Camera Video
AVA ST TAN-R64W-536 L03_0235_DUMP mp4 6/8/2015 IR Camera Video
AVA ST TAN-R64W-536 L03_0236_POST mp4 6/8/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
AVA ST TAN-R64W-536 L03_SIGNED EVAL pdf 5/22/2015 Engineering Evaluation

N:\Fort Collins\Noble Energy\2016 Audit Checklists\AVA ST T4N-R640@886L July2018 xlsx
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LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

AVA ST TAN-R64W-S36 LO3

970

Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
ves [ No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 2
Oil Tank Capacity (bbl): 300
# of Water Tanks: 0
Water Tank Capacity (obl): 0
VOC Line Size (in): 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)
VRT Installed? O Yes No
VRT Shut in Pressure (psig) :l
Unit 1 Unit 2 Unit 3 Unit4
Tank Burner/ECD Model TEC 4-CS (48" Tornado] Cimarron 48 HV
Man. Capacity (MSCFD) 110.4 109.272
Noble SLR Percent Difference
Calculated PPIVF (scfh) 7,796 4,509 42%
Calculated Burner Capacity (scth 6,956 9,153
Headspace Surge Capacity (scfh) 4,713 4,713
Total VCS Capacity (scfh) 11,669 13,866
V/CS Capacity minus PPIVF (scfh) 3,873 9,357

Yes [] No i
applied.

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [ No

correctly applied.

Based on the Tank System Document Review, the Engineering Design Standard has been

Yes [ No

Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [ No

This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Tom Kussard

4/20/2016 & 11/8/2016 & 4/3/2017

Angela M. Oberlander

8/4/2016 & 11/21/2016

Page 2

SLR¥



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: AVA ST TAN-R64W-S36 L03
Consent Decree Tank System Number; 970

Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
22 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor 0.94
Valve Coefficent (gpm/psi) 5.72
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 792

Oil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8

Flash Flow (Mscfd) 89.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor
Valve Coefficent (gpm/psi)

Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*

Peak Flow (bwpd)"

Water Tank Flow Rates | Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I

Breathing Rates™ Qil Tanks |Water Tanks

scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 11 0
Flow Rate (scfh)
Flow Rate Summary SR Noble
Oil Tank Flash Rate 3,720 6,753
Oil Tank Working Rate 314 568
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 475 475
Total 4,509 7,796
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  AVA ST TAN-R64W-S36 L0O3
Consent Decree Tank System Number: 970

Audit Notes

Noble used a 2" dump valve with 3/4" trim in their "STEM Engineering Evaluation_revl AVA ST TAN-R64W-S36
L03.xIsm" calcbook. SLR was able to confirm a 1" dump valve with 1/2" trim based on the "AVA ST T4N-R64W-
$36 L03 WORK REQUEST.pdf" and confirmation via the walkdown on pg 3 of the "AVA ST T4N-R64W-S36 L03
FINAL PACKET.pdf". Therefore SLR used a 1" valve with 1/2" trim in the calcs.

A 7/13/2016 letter from Bill Obermann, Noble, to Kenny Malmquist, SLR International, verified the completion
of the LP separator 70 psi shut-in automation.

Facility emissions are greater than 50 tpy VOC, and as such an IR Camera Inspection is required.

"VOC Design Tank Pressure" was originally 10 0z/in”2 in the original AVA ST T4N-R64W-S36 - STEM Engineering
Evaluation Check.xIsm. These were changed to 11 0z/in2 in the modified STEM Engineering
Evaluation_revl AVA ST T4AN-R64W-S36 L03.xIsm file.

UPDATE: Noble confirmed accuracy of existing Engineering Evaluation. Evaluation specifies a maximum
allowable oil dump trim of %”. Field QAQC documents current oil dump trim of ¥2”, which is less than %”. Field
QAQC markup (Attachment R) confirms the existing oil dump trim.

'’ -
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

BECCA GUTTERSEN T3N-R64W-S3 LO1

Consent Decree Tank System Number:

485

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
BECCA GUTTERSEN T3N-R64W-53 L01_FINAL PACKET [pdf 6/30/2015 Final Facility Packet
Vapor Control System Engineering Evaluation Documents:
File Name File Ext. |File Date |Document Description
BECCA GUTTERSEN T3N-R64W-$3 L01 WORK REQUEST|pdf 5/28/2015 Work Request
BECCA GUTTERSEN T3N-R64W-S3 LO1_SIGNED EVAL |pdf 6/30/2015 Signed Engineering Design Evaluation
STEM Engineering Evaluation_revl BECCA
GUTTERSEN T3N-R64W-S3 LO1 xlsm 7/28/2016 Revised Engineering Design Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
BECCA GUTTERSEN T3N-R64W-53 L01 WALKDOWN |pdf 6/10/2015 Facility Walkdown
BECCA GUTTERSEN T3N-R64W-S3 LO1_FINAL PACKET [pdf 6/30/2015 Final Facility Packet
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BECCA GUTTERSEN T3N-R64W-53 L01 WALKDOWN |pdf 6/10/2015 Tank System Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BECCA GUTTERSEN T3N-R64W-S3 L01_0249 NORMAL|mp4 6/10/2015 IR Inspection Video during normal operations
BECCA GUTTERSEN T3N-R64W-S3 L01_0250_DUMP |mp4 6/10/2015 IR Inspection Video during dump event
BECCA GUTTERSEN T3N-R64W-S3L01_0251_POST |mp4 6/10/2015 IR Inspection Video after dump event
BECCA GUTTERSEN T3N-R64W-53 LO1 IR VERIFICATION]| pdf 6/10/2015 IR Inspection Form
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BECCA GUTTERSEN T3N-R64W-S3 L01_SIGNED EVAL |pdf 6/30/2015 Signed Engineering Design Evaluation
Page 1 SLR*




Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BECCA GUTTERSEN T3N-R64W-S3 L01
Consent Decree Tank System Number: 485
Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 3
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 [Vessel 4{ Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 [Vessel 4] Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? [0 VYes No
VRT Shut in Pressure (psig) |:|
Unit1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model TEC 4-CS (48" Tornado)
Man. Capacity (MSCFD) 110.4
Noble SLR Percent Difference
Calculated PPIVF (scfh) 4,746 4,747 0%
Calculated Burner Capacity (scfh 4,055 4,600
Headspace Surge Capacity (scfh) 3,616 3,616
Total VCS Capacity (scfh) 7,671 8,216
VCS Capacity minus PPIVF (scfh) 2,925 3,469

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [J No i
applied.
ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
o ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
- - designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
[J Yes No  This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:
Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Justin Frahm/Tom Kussard
3/16/2015 & 12/2/2016 & 3/31/2017
James Van Horne / Angela M. Oberlander
3/18/2016 & 12/15/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BECCA GUTTERSEN T3N-R64W-S3 LO1

Consent Decree Tank System Number: 485
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?* Yes
Peak Flow (bopd)™ 792
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 89.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 17 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 3,720 3,720
Oil Tank Working Rate 314 LY
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 713 713
Total 4,747 4,746
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  BECCA GUTTERSEN T3N-R64W-S3 LO1
Consent Decree Tank System Number: 485

Audit Notes

-Field notes job sheet indicate a 1" valve with 1" trim and 1/4" orfice (FINAL PACKET p. 22) on the LP separator,
Noble's use of 1/2" trim in their engineering evalation is conservative. SLR used a 1/2" trim for the audit
calculations.

-The Noble calculated burner capacity is greater than the publicly available manufacturers' specifications.
(SIGNED EVAL p.3)

-"VOC Design Tank Pressure™ was 10 0z/in”*2 in the original BECCA GUTTERSEN T3N-R64W-S3 LO1_SIGNED
EVAL.pdf and was changed to 11 0z/in”*2 in the modified STEM Engineering Evaluation_revl BECCA GUTTERSEN
T3N-R64W-S3 LO1.xIsm file.

Nobles original BECCA GUTTERSEN - STEM Engineering Evaluation Check.xIsm work book shows a design
pressure of 250 psi while Nobles updated STEM Engineering Evaluation_revl BECCA GUTTERSEN T3N-R64W-S3
LO1.xIsm workbook shows a design pressure of 300 psi.

UPDATE: After reviewing SLR’s Draft Report, Noble contacted Tornado to confirm that its burners can handle
capacities beyond the published specification or 10 0z/in2. Tornado confirmed that the published burner curve
can be hydraulically extrapolated beyond 10 0z/in2. Moreover, Tornado noted the stated capacity is based on
heat release (86.4 MSCFD at 2,300 BTU/scf). Noble’s typical flash gas is lighter in composition (1,800 BTU/scf)
such that the Tornado burner would be capable of handling up to 110.4 MSCFD at the published heat release
limit. The Tornado specification sheet notes the maximum flow is dependent on heating value of the gas,
consistent with Noble’s conversation.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

BERNHARDT HULL T4N-R67W-S1 LO1

Consent Decree Tank System Number:

47

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
BERNHARDT HULL TAN-R67W-S1 LO1_FINAL PACKET |pdf various Facility Final Packet
Vapor Control System Engineering Evaluation Documents:
File Name File Ext. |File Date |Document Description
BERNHARDT HULL T4N-R67W-S1 LO1_SIGNED EVAL |pdf 5/22/2015 Signed Engineering Design Evaluation
STEM Engineering Evaluation_revl_BERNHARDT HULL
T4N-R67W-S1 LO1 xIsm 9/23/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
BERNHARDT HULL T4N-R67W-S1 L01 WORK ORDER  [pdf NOT DATED Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BERNHARDT HULL TAN-R67W-S1 L01 WALDOWN  [pdf 4/30/2015 Tank System Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BERNHARDT HULL TAN-R67W-51 L01_2239_normal mp4 5/11/2015 IR Inspection Video
BERNHARDT HULL TAN-R67W-51 L01_2240_dump |mp4 5/11/2015 IR Inspection Video
BERNHARDT HULL TAN-R67W-51 L01_2241_post [mp4 5/11/2015 IR Inspection Video
BERNHARDT HULL T4N-R67W-S1
LO1_SIGNEDVERIFICATION pdf 5/11/2015 IR Camera Inspection Field Data Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BERNHARDT HULL T4N-R67W-S1 LO1_SIGNED EVAL |pdf 5/22/2015 Signed Engineering Design Evaluation
Page 1 SLR¥




LOD ID: BERNHARDT HU

Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LL TAN-R67W-S1 LO1

Consent Decree Tank System Number: 47

[J Yes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?

ves [] No VCSEngineering Evaluation includes applicable emissions sources?

VCS Engineering Evaluation verified inputs:

# of Qil Tanks: 3

Oil Tank Capacity (bbl): 315

# of Water Tanks: 0

Water Tank Capacity (bbl): 0

VOC Line Size (in): 3

#VOC Lines to KO: 1

#VOC Lines to Burner: 1

QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8

Max Operating Pressure (psig) 80 80 80
Dump Valve Size & Trim Size (in) | 2" & 1/4"| 2" & 1/4"| 2" & 1/4"

Water

Vessel 1 | Vessel 2

Vessel 3 | Vessel 4

Vessel 5 | Vessel 6

Vessel 7 | Vessel 8

Max Operating Pressure (psig)

Dump Valve Size & Trim Size (in)

VRT Installed? [J Yes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model COMM 200 48" Cimarron 48
Man. Capacity (MSCFD) 157 30
Noble SLR Percent Difference
Calculated PPIVF (scfh) 4,522 5,259 16%
Calculated Burner Capacity (scfh 5,573 7,792
Headspace Surge Capacity (scfh) 0 0
Total VCS Capacity (scfh) 5,573 7,792
VCS Capacity minus PPIVF (scfh) 1,051 2,532

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [] No
applied.

ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

ves [J No Based on the Tank System Document Review, the Vapor Control System is adequately

designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [] No This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:
Audit Document Review Verified

by:

Audit Document Verification Date:

Justin Frahm/Tom Kussard

3/31/2016 & 11/8/2016 & 3/31/2017

James Van Horne / Angela M. Oberlander

4/3/2016 & 11/21/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BERNHARDT HULL T4N-R67W-S1 LO1

Consent Decree Tank System Number: 47
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.92 0.92 0.92
72 -0.86 -0.86 -0.86
23 0.98 0.98 0.98
Z 1.03 1.03 1.03
Gas/Qil Ratio (scf/bbl) 130.1 130.1 130.1
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.55 0.55 0.55
Valve Coefficent (gpm/psi) (C,) 2.96 2.96 2.96
Critical Pressure (psia)” 548 548 548
Vapor Pressure (psia)® 93 93 93
Critical pressure ratio (F;) ° 0.84 0.84 0.84
Choked Flow?® Yes Yes Yes
Peak Flow (bopd)™ 258 258 258
Qil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 33.6 33.6 33.6
Working Flow (Mscfd)h’i 2 2 2
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 315 0
scth vapor/tanki 250 0
Mscfd 18 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 4,203 3,613
Oil Tank Working Rate 307 295
Water Tank Flash Rate 0
Water Tank Working Rate 0
Tank Breathing Rate 749 713
Total 5,259 4,521
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LODID:  BERNHARDT HULL T4N-R67W-S1 LO1
Consent Decree Tank System Number: 47

Audit Notes

- Signed eval shows an LP operating pressure at 70 psig (FINAL PACKET p. 19). Work request (FINAL PACKET p. 5)
and provided field documentation report pressure set at 80 psig (FINAL PACKET p. 23). Assumed 80 psig for
these calculations.

- Noble used 300 bbl in the BERNHARDT HULL T4N-R67W-S1 L01_SIGNED EVAL.pdf. The confirmed capacity of
the tanks is 315 bbl (FINAL PACKET p. 10). Noble did not claim any headspace surge capacity in their analysis.
The discrepancy in tank size does not affect VCS capacity and only affects breathing losses included in PPIVFR.

-This facility has uncontrolled actual VOC emissions greater than 50 tpy. Therefore an IR inspections is required.

UPDATE: Noble confirmed accuracy of existing Engineering Evaluation. Automation standard practice sets shut-
in pressure no higher than 70 psig.

UPDATE: Noble agrees that Engineering Evaluation was incorrect due to data entry error (315 bbl tanks
misrepresented as 300 bbl in evaluation). An updated Engineering Evaluation was generated and a revised COCR
submitted with Noble’s Semi-Annual Report (6th) (January 29, 2018).
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

Bernhardt Schneider ST TSN-R67W-S36 LO1

Consent Decree Tank System Number:

46

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

Bernhardt Schneiders ST TSN-R67W-S36 LO1_FINAL
PACKET

pdf

7/6/2015

Final Packet

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
Bernhardt Schneiders ST TSN-R67W-S36 LO1_SIGNED
EVAL pdf 6/29/2015 Signed Engineering Design Evaluation
STEM Engineering Evaluation_revl BERNHARDT
SCHNEIDER ST T5N-R67W-S36 LO1 xlsm 7/28/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
Bernhardt Schneiders ST TSN-R67W-S36 LO1_FINAL
PACKET pdf 7/6/2015 Final Packet with initial work request
Bernhardt Schneiders ST TSN-R67W-S36 LO1_WORK
REQUEST pdf 9/28/2015 work request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
Bernhardt Schneiders ST TSN-R67W-S36 LO1
WALKDOWN pdf 7/6/2015 facility walkdown
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
Bernhardt Schneiders ST TSN-R67W-S36
L01_0175_NORMAL mp4 IR Video of site during normal operation
Bernhardt Schneiders ST TSN-R67W-536
L01_0176_DUMP mp4 IR Video of site during separator dump event
Bernhardt Schneiders ST T5SN-R67W-S36
L01_0177_POST mp4 IR Video of site post dump event
Bernhardt Schneiders ST TSN-R67W-S36 LO1 IR
VERIFICATION pdf 5/27/2015 IR Camera Documentation Field Data Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
Bernhardt Schneiders ST TSN-R67W-S36 LO1_SIGNED
EVAL pdf 6/29/2015 Signed Engineering Design Evaluation
SLR¥




Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: Bernhardt Schneider ST T5N-R67W-S36 L01
Consent Decree Tank System Number: 46
[J Yes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
ves [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Oil Tanks: 2
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3"
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
Oil Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 80
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? O Yes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model COMM 200 48"
Man. Capacity (MSCFD) 157
Noble SLR Percent Difference
Calculated PPIVF (scth) 4,688 5,441 16%
Calculated Burner Capacity (scth) 5,082 6,542
Headspace Surge Capacity (scfh) 2,297 2,052
Total VCS Capacity (scfh) 7,379 8,594
VCS Capacity minus PPIVF (scfh) 2,691 3,152

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [] No
applied.

ves [ No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

Yes [ No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

[ Yes No  This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by: Tom Kussard

Audit Document Review Date:
Audit Document Review Verified by:
Audit Document Verification Date:

3/9/2016 & 11/8/2016 & 3/31/2017

James Van Horne / Angela M. Oberlander

3/17/2016 & 11/21/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: Bernhardt Schneider ST TSN-R67W-S36 LO1

Consent Decree Tank System Number: 46
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.92
72 -0.86
23 0.98
Z 1.03
Gas/Qil Ratio (scf/bbl) 130.1
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)” 548
Vapor Pressure (psia)® 93
Critical pressure ratio (F;) ° 0.84
Choked Flow?° Yes
Peak Flow (bopd)™ 854
Qil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 111.1
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 11 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 4,628 3,885
Oil Tank Working Rate 338 327
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 475 475
Total 5,441 4,687
Page 3 S LR\‘“



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  Bernhardt Schneider ST TSN-R67W-S36 LO1
Consent Decree Tank System Number: 46

Audit Notes

-Two separate work orders were created. One was dated 5/4/2015 and one dated 9/28/2015.

-There was a signed walkdown completed on 5/27/2015 to confirm the work from the 5/4/2015 workorder was
completed. No walkdown form was found confirming the work from the 9/28/2015 work request was
completed.

-There is no walkdown form confirming the oil dump valve shut in pressure on the LP separator was set to 70
psig (request made in the 9/28/2015 workorder). Therefore a maximum operating pressure for the LP separator
of 80 psig (requested in the 5/4/2015 workorder and confirmed in the 5/27/2015 walkdown) was used in the
calculations in this sheet.

UPDATE: Noble confirmed accuracy of existing Engineering Evaluation. Automation standard practice sets shut-
in pressure no higher than 70 psig.

UPDATE: Noble agrees that Engineering Evaluation was incorrect due to data entry error (315 bbl tanks
misrepresented as 300 bbl in evaluation). An updated Engineering Evaluation was generated and a revised COCR
submitted with Noble’s Semi-Annual Report (6th) (January 29, 2018).
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

BERNHARDT VETTER T4N-R67W-S1 LO1

Consent Decree Tank System Number:

2331

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

BERNHARDT VETTER T4N-R67W-S1 LO1_SIGNED EVAL

pdf

5/27/2015

Engineering Evaluation

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
BERNHARDT VETTER T4N-R67W-S1 LO1 DESIGN
PACKET pdf 9/17/2015 Design Packet
BERNHARDT VETTER T4N-R67W-51 LO1_SIGNED EVAL | pdf 5/27/2015 Engineering Evaluation
STEM Engineering Evaluation_revl BERNHARDT
VETTER T4N-R67W-S1 LO1 xIsm 9/26/2016 Revised Tank VOC Analysis

Execution of Modification Documents:
File Name File Ext. |File Date |Document Description

BERNHARDT VETTER T4N-R67W-51 L1 WALKDOWN |pdf 4/30/2015 Walkdown Checklist

0181 - Bernhardt_Vetter STEM Work Request pdf 12/30/2015 Work Request

Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description

BERNHARDT VETTER T4N-R67W-51 LO1 WALKDOWN |pdf 4/30/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description

BERNHARDT VETTER T4N-R67W-51
LO1_SIGNEDVERIFICATION pdf 5/11/2015 IR Camera Verification Sheet

BERNHARDT VETTER T4N-R67W-S1 L01_2236_normal|mp4 5/11/2015 IR Camera Video
BERNHARDT VETTER T4N-R67W-51 L01_2237_dump |mp4 5/11/2015 IR Camera Video

BERNHARDT VETTER T4N-R67W-51 L01_2238 post |mp4 5/11/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BERNHARDT VETTER T4N-R67W-51 LO1_SIGNED EVAL | pdf 5/27/2015 Engineering Evaluation
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BERNHARDT VETTER T4N-R67W-S1 LO1

Consent Decree Tank System Number: 2331

[ Yes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [ No VCSEngineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 6
Oil Tank Capacity (bbl): 300
# of Water Tanks: 0
Water Tank Capacity (bbl): 0
VOC Line Size (in): 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 3
Qil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 65 65
Dump Valve Size & Trim Size (in) | 2" & 1/2"| 2" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)
VRT Installed? [ Yes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model COMM 200 48" COMM 200 48"
Man. Capacity (MSCFD) 157 157
Noble SLR Percent Difference
Calculated PPIVF (scth) 8,961 8,963 0%
Calculated Burner Capacity (scth) 8,157 13,083
Headspace Surge Capacity (scfh) 4,675 2,766
Total VCS Capacity (scfh) 12,832 15,849
V/CS Capacity minus PPIVF (scfh) 3,871 6,887

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [J No
applied.

Yes [ No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [J No  This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:
Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Justin Frahm/Tom Kussard

5/8/2016 & 11/8/2016 & 3/31/2017

Angela M. Oberlander

5/16/2016 & 11/21/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BERNHARDT VETTER T4N-R67W-S1 L01
Consent Decree Tank System Number: 2331
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.69 0.69
72 -0.86 -0.86
23 0.98 0.98
Z 0.81 0.81
Gas/Qil Ratio (scf/bbl) 104.5 104.5
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.78 0.78
Valve Coefficent (gpm/psi) (C,) 7.20 7.20
Critical Pressure (psia)” 535 535
Vapor Pressure (psia)® 78 78
Critical pressure ratio (F;) ° 0.85 0.85
Choked Flow?® Yes Yes
Peak Flow (bopd)™ 794 794
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 82.9 82.9
Working Flow (Mscfd)h’i 8 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 34 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 6,907 6,907
Oil Tank Working Rate 629 627
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 1,426 1,426
Total 8,963 8,960
Page 3 S LR\‘“



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  BERNHARDT VETTER T4N-R67W-S1 LO1
Consent Decree Tank System Number: 2331

Audit Notes

- Field datasheets (FINAL PACKET p. 12) do not list combustor details beyond a drawing that indicates there
were two combustors connected to the tank VOC line at that time. A job sheet (FINAL PACKET p. 25) indicates
two COMM burners were added to the tank VOC line. The engineering evaluation indicates there are three
burners connected to the tank VOC line. Review of the IR camera video would indicate there are only two
burners on the tank VOC line and one on the HLP separators.

Facility emissions are greater than 50 tpy VOC, and as such an IR Camera Inspection is required.

UPDATE: Noble confirmed accuracy of existing Engineering Evaluation. Per Appendix B of Draft Report, Noble
considers a burner capacity of 8,209 scfh, whereas SLR considered a burner capacity of 13,083 scfh.

Page 4 S LR*‘



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: Booth T5N-R67W-S25 L0O3

Consent Decree Tank System Number:

45

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
BOOTH T5N-R67w-525 LO3_FINAL PACKET pdf 7/9/2015 Field Data Sheets
Vapor Control System Engineering Evaluation Documents:
File Name File Ext. |File Date |Document Description
BOOTH T5N-R67w-525 103_SIGNED EVAL pdf 7/16/2015
STEM Engineering Evaluation_revl BOOTH T5N-
R67W-S25 L0O3 xlsm 7/28/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
BOOTH T5SN-R67w-525 LO3_FINAL PACKET pdf 7/9/2015
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BOOTH T5N-R67w-525 L03 WALKDOWN pdf 7/7/2015
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BOOTH T5SN-R67w-525 L03_0045_NORMAL mp4 7/7/2015
BOOTH TSN-R67w-525 LO3_0046_DUMP mp4 7/7/2015
BOOTH T5N-R67w-525 L03_0047_POST mp4 7/7/2015
BOOTH T5N-R67w-525 LO3 IR VERIFICATION pdf 7/7/2015
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BOOTH T5N-R67w-525 LO3_FINAL PACKET pdf 7/9/2015
Page 1 SLR*



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: Booth T5N-R67W-S25 L0O3
Consent Decree Tank System Number: 45
Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [ No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 4
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3"
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? O Yes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model Cimarron 48 HV
Man. Capacity (MSCFD) 109.272
Noble SLR Percent Difference
Calculated PPIVF (scth) 4,984 4,985 0%
Calculated Burner Capacity (scfh) 3,740 4,553
Headspace Surge Capacity (scfh) 5,513 5,513
Total VCS Capacity (scth) 9,253 10,066
VCS Capacity minus PPIVF (scfh) 4,269 5,081

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [] No
applied.

ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

O VYes No  This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:
Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Tom Kussard

3/11/2016 & 11/8/2016 & 4/3/2017

James Van Horne / Angela M. Oberlander

3/17/2016 & 11/21/2016
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SLR¥



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: Booth T5N-R67W-525 LO3

Consent Decree Tank System Number: 45
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 792
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 89.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 23 0
Flow Rate (scfh
Flow Rate Summary SR lglobli
Oil Tank Flash Rate 3,720 3,720
Oil Tank Working Rate 314 313
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 951 951
Total 4,985 4,984
Page 3 SLR¥



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  Booth T5N-R67W-S25 L03
Consent Decree Tank System Number: 45

Audit Notes

-Final Walkdown did not indicate if all items on the work request were completed. Completion of critical items
related to this audit were confirmed using Job Sheets and Emails in the FINAL PACKET.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

Booth USX T7N R65W S35 LO1

Consent Decree Tank System Number:

1936

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
BOOTH USX T7N-R65W-535 LOL_FINAL PACKET  |pdf 7/6/2015 Field Data Sheets
Vapor Control System Engineering Evaluation Documents:
File Name File Ext. |File Date |Document Description
BOOTH USX T7N-R65W-535 L01_SIGNEDEVAL  |pdf 6/26/2015
STEM Engineering Evaluation_revl BOOTH USX T7N-
R65W-S35 LO1.xIsm xlsm 9/23/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
BOOTH USX T7N-R65W-535 LOL_FINAL PACKET  |pdf 7/6/2015
BOOTH USX T7N-R65W-535 LO1 WORK REQUEST  [pdf 5/14/2015
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BOOTH USX T7N-R65W-535 L01_WALKDOWN  |pdf 6/3/2015
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BOOTH USX T7N-R65W-535-L01_0213 NORMAL |mp4 6/3/2015
BOOTH USX T7N-R65W-535-L01_0216 DUMP  [mp4 6/3/2015
BOOTH USX T7N-R65W-535-L01_0217_POST mp4 6/3/2015
BOOTH USX T7N-R65W-535 LOL_IR VERIFICATION  |pdf 6/3/2015
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BOOTH USX T7N-R65W-535 L01_SIGNEDEVAL  |pdf 6/26/2015
SLR¥



LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
Booth USX T7N R65W S35 LO1

1936

[ Yes

[#] No

Site Equipment/Emission Source Inventory Consistent Throughout Documentation?

Yes

[J No

VCS Engineering Evaluation includes applicable emissions sources?

VCS Engineering Evaluation verified inputs:

# of Qil Tanks: 5
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3"
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 80
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)
VRT Installed? [0 VYes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model TEC 4-CS (48" Tornado|TEC 4-CS (48" Tornado
Man. Capacity (MSCFD) 110.4 110.4
Noble SLR Percent Difference
Calculated PPIVF (scfh) 13,461 6,154 54%
Calculated Burner Capacity (scfh 6,639 9,200
Headspace Surge Capacity (scfh) 24,992 24,992
Total VCS Capacity (scfh) 31,631 34,192
VCS Capacity minus PPIVF (scfh) 18,170 28,038

Yes [ No i
applied.

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [ No

correctly applied.

Based on the Tank System Document Review, the Engineering Design Standard has been

Yes [ No

Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

[ Yes

[#] No

This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Tom Kussard

4/20/2016 & 11/8/2016 & 1/30/2017 & 4/3/2017

James Van Horne / Angela M. Oberlander

4/22/2016 & 11/21/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: Booth USX T7N R65W S35 L01
Consent Decree Tank System Number: 1936
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.92
72 -0.86
23 0.98
Z 1.03
Gas/Qil Ratio (scf/bbl) 130.1
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)” 548
Vapor Pressure (psia)® 93
Critical pressure ratio (F;) ° 0.84
Choked Flow?* Yes
Peak Flow (bopd)™ 854
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 111.1
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 29 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 4,628 11,321
Oil Tank Working Rate 338 952
Water Tank Flash Rate 0
Water Tank Working Rate 0
Tank Breathing Rate 1,189 1,189
Total 6,154 13,462
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  Booth USX T7N R65W S35 LO1
Consent Decree Tank System Number: 1936

Audit Notes

-Avg. Time per cycle given in the final packet PDF is difficult to discern. Assumed it was 31 minutes.

-Trim on dump valve in SIGNED EVAL is 1", but a 1/2" trim is specified on the work order. The confirmed valve
size on the LP separator is 1" with a 1/2" trim based on the FINAL PACKET and, WORK REQUEST and
WALKDOWN and was used in this evaluation. Noble's use of a larger valve trim results in a higher PPIVFR.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

BORESEN DETIENNE T5SN-R67W-S12 LO1

Consent Decree Tank System Number:

2264

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
BORESEN DETIENNE T5N-R67W-512 LO1_SIGNED EVAL{pdf 5/22/2015 Engineering Evaluation
BORESEN DETIENNE T5N-R67W-512 LO1_FINAL PACKET|pdf No Date Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
BORESEN DETIENNE T5N-R67W-$12 LO1 WORK
REQUEST pdf 5/11/2015 Work Request
STEM Engineering Evaluation_Borsene Detienne  [xlsm 5/21/2015 Tank VOC Analysis
STEM Engineering Evaluation_revl_BORESEN
DETIENNE T5N-R67W-S12 LO1 xIsm 7/28/2016 Revised Tank VOC Analysis
Execution of Madification Documents:
File Name File Ext. |File Date |Document Description
BORESEN DETIENNE T5N-R67W-$12 LO1 WORK
REQUEST pdf 5/11/2015 Work Request
Noble 3rd Party Audi Wave 12 Update Info
Request_20170117 pdf 1/17/2017 Information Request Response
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BORESEN DETIENNE T5N-R67W-512 L01 WALKDOWN |pdf 4/24/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BORESEN DETIENNE T5N-R67W-512
LO1_signedverification pdf 5/11/2015 IR Camera Verification Sheet
BORESEN DETIENNE T5N-R67W-512
L01_2222 normal mp4 5/11/2015 IR Camera Video
BORESEN DETIENNE T5N-R67W-512 L01_2223_dump |mp4 5/11/2015 IR Camera Video
BORESEN DETIENNE T5N-R67W-512 L01_2224 _post [mp4 5/11/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BORESEN DETIENNE T5N-R67W-512 LO1_SIGNED EVAL|pdf 5/22/2015 Engineering Evaluation
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BORESEN DETIENNE T5N-R67W-S12 LO1

Consent Decree Tank System Nu

mber: 2264

[J VYes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?

Yes [J No VCSEngineering Evaluation includes applicable emissions sources?

VCS Engineering Evaluation verified inputs:

# of Oil Tanks: 2
Oil Tank Capacity (bbl): 315
# of Water Tanks: 0
Water Tank Capacity (obl): 0
VOC Line Size (in): 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
Oil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 2" & 1/2"

Water

Vessel 1 | Vessel 2

Vessel 3 | Vessel 4

Vessel 5 | Vessel 6

Vessel 7 | Vessel 8

Max Operating Pressure (psig)

Dump Valve Size & Trim Size (in)

VRT Installed? O Yes No
VRT Shut in Pressure (psig) |:|
Unit1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model TEC 4-CS (48" Tornado|  Cimarron 48 HV
Man. Capacity (MSCFD) 110.4 109.272
Noble SLR Percent Difference
Calculated PPIVF (scfh) 4,688 4,712 1%
Calculated Burner Capacity (scth 6,956 9,153
Headspace Surge Capacity (scfh) 1,186 1,381
Total VCS Capacity (scfh) 8,142 10,534
VCS Capacity minus PPIVF (scth) 3,454 5,822

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [J No i
applied.

ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

@ ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately

designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [] No This Tank System is selected for IR Camera Inspection.

Audit Document Review Perform
Audit Document Review Date:
Audit Document Review Verified

ed by:

by:

Audit Document Verification Date:

Justin Frahm/Tom Kussard

4/11/2015 & 11/8/2016 & 4/3/2017

Angela M. Oberlander

4/12/2016 & 11/21/2016
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Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BORESEN DETIENNE T5N-R67W-S12 L01
Consent Decree Tank System Number: 2264
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.78
Valve Coefficent (gpm/psi) (C,) 7.20
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 827
Qil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 93.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (FF)d
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)
Breathing Rates™ Oil Tanks |Water Tanks
scfh air/tank 315 0
scfh vapor/tank' 250 0
Mscfd 12 0
Flow Rate (scfh)
Flow Rate Summary SR Noble
Oil Tank Flash Rate 3,885 3,885
Oil Tank Working Rate 328 327
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 499 475
Total 4,712 4,688
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  BORESEN DETIENNE T5N-R67W-S12 LO1
Consent Decree Tank System Number: 2264

Audit Notes

- BORESEN DETIENNE T5N-R67W-S12 LO1_SIGNED EVAL.pdf indicates oil tank sizes are 300 bbl. BORESEN
DETIENNE T5N-R67W-S12 L01_FINAL PACKET.pdf field observation notes indicate oil tank sizes are 315 bbl. The
headspace surge capacity did not change as a result of the difference in tank size.

- BORESEN DETIENNE T5N-R67W-S12 LO1_SIGNED EVAL.pdf indicates uses a Leed 48" Gen 1 # 7 and Cimarron
48HV tank burners. BORESEN DETIENNE T5N-R67W-S12 LO1 FINAL PACKET.pdf job sheet indicate a Cimarron
48HV and 48" Tornado unit are installed. A 48" Tornado was used in the audit evaluation. A 48" Tornado has a
smaller capacity than a Leed 48" Gen 1 # 7 tank burner.

- BORESEN DETIENNE T5N-R67W-S12 LO1 2223 dump.mp4 may possibly have emissions from the tank stand
pipe. Footage 0:00:15 to 0:00:22 and 0:01:02 to end of video.

Facility emissions are greater than 50 tpy VOC, and as such an IR Camera Inspection is required.

- Revised evaluation uses a maximum LP separator opreating pressure of 70 psig compared to the original
evaluation that used 80 psig. 80 psig was confirmed as the operating pressure via the work request and
walkdown. Noble provided confirmation that the operating pressure was actually 70 psig in a response to an
infomation request on 1/17/2017.

UPDATE: Noble agrees that Engineering Evaluation was incorrect due to data entry error (315 bbl tanks
misrepresented as 300 bbl in evaluation). An updated Engineering Evaluation was generated and a revised COCR
submitted with Noble’s Semi-Annual Report (6th) (January 29, 2018).

UPDATE: After reviewing SLR’s Draft Report, Noble contacted Tornado to confirm that its burners can handle
capacities beyond the published specification or 10 0z/in2. Tornado confirmed that the published burner curve
can be hydraulically extrapolated beyond 10 0z/in2. Moreover, Tornado noted the stated capacity is based on
heat release (86.4 MSCFD at 2,300 BTU/scf). Noble’s typical flash gas is lighter in composition (1,800 BTU/scf)
such that the Tornado burner would be capable of handling up to 110.4 MSCFD at the published heat release
limit. The Tornado specification sheet notes the maximum flow is dependent on heating value of the gas,
consistent with Noble’s conversation.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

BOULTER JOHNSON ERICKSON HBR T4N-R64W-S10 LO1

Consent Decree Tank System Number:

249

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

BOULTER JOHNSON ERICKSON HBR T4N-R64W-S10
LO1_FINAL PACKET

pdf

7/6/2015

Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
L01_SIGNED EVAL pdf 6/29/2015 Engineering Evaluation
STEM Engineering Eval_revl_BOULTER JOHNSON
ERICKSON HBR T4N-R64W-510 L01 xlsm 7/28/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
LO1 WORK REQUEST pdf 5/20/2015 Work Request
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
LO1_FINAL PACKET pdf 7/6/2015 Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
L01 WALKDOWN pdf 6/18/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
L01_0274_NORMAL .mp4 6/18/2015 IR Camera Video
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
L01_0274_NORMAL .mp4 6/18/2015 IR Camera Video
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
L01_0275_POST .mp4 6/18/2015 IR Camera Video
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
LO1_IR VERIFICATION pdf 6/18/2015 IR Camera Verification Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BOULTER JOHNSON ERICKSON HBR T4N-R64W-510
LO1_SIGNED EVAL pdf 6/29/2015 Engineering Evaluation
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BOULTER JOHNSON ERICKSON HBR T4N-R64W-S10 LO1
Consent Decree Tank System Number: 249

ves [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCSEngineering Evaluation includes applicable emissions sources?

VCS Engineering Evaluation verified inputs:
# of Oil Tanks: 4
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 4"
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
Qil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? [ Yes No
VRT Shut in Pressure (psig) :I
Unit 1 Unit 2 Unit 3 Unit4
Tank Burner/ECD Model LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140
Noble SLR Percent Difference
Calculated PPIVF (scth) 4,984 4,985 0%
Calculated Burner Capacity (scfh 2,946 5,833
Headspace Surge Capacity (scfh) 6,799 6,847
Total VCS Capacity (scfh) 9,745 12,680
VCS Capacity minus PPIVF (scth) 4,761 7,696
ves [J No Based on the Tank System Document Review, the Modeling Guidance has been correctly

applied.

Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
[ Yes No  This Tank System is selected for IR Camera Inspection.

Yes [ No

Yes [ No

Audit Document Review Performed by: Tom Kussard

Audit Document Review Date: 3/14/2016 & 11/8/2016 & 4/3/2017
Audit Document Review Verified by: James Van Horne / Angela M. Oberlander
Audit Document Verification Date: 3/18/2016 & 11/21/2016
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Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
LOD ID: BOULTER JOHNSON ERICKSON HBR T4N-R64W-S10 L01

Consent Decree Tank System Number: 249
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?* Yes
Peak Flow (bopd)™ 792
Qil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 89.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 23 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 3,720 3,720
Oil Tank Working Rate 314 LY
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 951 951
Total 4,985 4,984
Page 3 S LR\‘“



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
LODID:  BOULTER JOHNSON ERICKSON HBR T4N-R64W-510 LO1

Consent Decree Tank System Number: 249

Audit Notes

-Average daily production is on pg 17 of the final packet was difficult to discern. Assumed to be 13 bopd.

-Average time per cycle is on pg 17 of the final packet was difficult to discern. Assumed to be 8.1 mins
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

BROWN BICKLNG T6N-R65W-S3 LO1

Consent Decree Tank System Number:

74

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
BROWN BICKLING T6S-R65W-53 LO1_FINAL PACKET |pdf 4/28/2015 Field Data Sheets
Vapor Control System Engineering Evaluation Documents:
File Name File Ext. |File Date |Document Description
BROWN BICKLING T6S-R65W-53 LO1_SIGNED EVAL |pdf 5/21/2015 Engineering Evaluation
STEM Engineering Evaluation_Bickling Brown xIsm 4/28/2015 Tank VOC Analysis
STEM Engineering Evaluation_revl_BROWN BICKLING
T6N-R65W-S3 LO1 xIsm 7/28/2016 Revised Tank VOC Analysis
Execution of Madification Documents:
File Name File Ext. |File Date |Document Description
BROWN BICKLING T6S-R65W-53 LO1 WORK REQUEST |pdf 5/11/2015 Work Request
BROWN BICKLING T6S-R65W-53 LO1_FINAL PACKET |pdf 4/28/2015 Work Request
Noble 3rd Party Audi Wave 12 Update Info
Request_20170117 pdf 1/17/2017 Information Request Response
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BROWN BICKLING T6S-R65W-53 LO1 WALKDOWN  [pdf 4/28/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BROWN BICKLING T6S-R65W-53
LO1_SIGNEDVERFICATION pdf 5/5/2015 IR Camera Verification Sheet
BROWN BICKLING T6S-R65W-53 LO1_2248 NORMAL |mp4 5/5/2015 IR Camera Video
BROWN BICKLING T6S-R65W-53 LO1_2249 DUMP [mp4 5/5/2015 IR Camera Video
BROWN BICKLING T6S-R65W-53 L01_2251_POST  [mp4 5/5/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BROWN BICKLING T6S-R65W-53 LO1_SIGNED EVAL |pdf 5/21/2015 Engineering Evaluation
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LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

BROWN BICKLNG T6N-R65W-S3 LO1

4

Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCSEngineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Oil Tanks: 5
Oil Tank Capacity (bbl): 300
# of Water Tanks: 0
Water Tank Capacity (obl): 0
VOC Line Size (in): 3
#VOC Lines to KO: 2
#VOC Lines to Burner: 2
Oil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) 2" &1"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)
VRT Installed? O Yes No
VRT Shut in Pressure (psig) |:|
Unit1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7 LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 13,461 13,464 0%
Calculated Burner Capacity (scth 5,834 11,667
Headspace Surge Capacity (scfh) 26,801 26,801
Total VCS Capacity (scfh) 32,635 38,468
VCS Capacity minus PPIVF (scfh) 19,174 25,004

Yes [] No i
applied.

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [ No

correctly applied.

Based on the Tank System Document Review, the Engineering Design Standard has been

Yes [J No

Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes

] No

This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Tom Kussard

4/20/2016 & 11/8/2016 & 4/3/2017

Angela M. Oberlander

4/21/2016 & 11/21/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BROWN BICKLNG T6N-R65W-S3 LO1

Consent Decree Tank System Number: 74
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.77
Valve Coefficent (gpm/psi) (C,) 21.25
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 2409
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 271.7
Working Flow (Mscfd)h’i 23
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 29 0
Flow Rate (scfh
Flow Rate Summary SR lglobli
Oil Tank Flash Rate 11,321 11,321
Oil Tank Working Rate 955 952
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 1,189 1,189
Total 13,464| 13,462
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  BROWN BICKLNG T6N-R65W-S3 LO1
Consent Decree Tank System Number: 74

Audit Notes

Per BROWN BICKLING T6S-R65W-S3 LO1_FINAL PACKET.pdf, VRT is installed onsite but is not operational.

The IR Camera videos pan through all five (5) tanks in an average of 20 seconds. Videos do not contain
significant amounts of recordings to evaluate whether there are potential leaks from the tank thief hatches,
valves, etc.

Facility emissions are greater than 50 tpy VOC, and as such an IR Camera Inspection is required.

"Max Operating Pressure" was originally 85psi in the original STEM Engineering Evaluation_Bickling Brown.xlsm
and was changed to 70 psi in the modified STEM Engineering Evaluation_revl BROWN BICKLING T6N-R65W-S3
LO1.xIsm file. Noble provided documentation that the pressure in the field was initially set at at a maximum 70
psi. Therefore SLR used 70 psi in their calculations.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

BUTTERBALL DECHANT TURK BLUE T3N-R64W-S19 LO1

Consent Decree Tank System Number:

402

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
BUTTERBALL DECHANT TURK BLUE T3N-R64W-S19
L01_SIGNED EVAL pdf 5/22/2015 Engineering Evaluation
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
LO1_FINAL PACKET pdf No Date Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
LO1_FINAL PACKET pdf No Date Work Request
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
L01 REWORK PACKET pdf 6/23/2015 Rework Request
STEM Engineering Evaluation_Butterball Dechant Turk|
Blue xIsm 4/28/2015 Tank VOC Analysis
Execution of Madification Documents:
File Name File Ext. |File Date |Document Description
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
L01 WALKDOWN pdf 4/30/2015 Walkdown Checklist
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
LO1 REWORK PACKET pdf 6/23/2015 Rework Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
L01 WALKDOWN pdf 4/30/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
LO1 IR VERIFICATION pdf 5/18/2015 IR Camera Verification Sheet
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
L01_0711_normal mp4 5/18/2015 IR Camera Video
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
L01_0712_dumpl, 2,3,4,5 mp4 5/18/2015 IR Camera Video
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
L01_0717_post mp4 5/18/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BUTTERBALL DECHANT TURK BLUE T3N-R64W-519
L01_SIGNED EVAL pdf 5/22/2015 Engineering Evaluation
Page 1 SLR*¥



LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

BUTTERBALL DECHANT TURK BLUE T3N-R64W-519 LO1

402

O vYes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 6
Oil Tank Capacity (bbl): 300
# of Water Tanks: 0
Water Tank Capacity (bbl): 0
VOC Line Size (in): 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 2
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) 2" & 1"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)
VRT Installed? [0 VYes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model Cimarron 48 HV Cimarron 48 HV
Man. Capacity (MSCFD) 109.272 109.272
Noble SLR Percent Difference
Calculated PPIVF (scfh) 13,699 13,702 0%
Calculated Burner Capacity (scfh 6,285 9,106
Headspace Surge Capacity (scfh) 28,955 28,955
Total VCS Capacity (scfh) 35,240 38,061
VCS Capacity minus PPIVF (scfh) 21,541 24,359

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [] No
applied.

Yes [J No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

ves [J No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [ No This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Justin Frahm/Tom Kussard

5/8/2016 & 11/8/2016 & 4/5/2017

Angela M. Oberlander

5/16/2016 & 11/21/2016
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Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
LOD ID: BUTTERBALL DECHANT TURK BLUE T3N-R64W-S19 L01

Consent Decree Tank System Number: 402
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy) 0.77
Valve Coefficent (gpm/psi) (C,) 21.25
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 2409
Qil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 271.7
Working Flow (Mscfd)h’i 23
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 34 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 11,321 11,321
Oil Tank Working Rate 955 952
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 1,426 1,426
Total 13,702 13,699
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  BUTTERBALL DECHANT TURK BLUE T3N-R64W-S19 LO1

Consent Decree Tank System Number: 402

Audit Notes

- Initial work request (FINAL PACKET p. 5) Indicates that a 3/4" dump valve trim was originally intended,
however documentation indicates that a 1" trim remained in place. Final Signed Evaluation used a 1" dump
valve trim (SIGNED EVAL).

- Walkdown checklist (FINAL PACKET p. 3) indicates that there are five thief hatches and PRV's each, while
remaining provided documentation indicates that there are six production storage tanks. Based on other
documentation SLR used 6 tanks in calculations.

- IR Verification videographer indicates observed visible emissions from thief hatch during dump events (IR
VERIFICATION). FLIR video footage of dump event captures indicated emissions (DUMPL, 2, 3, 4, 5)

-Tank Battery is greater than 50 tpy VOC and as such will have an IR Camera Inspection.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

BUTTERBALL THOMPSON LDS T3N-R64W-S1 LO1

Consent Decree Tank System Number:

385

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

BUTTERBALL THOMPSON LDS T3N-R64W-S1
L01_FINAL PACKET

pdf

7/6/2015

Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
BUTTERBALL THOMPSON LDS T3N-R64W-51
L01_SIGNED EVAL pdf 6/26/2015 Engineering Evaluation
BUTTERBALL THOMPSON LDS T3N-R64W-S1
LO1_FINAL PACKET pdf 7/6/2015 Tank VOC Analysis
STEM Engineering Evaluation_revl BUTTERBALL
THOMPSN LDS T3N-R64W-51 L01 xlsm 9/27/2016 Revised Tank VOC Analysis
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
BUTTERBALL THOMPSON LDS T3N-R64W-51 LO1
WORK REQUEST pdf 5/19/2015 Work Request
BUTTERBALL THOMPSON LDS T3N-R64W-51
LO1_FINAL PACKET pdf 7/6/2015 Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
BUTTERBALL THOMPSON LDS T3N-R64W-51 LO1
WALKDOWN pdf 6/17/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
BUTTERBALL THOMPSON LDS T3N-R64W-51
L01_0259_NORMAL mp4 6/17/2015 IR Camera Video
BUTTERBALL THOMPSON LDS T3N-R64W-51
L01_0260_NORMAL mp4 6/17/2015 IR Camera Video
BUTTERBALL THOMPSON LDS T3N-R64W-S1
L01_0261_POST mp4 6/17/2015 IR Camera Video
BUTTERBALL THOMPSON LDS T3N-R64W-51 LO1_IR
VERIFICATION pdf 6/17/2015 IR Camera Verification Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
BUTTERBALL THOMPSON LDS T3N-R64W-51
LO1_SIGNED EVAL pdf 6/26/2015 Engineering Evaluation
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BUTTERBALL THOMPSON LDS T3N-R64W-S1 L01
Consent Decree Tank System Number: 385
Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 5
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3"
#VOC Lines to KO: 2
#VOC Lines to Burner: 2
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? [ ves No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 5,222 5,222 0%
Calculated Burner Capacity (scfh 2,980 5,833
Headspace Surge Capacity (scfh) 7,632 7,632
Total VCS Capacity (scfh) 10,612 13,465
VCS Capacity minus PPIVF (scfh) 5,390 8,243
Yes [] No Basgd on the Tank System Document Review, the Modeling Guidance has been correctly
applied.
Yes [ No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
[ Yes No  This Tank System is selected for IR Camera Inspection.
Audit Document Review Performed by: Tom Kussard

Audit Document Review Date:
Audit Document Review Verified by:
Audit Document Verification Date:

3/11/2016 & 11/8/2016 & 4/5/2017
James Van Horne / Angela M. Oberlander
3/18/2016 & 11/21/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: BUTTERBALL THOMPSON LDS T3N-R64W-S1 L01
Consent Decree Tank System Number: 385
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?* Yes
Peak Flow (bopd)™ 792
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 89.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 29 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 3,720 3,720
Oil Tank Working Rate 314 LY
Water Tank Flash Rate 0
Water Tank Working Rate 0
Tank Breathing Rate 1,189 1,189
Total 5,222 5,222
Page 3 S LR\‘“



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  BUTTERBALL THOMPSON LDS T3N-R64W-S1 LO1
Consent Decree Tank System Number: 385

Audit Notes

-The average daily production given on pg 14 of the final packet is difficult to discern. Assumed to be 16 bopd.

"VOC Design Tank Pressure" was originally 10 0z/in2 in the original BUTTERBALL THOMPSON-LDS T3N-R64W-
S1 - STEM Engineering Evaluation Check.xlsm and was changed to 11 0z/in”*2 in the modified STEM Engineering
Evaluation_revl BUTTERBALL THOMPSN LDS T3N-R64W-S1 LO1.xIsm file.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

CANNON T3N-R65W-S35 LO1

Consent Decree Tank System Number:

415

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
CANNON T3N-R65W-$35 LO1_FINAL PACKET pdf 7/6/2015 Final Facility Packet
Vapor Control System Engineering Evaluation Documents:
File Name File Ext. |File Date |Document Description
CANNON T3N-R65W-535 LO1_SIGNED EVAL pdf 6/29/2015 Signed Engineering Evaluation
STEM Engineering Evaluation_CANNON T3N-R65W-
S35L01 xIsm 6/29/2015 STEM Engineering Evaluation Spreadsheet
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
CANNON T3N-R65W-$35 LO1_FINAL PACKET pdf 7/6/2015 Final Facility Packet
CANNON T3N-R65W-535 LO1 WORK REQUEST  [paf 5/18/2015 Work Request Form
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
CANNON T3N-R65W-535 L01 WALKDOWN pdf 6/16/2015 Final Facility Walkdown Form
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
CANNON T3N-R65W-S35 L01_0268 NORMAL mp4 6/18/2015 Video of IR inspection during normal operations
CANNON T3N-R65W-S35 L01_0269_DUMP mp4 6/18/2015 Video of IR inspection during dump event
CANNON T3N-R65W-S35 L01_0270_POST mp4 6/18/2015 Video of IR inspection post dump event
CANNON T3N-R65W-535 LO1 IR VERIFICATION  |pdf 6/18/2015 IR Inspection Form
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
CANNON T3N-R65W-535 LO1_SIGNED EVAL pdf 6/29/2015 Signed Engineering Evaluation
Page 1 SLR*




LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

CANNON T3N-R65W-535 LO1

415

O vYes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 6
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3"
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) 2" & 1"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)
VRT Installed? [0 VYes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7 LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 11,945 13,702 15%
Calculated Burner Capacity (scfh 5,197 11,667
Headspace Surge Capacity (scfh) 33,303 33,303
Total VCS Capacity (scfh) 38,500 44,970
VCS Capacity minus PPIVF (scfh) 26,555 31,268

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [J No 1
applied.
ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
o ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
- - designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
Yes [J No This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Tom Kussard

4/20/2016 & 4/5/2017

James Van Horne

4/22/2016 & 5/25/2017
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CANNON T3N-R65W-S35 L01
Consent Decree Tank System Number: 415

Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C; 0.77
Valve Coefficent (gpm/psi) (C,) 21.25
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 2409
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 271.7
Working Flow (Mscfd)h’i 23
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 34 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 11,321 11,321
Oil Tank Working Rate 955 952
Water Tank Flash Rate 0
Water Tank Working Rate 0
Tank Breathing Rate 1,426 1,426
Total 13,702 13,699

SLR¥



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  CANNON T3N-R65W-S35 LO1

Consent Decree Tank System Number: 415

Audit Notes

-Work request pdf (under the tanks section) states there are 5 production tanks on location. All other
documentation shows 6 production tanks on location.

-Within the first 5 seconds of the video CANNON T3N-R65W-S35 L01_ 0269 DUMP.mp4 there appears to be
vapors visible across the bottom of the video. Source of the vapor is unknown.

-Site was selected for IR inspection due to visible emissions in IR camera video duirng dump event.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

CARLSON T5N-R65W-54 L01

Consent Decree Tank System Number:

1437

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

CARLSON T5N-R65W-54 LO1_FINAL PACKET

pdf

1/7/2016

Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date [Document Description
CARLSON T5N-R65W-S4 L01_SIGNED EVAL pdf 1/7/2016 Engineering Evaluation
CARLSON T5N-R65W-54 LO1_STEM Engineering
Evaluation xlsm 1/6/2016 Tank VOC Analysis
CARLSON T5N-R65W-54 LO1 - Tank System Audit
Checklist xlsm 5/16/2017 Revised Tank VOC Analysis
CARLSON T5N-R65W-S4 L01_SIGNED EVAL (1) pdf 5/17/2017 Revised Engineering Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date [Document Description
CARLSON T5N-R65W-54 LO1_WORK REQUEST  |pdf 10/14/2015 Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date [Document Description
CARLSON T5N-R65W-54 LO1_WALKDOWN pdf 1/6/2016 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext.  |File Date [Document Description
CARLSON T5N-R65W-54 L01_0088_NORMAL  |mp4 1/6/2016 IR Camera Video
CARLSON T5N-R65W-54 L01_0089_DUMP mp4 1/6/2016 IR Camera Video
CARLSON T5N-R65W-54 LO1_0090_POST mp4 1/6/2016 IR Camera Video
CARLSON T5N-R65W-54 LO1_IR VERIFICATION  [pdf 1/6/2016 IR Camera Verification Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date [Document Description
CARLSON T5N-R65W-S4 L01_SIGNED EVAL pdf 1/7/2016 Engineering Evaluation
Page 1 SLR¥




Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CARLSON T5N-R65W-S4 L01
Consent Decree Tank System Number: 1437
Yes [ No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCSEngineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Oil Tanks: 1
Oil Tank Capacity (bbl): 300
# of Water Tanks: 0
Water Tank Capacity (obl): 0
VOC Line Size (in): 4
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
Oil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 60
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? [ ves No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model TEC 4-CS (48" Tornado
Man. Capacity (MSCFD) 110.4
Noble SLR Percent Difference
Calculated PPIVF (scfh) 3,587 3,445 4%
Calculated Burner Capacity (scth 3,768 4,600
Headspace Surge Capacity (scfh) 646 535
Total VCS Capacity (scfh) 4,414 5,135
VCS Capacity minus PPIVF (scth) 827 1,690
ves [J No Base_d on the Tank System Document Review, the Modeling Guidance has been correctly
applied.
ves [ No Based on the '_I'ank System Document Review, the Engineering Design Standard has been
correctly applied.
Yes [0 No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
O Yes No  This Tank System is selected for IR Camera Inspection.
Audit Document Review Performed by: Tom Kussard
Audit Document Review Date: 12/1/2016

Audit Document Review Verified by:

Angela M. Oberlander & James Van Horne

Audit Document Verification Date: 12/5/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CARLSON T5N-R65W-S4 L01
Consent Decree Tank System Number: 1437
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.61
72 -0.86
Z3 0.98
Z 0.72
Gas/Oil Ratio (scf/bbl) 96.4
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)b 530
Vapor Pressure (psia)° 73
Critical pressure ratio (F) ¢ 0.86
Choked Flow?® Yes
Peak Flow (bopd)™ 727
Oil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 70.1
Working Flow (Mscfd)™ 7
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)j
Vapor Pressure (psia)®
Critical pressure ratio (FF)d
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)’
Breathing Rates™ il Tanks |Water Tanks
scfh air/tank 300 0
scfh vapor/tank' 238 0
Mscfd 6 0
Flow Rate (scfh
Flow Rate Summary SR lElobI()e
Oil Tank Flash Rate 2,919 3,049
Oil Tank Working Rate 288 300
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 238 238
Total 3,445 3,587
Page 3 SLR¥



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  CARLSON T5N-R65W-54 L01
Consent Decree Tank System Number: 1437

Audit Notes

-Noble used a 2" valve with a 1/2" trim in their final signed evaluation. The confirmed valve size is 1" based on
the information provided on the Field Datasheet(page 14 of the final packet). SLR still considers the modeling
guideline to be followed because the use of 2" valve overestimated PPIVFR.

UPDATE: After reviewing SLR’s Draft Report, Noble contacted Tornado to confirm that its burners can handle
capacities beyond the published specification or 10 0z/in2. Tornado confirmed that the published burner curve
can be hydraulically extrapolated beyond 10 0z/in2. Moreover, Tornado noted the stated capacity is based on
heat release (86.4 MSCFD at 2,300 BTU/scf). Noble’s typical flash gas is lighter in composition (1,800 BTU/scf)
such that the Tornado burner would be capable of handling up to 110.4 MSCFD at the published heat release
limit. The Tornado specification sheet notes the maximum flow is dependent on heating value of the gas,
consistent with Noble’s conversation.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

CARMIN USX TAN-R63W-S5 LO1

Consent Decree Tank System Number:

502

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

CARMEN USX T4N-R63W-S5 L01_FINAL PACKET

pdf

7/6/2015

Field Data Sheets

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
CARMEN USX T4N-R63W-S5 LO1_SIGNED EVAL  |pdf 6/26/2015 Engineering Evaluation
STEM Engineering Evaluation_CARMIN USX T4N-
R63W-S5 LO1 xIsm 4/28/2015 Tank VOC Analysis
STEM Engineering Evaluation_revl_CARMIN USX T4N-

R63W-S5 LO1.xIsm xlsm 9/29/2016 Revised Tank VOC Analysis
Evaluation_revl_CARMIN USX T4N-R63W-S5 LO1.xIsm|xIsm 1/17/2017 Revised Tank VOC Analysis 2
Execution of Madification Documents:

File Name File Ext. |File Date |Document Description
CARMEN USX T4N-R63W-S5 L01_WORK REQUEST  |pdf 5/14/2015 Work Request
CARMEN USX T4N-R63W-S5 L01_FINAL PACKET  |pdf 7/6/2015 Work Request
Noble 3rd Party Audit Wave 12 Update Info
Request_20170117 pdf 1/17/2017 Information Request Response
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
CARMEN USX T4N-R63W-S5 L01 WALKDOWN ~ |pdf 6/10/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
CARMEN USX T4N-R63W-S5 LO1 IR VERIFICATION  |pdf 6/10/2015 IR Camera Verification Sheet
CARMEN USX T4N-R63W-S5 L01_0246 NORMAL ~ |mp4 6/10/2015 IR Camera Video
CARMEN USX T4N-R63W-S5 L01_0247 DUMP  [mp4 6/10/2015 IR Camera Video
CARMEN USX T4N-R63W-S5 L01_0248 NORMAL ~ |mp4 6/10/2015 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
CARMEN USX T4N-R63W-S5 LO1_SIGNED EVAL  |pdf 6/26/2015 Engineering Evaluation
Page 1 SLR¥




LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

CARMIN USX TAN-R63W-S5 LO1

502

Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 3
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)
VRT Installed? [0 VYes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7 LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 4,746 4,747 0%
Calculated Burner Capacity (scfh 5,384 11,667
Headspace Surge Capacity (scfh) 3,372 3,372
Total VCS Capacity (scfh) 8,756 15,039
VCS Capacity minus PPIVF (scfh) 4,010 10,292

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [] No
applied.

Yes [ No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

[ Yes No  This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Tom Kussard

4/20/2016 & 11/8/2016 & 1/30/2017 & 4/5/2017

Angela M. Oberlander

4/28/2016 & 11/21/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CARMIN USX T4AN-R63W-S5 LO1

Consent Decree Tank System Number: 502
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?* Yes
Peak Flow (bopd)™ 792
Oil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 89.3
Working Flow (Mscfd)h’i 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 17 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 3,720 3,720
Oil Tank Working Rate 314 LY
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 713 713
Total 4,747 4,746
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LODID:  CARMIN USX T4N-R63W-S5 LO1
Consent Decree Tank System Number: 502

Audit Notes

Three (3) oil tanks were present in the original STEM Engineering Evaluation_ CARMIN USX T4N-R63W-S5
LO1.xIsm file and was changed to two (2) oil tanks in the modified STEM Engineering Evaluation_revl CARMIN
USX T4N-R63W-S5 LO1.xIsm file. The "max operating pressure™ was 80 psi in the original STEM Engineering
Evaluation_CARMIN USX T4N-R63W-S5 LO1.xlsm file and was changed to 70 psi in the modified STEM
Engineering Evaluation_revl CARMIN USX T4N-R63W-S5 L01.xIsm file. Noble provided documentation showing
there are three (3) oil tanks onsite, and the pressure was originally set at 70 psi therefore SLR used those values
in the calcs.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

CASEY BLUE GUTTERSEN USX T3N-R64W-S21 LO1

Consent Decree Tank System Number:

549

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

CASEY BLUE GUTTERSEN USX T3N-R64W-S21
LO1_FINAL PACKET

pdf

NOT DATED

Final Facility Packet

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
CASEY BLUE GUTTERSEN USX T3N-R64W-S21
LO1_SIGNED EVAL pdf 5/22/2015 Signed Engineering Design Evaluation
STEM Engineering Evaluation_Guttersen USX, Casey
Blue xlsm 4/28/2015 Engineering Design Evaluation Model
STEM Eng Eval_revl_CASEY BLUE GUTTERSEN USX
T3N-R64W-S21 LO1 xIsm 7/28/2016 Revised Engineering Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
0142 - Guttersen Casey Blue Work Request pdf NOT DATED Work Request
CASEY BLUE GUTTERSEN USX T3N-R64W-S21
L01_COMPLETED REWORK pdf 8/28/2015 Rework Request
Noble 3rd Party Audi Wave 12 Update Info
Request_20170117 pdf 1/17/2017 Information Request Response
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
CASEY BLUE GUTTERSEN USX T3N-R64W-521 LO1
WALKDOWN pdf 4/30/2015 Tank System Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
CASEY BLUE GUTTERSEN USX T3N-R64W-S21
L01_2313_normal mp4 5/8/2015 IR Inspection Video
CASEY BLUE GUTTERSEN USX T3N-R64W-S21
L01_2314_dump mp4 5/8/2015 IR Inspection Video
CASEY BLUE GUTTERSEN USX T3N-R64W-S21
L01_2315_post mp4 5/8/2015 IR Inspection Video
CASEY BLUE GUTTERSEN USX T3N-R64W-S21
L01_SIGNEDVERIFICATIONS pdf 5/8/2015| IR Camera Verification Documentation and Field Data Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
CASEY BLUE GUTTERSEN USX T3N-R64W-S21
LO1_SIGNED EVAL pdf 5/22/2015 Signed Engineering Design Evaluation
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LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
CASEY BLUE GUTTERSEN USX T3N-R64W-S21 LO1

549

Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 7
Oil Tank Capacity (bbl): 300
# of Water Tanks: 0
Water Tank Capacity (bbl): 0
VOC Line Size (in): 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 3
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70 70
Dump Valve Size & Trim Size (in) | 1" & 1/2"[ 1" & 1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)
VRT Installed? [0 VYes No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7 Cimarron 48 HV Cimarron 48 HV
Man. Capacity (MSCFD) 140 109.272 109.272
Noble SLR Percent Difference
Calculated PPIVF (scfh) 9,730 9,732 0%
Calculated Burner Capacity (scfh 7,318 14,939
Headspace Surge Capacity (scfh) 11,153 11,153
Total VCS Capacity (scfh) 18,471 26,092
VCS Capacity minus PPIVF (scfh) 8,741 16,361

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [J No 1
applied.

ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.

o ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately

designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [] No

This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Justin Frahm/Tom Kussard

5/8/2016 & 12/2/2016 & 1/30/2017 & 4/5/2017

James Van Horne / Angela M. Oberlander

5/9/2016 & 12/15/2016
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CASEY BLUE GUTTERSEN USX T3N-R64W-S21 L01
Consent Decree Tank System Number: 549
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77 0.77
72 -0.86 -0.86
23 0.98 0.98
Z 0.89 0.89
Gas/Qil Ratio (scf/bbl) 112.8 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;) 0.94 0.94
Valve Coefficent (gpm/psi) (C,) 5.72 5.72
Critical Pressure (psia)” 539 539
Vapor Pressure (psia)® 83 83
Critical pressure ratio (F;) ° 0.85 0.85
Choked Flow?* Yes Yes
Peak Flow (bopd)™ 792 792
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 89.3 89.3
Working Flow (Mscfd)h’i 8 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 40 0
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 7,440 7,440
Oil Tank Working Rate 627 626
Water Tank Flash Rate 0
Water Tank Working Rate 0
Tank Breathing Rate 1,664 1,664
Total 9,732 9,730
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  CASEY BLUE GUTTERSEN USX T3N-R64W-S21 L01
Consent Decree Tank System Number: 549

Audit Notes

-Rework request dated August 28, 2015 (FINAL PACKET p. 25) indicates that automatic and pneumatic PSHH
should be set to 70 psi. All other provided documentation including Signed Eval (FINAL PACKET p. 19) refers to
75 psi. No provided field documentation indicates that the operating pressure was changed to 70 psi so 75 psi
operating pressure was used in this evaluation.

-The facility has actual uncontrolled VOC emissions greater than 50 tpy. Therefore an IR inspection is required.
"Max Operating Pressure™ was 75 psi in the original STEM Engineering Evaluation_Guttersen USX, Casey
Blue.xIsm and was changed to 70 psi in the modified STEM Eng Eval_revl CASEY BLUE GUTTERSEN USX T3N-
R64W-S21 LO1.xIsm file. Noble provided documentation that the pressure in the field was initially set at at a
maximum 70 psi, therefore SLR use that value in the calcs.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

CASTOR T9N-R59W-S35 LO1

Consent Decree Tank System Number:

2069

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

CASTOR T9N-R59W-S35 101_FINAL PACKET

pdf

7/14/2015

Final Facility Packet

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
CASTOR T9N-R59W-S35 101_SIGNED EVAL pdf 7/15/2015 Signed Engineering Evaluation
STEM Engineering Evaluation_CASTOR T9N-R59W-S35
L01 xIsm 7/14/2015 Noble Engineering Design Model
STEM Engineering Evaluation_revl_CASTOR T9N-
R59W-S35 LO1 xlsm 10/10/2016 Revised Engineering Evaluation
Attachment B - STEM Engineering
Evaluation_revl_CASTOR T9N-R59W-S35 LO1.xIsm [xlsm 1/17/2016 Revised Engineering Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
CASTOR T9N-R59W-S35 101_FINAL PACKET pdf 7/14/2015 Final Facility Packet
CASTOR T9N-R59W-S35 101 WORK REQUEST pdf 5/18/2015 Work Request
Noble 3rd Party Audit Wave 12 Update Info
Request_20170117 pdf 1/17/2017 Noble Info Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
CASTOR T9N-R59W-S35 101 WALKDOWN pdf 7/9/2015 Walkdown Verification Sheet
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
CASTOR T9N-R59W-S35101_0056_NORMAL mp4 7/13/2015 IR Camera Video during Normal Operations
CASTOR T9N-R59W-S35 101_0057_DUMP mp4 7/13/2015 IR Camera Video during Dump Event
CASTOR T9N-R59W-S35101_0058_POST mp4 7/13/2015 IR Camera Video Following Dump Event
CASTOR T9N-R59W-S35 101 IR VERIFICATION pdf 7/13/2015 IR Camera Verification Documentation Field Data Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
CASTOR T9N-R59W-S35 101_SIGNED EVAL pdf 7/15/2015 Signed Engineering Evaluation
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CASTOR T9N-R59W-S35 LO1
Consent Decree Tank System Number: 2069
Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 5
Oil Tank Capacity: 300
# of Water Tanks: 1
Water Tank Capacity: 300
VOC Line Size: 3"
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
Qil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 55
Dump Valve Size & Trim Size (in) 2" & 1"
Water Vessel 1 | Vessel 2 | Vessel 3 [ Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 400
Dump Valve Size & Trim Size (in) | 2" & 3/4"
VRT Installed? [ ves No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit4
Tank Burner/ECD Model LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 12,760 12,762 0%
Calculated Burner Capacity (scfh 2,893 5,833
Headspace Surge Capacity (scfh) 25,417 25,417
Total VCS Capacity (scfh) 28,310 31,250
VCS Capacity minus PPIVF (scfh) 15,550 18,489
Yes [ No Basgd on the Tank System Document Review, the Modeling Guidance has been correctly
applied.
ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
o ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
- - designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
[J Yes No  This Tank System is selected for IR Camera Inspection.
Audit Document Review Performed by: Tom Kussard

Audit Document Review Date:
Audit Document Review Verified by:
Audit Document Verification Date:

4/20/2016 & 11/8/2016 & 4/5/2017
James Van Horne / Angela M. Oberlander
4/28/2016 & 11/21/2016
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Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
LOD ID: CASTOR T9N-R59W-S35 LO1

Consent Decree Tank System Number: 2069

Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
71 0.51
72 -0.86
Z3 0.98
YA 0.62
Gas/Qil Ratio (scf/bbl) 88.4
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C; 0.77
Valve Coefficent (gpm/psi) (C,) 21.25
Critical Pressure (psia)” 526
Vapor Pressure (psia)® 68
Critical pressure ratio (F;) ° 0.86
Choked Flow?® Yes
Peak Flow (bopd)™ 2111
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 186.7
Working Flow (Mscfd)h’i 20
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C; 0.80
Valve Coefficent (gpm/psi) (C,) 12.20
Critical Pressure (psia) 3200
Vapor Pressure (psia)k 1
Critical pressure ratio (F;)° 0.96
Choked Flow?® Yes
Peak Flow (bwpd)" 6789
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 27
Working Flow (Mscfd)I 38

Breathing Rates™

scfh air/tank 300 300
scth vapor/tanki 238 238
Mscfd 29 6

Flow Rate Summary

Flow Rate (scfh)

SLR Noble
Oil Tank Flash Rate 7,779 7,779
Oil Tank Working Rate 836 834
Water Tank Flash Rate 1,131 1,131
Water Tank Working Rate 1,588 1,588
Tank Breathing Rate 1,426 1,426
Total 12,762 12,758

Oil Tanks |Water Tanks
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LODID:  CASTOR T9N-R59W-S35 LO1
Consent Decree Tank System Number: 2069

Audit Notes

-Based on understanding of site design water may be dumped to the tank from both the high pressure
separator and low pressure separator. There was no indication of method to prevent both separators from
dumping water at the same time. Therefore a water dump from the low pressure separator was added to SLR
analysis.

-It was assumed the low pressure separator water dump had the same cycle time and production rate inorder
to calculate headspace surge capacity.

-Walkdown Verfication sheet did not indicate that all modification in work request were completed. Job sheets
and emails provided in final packet was used to verify all work was completed.

Five (5) oil tank are shown in the original STEM Engineering Evaluation_CASTOR T9N-R59W-S35 L01.xIsm file and
four (4) oil tanks are shown in the modified STEM Engineering Evaluation_revl CASTOR T9N-R59W-S35
LO1.xIsm file.

One (1) water tank is shown in the original STEM Engineering Evaluation_CASTOR T9N-R59W-S35 LO1.xIsm file
and no water tanks are shown in the modified STEM Engineering Evaluation_revl CASTOR T9N-R59W-S35
LO1.xIsm file.

The Max Operating Pressure on the water dumps to tanks was 500 psig in the original STEM Engineering
Evaluation_CASTOR T9N-R59W-S35 LO1.xIsm file but modified to 400 psig in the modified STEM Engineering
Evaluation_revl_CASTOR T9N-R59W-S35 L01.xIsm file. Noble provided documentation showing 5 oil and 1
water tank onsite, along with the max operating pressure of 400 psi there SLR used these values in the calcs.

Design pressure in the original CASTOR TON-R59W-S35 LO1 - STEM Evaluation Check.xlsm workbook for the oil
dumps is 300 psi. The pressure was then changed in the modified Attachment B - STEM Engineering
Evaluation_revl_CASTOR T9N-R59W-S35 LO1.xIsm workbook is 500 psi.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

CECIL COOPER T6N-R64W-523 LO1

Consent Decree Tank System Number:

286

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

CECIL COOPER T6N-R64W-523 LO1_ FINAL PACKET

pdf

7/6/2015

Final Facility Packet

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
CECIL COOPER T6N-R64W-523 L01_ SIGNED EVAL  |pdf 7/8/2015 Signed Engineering Evaluation
STEM Engineering Evaluation_rev1l_CECIL COOPER
T6N-R64W-S23 LO1 xIsm 7/28/2016 Revised Engineering Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
CECIL COOPER T6N-R64W-523 LO1_ FINAL PACKET  |pdf 7/6/2015 Final Facility Packet
CECIL COOPER T6N-R64W-523 LO1 WORK REQUEST [pdf 5/18/2015 Work Request
CECIL COOPER T6N-R64W-523 LO1 REWORK REQUEST | pdf 10/1/2015 Rework Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
CECIL COOPER T6N-R64W-523 L01 WALKDOWN  [pdf 6/22/2015 Final Facility Walkdown
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
CECIL COOPER T6N-R64W-S23 L01_0284_NORMAL |mp4 6/22/2015 IR Camera Video during Normal Operations
CECIL COOPER T6N-R64W-523 L01_0285_DUMP  |mp4 6/22/2015 IR Camera Video during Dump Event
CECIL COOPER T6N-R64W-523 L01_0286_POST  |mp4 6/22/2015 IR Camera Video following Dump Event
CECIL COOPER T6N-R64W-523 LO1 IR VERIFICATION |pdf 6/22/2015 IR Camera Verification Documentation Field Data Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
CECIL COOPER T6N-R64W-523 LO1_ SIGNED EVAL  |pdf 7/8/2015 Signed Engineering Evaluation
Page 1 SLR*




Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CECIL COOPER T6N-R64W-S23 L01
Consent Decree Tank System Number: 286
Yes [] No Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 1
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3"
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 70
Dump Valve Size & Trim Size (in) | 1" & 3/8"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig)
Dump Valve Size & Trim Size (in)

VRT Installed? [ ves No
VRT Shut in Pressure (psig) |:|
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 2,436 2,436 0%
Calculated Burner Capacity (scfh 2,939 5,833
Headspace Surge Capacity (scfh) 179 179
Total VCS Capacity (scfh) 3,118 6,012
VCS Capacity minus PPIVF (scfh) 682 3,576
Yes [J No Basgd on the Tank System Document Review, the Modeling Guidance has been correctly
applied.
ves [ No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
@ ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
- - designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
[J Yes No  This Tank System is selected for IR Camera Inspection.
Audit Document Review Performed by: Tom Kussard

Audit Document Review Date:
Audit Document Review Verified by:
Audit Document Verification Date:

3/16/2016 & 11/8/2016 & 4/5/2017
James Van Horne / Angela M. Oberlander
3/18/2016 & 11/21/2016
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Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
LOD ID: CECIL COOPER T6N-R64W-523 LO1

Consent Decree Tank System Number: 286
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 0.77
72 -0.86
23 0.98
Z 0.89
Gas/Qil Ratio (scf/bbl) 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C; 0.91
Valve Coefficent (gpm/psi) (C,) 3.22
Critical Pressure (psia)” 539
Vapor Pressure (psia)® 83
Critical pressure ratio (F;) ° 0.85
Choked Flow?® Yes
Peak Flow (bopd)™ 431
Qil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 48.7
Working Flow (Mscfd)h’i 4
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C;
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?®
Peak Flow (bwpd)"
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 6 0
Flow Rate (scfh
Flow Rate Summary SR lglobli
Oil Tank Flash Rate 2,027 2,027
Oil Tank Working Rate 171 171
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 238 238
Total 2,436 2,436
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  CECIL COOPER T6N-R64W-S23 LO1
Consent Decree Tank System Number: 286

Audit Notes

-The work in the Rework Request pdf was never verified. IR camera inspection was completed before the
Rework Request was issued. Rework requests do not relate to any of the inputs into engineering evaluation.

-Walkdown does not indicate that all work was completed. Verification of completion of work from first work
request dated 5/18/2015 was done via job sheets and email in final packet.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

CECIL FARMS T6N-R66W-S6 L02

Consent Decree Tank System Number:

2365

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

CECIL FARMS T6N-R66W-S6 LO2_FINAL PACKET

pdf

4/25/2015

Final Facility Packet

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
CECIL FARMS T6N-R66W-S6 LO2_SIGNED EVAL pdf 5/21/2015 Signed Engineering Design Evaluation
STEM Engineering Evaluation_Cecil Farms xIsm 4/15/2015 STEM Engineering Design Evaluation Model
STEM Engineering Evaluation_revl CECIL FARMS T6N-
R66W-S6 LO2.xIsm xlsm 2/24/2016 Revised Engineering Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
CECIL FARMS T6N-R66W-36 L02 WORK REQUEST  |pdf unknown Work Request
CECIL FARMS T6N-R66W-56 L02_FINAL PACKET  [pdf 4/25/2015 Final Facility Packet
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
CECIL FARMS T6N-R66W-56 L02 WALKDOWN ~ |pdf 4/25/2015 Final Facility Walkdown
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
CECIL FARMS T6N-R66W-56 L02_SIGNED
VERIFICATION pdf 5/5/2015 IR Camera Verification Documentation Field Data Sheet
CECIL FARMS T6N-R66W-S6 L02_2256-NORMAL  [mp4 5/5/2015 IR Camera Video during Normal Operations
CECIL FARMS T6N-R66W-36 L02_2257-DUMP  [mp4 5/5/2015 IR Camera Video during Dump Event
CECIL FARMS T6N-R66W-S6 L02_2258-POST mp4 5/5/2015 IR Camera Video following Dump Event
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
CECIL FARMS T6N-R66W-S6 LO2_SIGNED EVAL pdf 5/21/2015 Signed Engineering Design Evaluation
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CECIL FARMS T6N-R66W-S6 L02
Consent Decree Tank System Number: 2365

[J Yes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
] Yes No VCS Engineering Evaluation includes applicable emissions sources?

VCS Engineering Evaluation verified inputs:

# of Qil Tanks: 5
Oil Tank Capacity (bbl): 300
# of Water Tanks: 2
Water Tank Capacity (bbl): 300
VOC Line Size (in): 4
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
Qil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 400 400
Dump Valve Size & Trim Size (in) 2"&1"| 2"&1"
Water Vessel 1 | Vessel 2 | Vessel 3 [ Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 400 400 400 400
Dump Valve Size & Trim Size (in) | 2" & 1/4"| 2" & 1/4"| 2" & 1/4"| 2" & 1/4"
VRT Installed? Yes [] No
VRT Shut in Pressure (psig)
Unit 1 Unit 2 Unit 3 Unit4
Tank Burner/ECD Model LEED 48" Gen 1 #7 COMM 200 48"
Man. Capacity (MSCFD) 140 157
Noble SLR Percent Difference
Calculated PPIVF (scfh) 21,166 22,131 5%
Calculated Burner Capacity (scfh 7,951 12,375
Headspace Surge Capacity (scfh) 39,518 35,525
Total VCS Capacity (scfh) 47,469 47,900
VCS Capacity minus PPIVF (scfh) 26,303 25,769
Yes [ No Based on the Tank System Document Review, the Modeling Guidance has been correctly
applied.
ves [] No Based on the Tank System Document Review, the Engineering Design Standard has been
correctly applied.
o ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).
Yes [J No This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by: Tom Kussard

Audit Document Review Date: 5/5/2016 & 11/8/2016

Audit Document Review Verified by: James Van Horne / Angela M. Oberlander
Audit Document Verification Date: 5/10/2016 & 11/21/2016

Page 2 S L R"a



Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: CECIL FARMS T6N-R66W-S6 L02
Consent Decree Tank System Number: 2365
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 -1.02 -1.02
72 -0.86 -0.86
23 0.98 0.98
Z -0.90 -0.90
Gas/Qil Ratio (scf/bbl) 22.9 22.9
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C; 0.77 0.77
Valve Coefficent (gpm/psi) (C,) 21.25 21.25
Critical Pressure (psia)” 833 833
Vapor Pressure (psia)® 407 407
Critical pressure ratio (F;) ° 0.76 0.76
Choked Flow?® Yes Yes
Peak Flow (bopd)™ 6905 6905
QOil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 158.2 158.2
Working Flow (Mscfd)h’i 66 66
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (C; 0.55 0.55 0.55 0.55
Valve Coefficent (gpm/psi) (C,) 2.96 2.96 2.96 2.96
Critical Pressure (psia)j 3200 3200 3200 3200
Vapor Pressure (psia)k 1 1 1 1
Critical pressure ratio (FF)d 0.96 0.96 0.96 0.96
Choked Flow?® Yes Yes Yes Yes
Peak Flow (bwpd)" 1132 1132 1132 1132
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 300
scth vapor/tanki 238 238
Mscfd 29 11
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 13,179 13,179
Oil Tank Working Rate 5,473 5,459
Water Tank Flash Rate 755 755
Water Tank Working Rate 1,060 1,060
Tank Breathing Rate 1,664 713
Total 22,131 21,166
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  CECIL FARMS T6N-R66W-S6 LO2
Consent Decree Tank System Number: 2365

Audit Notes

-Pg 10 of final packet pdf shows six (6) oil stock tanks. The signed eval pdf shows 5 total oil tanks and 2 water
tanks. IR camera video shows 8 tanks on site. The final evaluation of a banked configuration with 2 oil and 1
water tank yielded the most conservative result, therefore this is what SLR used in the calcs.

-The facilty has the uncontrolled actual VOC emissions greater than 50 tpy. Therefore and IR inspection is
required.

Tanks are in a banked configuration. Noble calculations do not account for breathing from non-producing bank.
All tanks were included in the audit spreadsheet to accommodate a banked configuration for breathing losses.
One bank has 2 oil tanks and 1 water tank and the second bank has 3 oil tanks and 1 water tank.

"VOC Design Tank Pressure" was originally 10 0z/in”2 in the original CECIL FARMS T6N-R66W-S6 L02 - STEM
Engineering Evaluation Check.xlsm and was changed to 11 0z/in”2 in the modified STEM Engineering
Evaluation_revl CECIL FARMS T6N-R66W-S6 L02.xIsm file.

The VOC line size was 3" in the original CECIL FARMS T6N-R66W-S6 LO2 - STEM Engineering Evaluation
Check.xlsm and was changed to a 4" in the modified STEM Engineering Evaluation_revl CECIL FARMS T6N-
R66W-S6 L02.xIsm file. Field notes in final packet indicate the line is 4" in diameter.

UPDATE: Noble acknowledged that breathing losses were not incorporated for the non-producing, storage-only
bank. However, Noble also chose not to incorporate the headspace surge capacity associated with those tanks.
Noble asserts that modeling the single bank generates a more conservative analysis to ensure design adequacy
during all operating modes. Noble acknowledges that the Modeling Guideline did not provide details for
incorporation of the headspace surge capacity. Noble updated its Modeling Guideline with these details and
submitted with Noble’s Semi-Annual Report (6th) on January 29, 2018. SLR acknowledged that the error did not
impact adequate design and agrees that omitting headspace surge capacity adds conservativism in the
Engineering Design Analyses.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

CHANDLER ST GUTTERSEN T3N-R64W-515 LO1

Consent Decree Tank System Number:

944

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

CHANDLER ST GUTTERSEN T3N-R64W-515 LO1_FINAL
PACKET

pdf

5/20/2015

Final Facility Packet

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
CHANDLER ST GUTTERSEN T3N-R64W-S15
L01_SIGNED EVAL pdf 5/22/2015 Signed Engineering Design Evaluation
STEM Engineering Evaluation_Chandler St, Cally Blue [xIsm 4/30/2015 STEM Engineering Design Model
STEM Engineering Evaluation_revl_CHANDLER ST
GUTTERSEN T3N-R64W-S15 LO1 xlsm 11/9/2016 Revised Engineering Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
CHANDLER ST GUTTERSEN T3N-R64W-S15 LO1_FINAL
PACKET pdf 5/20/2015 Final Facility Packet including Work Request
CHANDLER ST GUTTERSEN T3N-R64W-S15 LO1_FINAL
PACKET pdf 7/13/2015 Final Facility Packet including Rework Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
CHANDLER ST GUTTERSEN T3N-R64W-S15 LO1_FIELD
VER pdf 4/30/2015 Tank System Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
CHANDLER ST GUTTERSEN T3N-R64W-S15
L01_2323 normal mp4 5/13/2015 IR Inspection Video
CHANDLER ST GUTTERSEN T3N-R64W-S15
L01_2324_dump mp4 5/13/2015 IR Inspection Video
CHANDLER ST GUTTERSEN T3N-R64W-S15
L01_2325_post mp4 5/13/2015 IR Inspection Video
CHANDLER ST GUTTERSEN T3N-R64W-S15
L01_SIGNEDVERIFICATION pdf 5/13/2015| IR Camera Verification Documentation and Field Data Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
CHANDLER ST GUTTERSEN T3N-R64W-S15
LO1_SIGNED EVAL pdf 5/22/2015 Signed Engineering Design Evaluation
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LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

CHANDLER ST GUTTERSEN T3N-R64W-515 LO1

544

[J Yes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?

] Yes No VCS Engineering Evaluation includes applicable emissions sources?

VCS Engineering Evaluation verified inputs:

# of Qil Tanks: 8
Oil Tank Capacity (bbl): 300
# of Water Tanks: 2
Water Tank Capacity (bbl): 300
VOC Line Size (in): 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
Oil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 400 400
Dump Valve Size & Trim Size (in) 2"&1"| 2"&1"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 400 400 400
Dump Valve Size & Trim Size (in) 2"&1" 2"&1"| 2"&1"
VRT Installed? Yes [] No
VRT Shut in Pressure (psig)
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model Cimarron 48 HV Cimarron 48 HV LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 109.272 109.272 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 33,505 34,708 4%
Calculated Burner Capacity (scfh 7,913 14,939
Headspace Surge Capacity (scfh) 73,740 73,740
Total VCS Capacity (scfh) 81,653 88,679
VCS Capacity minus PPIVF (scfh) 48,148 53,971

Yes [J No
applied.

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [ No

correctly applied.

Based on the Tank System Document Review, the Engineering Design Standard has been

Yes [ No

Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [J No This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Justin Frahm/Tom Kussard

5/10/2016 & 11/9/2016 & 4/5/2017

James Van Horne

5/18/2016 & 5/12/2017
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Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
LOD ID: CHANDLER ST GUTTERSEN T3N-R64W-S15 L01

Consent Decree Tank System Number: 544
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 -1.02 -1.02
72 -0.86 -0.86
23 0.98 0.98
Z -0.90 -0.90
Gas/Qil Ratio (scf/bbl) 22.9 22.9
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy) 0.77 0.77
Valve Coefficent (gpm/psi) (C,) 21.25 21.25
Critical Pressure (psia)” 833 833
Vapor Pressure (psia)® 407 407
Critical pressure ratio (F;) ° 0.76 0.76
Choked Flow?® Yes Yes
Peak Flow (bopd)™ 6905 6905
Qil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 158.2 158.2
Working Flow (Mscfd)h’i 66 66
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy) 0.77 0.77 0.77
Valve Coefficent (gpm/psi) (C,) 21.25 21.25 21.25
Critical Pressure (psia)j 3200 3200 3200
Vapor Pressure (psia)k 1 1 1
Critical pressure ratio (F;)° 0.96 0.96 0.96
Choked Flow?® Yes Yes Yes
Peak Flow (bwpd)" 11381 11381 11381
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 46 46 46
Working Flow (Mscfd) 64 64 64
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 300
scth vapor/tanki 238 238
Mscfd 46 11
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 13,179 13,179
Oil Tank Working Rate 5,473 5,459
Water Tank Flash Rate 5,691 5,690
Water Tank Working Rate 7,988 7,987
Tank Breathing Rate 2,377 1,189
Total 34,708 33,505
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  CHANDLER ST GUTTERSEN T3N-R64W-S15 L01
Consent Decree Tank System Number: 544

Audit Notes

- Field datasheets dated March 6, 2015 (FINAL PACKET p. 5) indicate that there is no VRT on site. Subsequent
documentation makes references to a VRT and a VRT is visible in FLIR video footage (2323 NORMAL 0:22).

- The Field Datasheet system sketch (FIELD PACKET p. 3) shows separator 5, fed by Guttersen D22-27, feeding a
low pressure separator. Provided STEM calculations (FINAL PACKET p. 13) show the D22-27 stream comingled
with Chandler State D23-79HN and dumping from a single low pressure separator. The same Field Datasheet
also shows this separator dumping water to a pit while provided STEM calculations show the D22-27 water
dumping to a water tank. No provided documentation shows this change in configuration taking place. As the
more conservative approach, SLR assumes that the D22-27 water stream is dumping both oil and water directly
to tanks connected the same VOC header. The revised analysis provided by noble includes a high pressure
water dump from the 22-27 separator

-The facility has 2 banks of tanks each with 4 oil and 1 water tank. Noble did not include breathing losses from
both banks. SLR included all tanks in its analysis to account for breathing from all tanks.

-"VOC Design Tank Pressure™ was originally 10 0z/in”2 in the original CHANDLER ST GUTTERSEN T3N-R64W-S15
LO1 - STEM Engineering Evaluation Check.xIsm and was changed to 11 0z/in”*2 in the modified STEM Engineering
Evaluation_revl_CHANDLER ST GUTTERSEN T3N-R64W-S15 L01.xIsm file.

-Max Operating Pressure was originally 300 psi in the original CHANDLER ST GUTTERSEN T3N-R64W-S15 LO1 -
STEM Engineering Evaluation Check.xIsm and was changed to 400 psi in the modified STEM Engineering
Evaluation_revl CHANDLER ST GUTTERSEN T3N-R64W-S15 L01.xIsm file. 400 psi was used in the original
Signed Eval pdf, there SLR is using this value in the calcs.

-The facility has actual uncontrolled VOC emissions greater than 50 tpy. Therefore an IR camera inspection is
required.

UPDATE: Noble acknowledged that breathing losses were not incorporated for the non-producing, storage-only
bank. However, Noble also chose not to incorporate the headspace surge capacity associated with those tanks.
Noble asserts that modeling the single bank generates a more conservative analysis to ensure design adequacy
during all operating modes. Noble acknowledges that the Modeling Guideline did not provide details for
incorporation of the headspace surge capacity. Noble updated its Modeling Guideline with these details and
submitted with Noble’s Semi-Annual Report (6th) on January 29, 2018. SLR acknowledged that the error did not
impact adequate design and agrees that omitting headspace surge capacity adds conservativism in the
Engineering Design Analyses.
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

Checketts Jerke T4AN-R65W-S15 LO1

Consent Decree Tank System Number:

2158

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name

File Ext.

File Date

Document Description

CHECKETTS JERKE T4AN-R65W-S15 LO1 DESIGN PACKET

pdf

No Date

Design Packet

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
CHECKETTS JERKE T4AN-R65W-515 L01_SIGNED EVAL [pdf 5/22/2015 Engineering Evaluation
STEM Engineering Evaluation_revl_CHECKETTS JERKE
T4N-R65W-S15 LO1 xIsm 9/27/2016 Revised Engineering Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
CHECKETTS JERKE T4N-R65W-515 LO1 WORK
REQUEST pdf 5/11/2015 Work Request
Noble 3rd Party Audit Wave 12 Update Info
Request_20170117 pdf 1/17/2017 Noble Info Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
CHECKETTS JERKE T4AN-R65W-515 L01 WALKDOWN | pdf 4/30/2015 Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
CHECKETTS JERKE T4N-R65W-515 LO1 IR
VERIFICATION pdf 5/18/2016 IR Camera Verification Sheet
CHECKETTS JERKE T4N-R65W-515 L01_0733_normal [mp4 5/18/2016 IR Camera Video
CHECKETTS JERKE T4N-R65W-515 L01_0734_dump [mp4 5/18/2016 IR Camera Video
CHECKETTS JERKE T4N-R65W-515 L01_0735_post [mp4 5/18/2016 IR Camera Video
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
CHECKETTS JERKE T4N-R65W-515 LO1_SIGNED EVAL |pdf 5/22/2015 Engineering Evaluation

N:\Fort Collins\Noble Energy\2016 Audit Checklists\Checketts JerkeAage thecinst_JuIy2018.xst
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: Checketts Jerke T4AN-R65W-S15 LO1

Consent Decree Tank System Number: 2158

[ VYes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?

ves [ No VCS Engineering Evaluation includes applicable emissions sources?

VCS Engineering Evaluation verified inputs:

# of Qil Tanks: 4
Oil Tank Capacity: 300
# of Water Tanks: 0
Water Tank Capacity: 0
VOC Line Size: 3
#VOC Lines to KO: 1
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8

Max Operating Pressure (psig)

70 70

Dump Valve Size & Trim Size (in)

2"&1/2") 2" & 1/2"

Water

Vessel 1 | Vessel 2

Vessel 3 | Vessel 4

Vessel 5 | Vessel 6

Vessel 7 | Vessel 8

Max Operating Pressure (psig)

Dump Valve Size & Trim Size (in)

VRT Installed? O vYes No
VRT Shut in Pressure (psig) :l
Unit 1 Unit 2 Unit 3 Unit4
Tank Burner/ECD Model LEED 48" Gen 1 #7 COMM 200 48"
Man. Capacity (MSCFD) 140 79.2
Noble SLR Percent Difference
Calculated PPIVF (scfh) 9,376 9,377 0%
Calculated Burner Capacity (scth 6,755 9,133
Surge Capacity (scfh) 7,917 7,917
Total VCS Capacity (scfh) 14,672 17,050
V/CS Capacity minus PPIVF (scfh) 5,296 7,673

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [ No .
applied.

ves [] No Based on the '_I'ank System Document Review, the Engineering Design Standard has been
correctly applied.

ves [ No Based on the Tank System Document Review, the Vapor Control System is adequately

designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [] No This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:
Audit Document Review Verified

by:

Audit Document Verification Date:

James Van Horne/Tom Kussard

2/24/2016 & 11/9/2016 & 1/31/2017 & 4/5/2017

Angela M. Oberlander

2/25/2016 & 11/22/2016

N:\Fort Collins\Noble Energy\2016 Audit Checklists\Checketts Jerke Audit oR@Q@sZ_JuIyZOlS.xst
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: Checketts Jerke TAN-R65W-S15 L01
Consent Decree Tank System Number; 2158

Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
71 0.77 0.77
72 -0.86 -0.86
Z3 0.98 0.98
YA 0.89 0.89
Gas/Qil Ratio (scf/bbl) 112.8 112.8
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor 0.78 0.78
Valve Coefficent (gpm/psi) 7.20 7.20
Critical Pressure (psia)” 539 539
Vapor Pressure (psia)® 83 83
Critical pressure ratio (F;) ° 0.85 0.85
Choked Flow?® Yes Yes
Peak Flow (bopd)™ 827 827

Oil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8

Flash Flow (Mscfd) 93.3 93.3
Working Flow (Mscfd)h’i 8 8
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor
Valve Coefficent (gpm/psi)

Critical Pressure (psia)
Vapor Pressure (psia)k
Critical pressure ratio (F;)°
Choked Flow?*

Peak Flow (bwpd)"

Water Tank Flow Rates | Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)I

Breathing Rates™ Qil Tanks |Water Tanks

scfh air/tank 300 0
scth vapor/tanki 238 0
Mscfd 23 0
Flow Rate (scfh)
Flow Rate Summary SR Noble
Oil Tank Flash Rate 7,771 7,771
Oil Tank Working Rate 655 654
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 951 951
Total 9,377 9,376

N:\Fort Collins\Noble Energy\2016 Audit Checklists\Checketts Jerke Audit checkliﬁggﬁzal&xlsx S L R



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  Checketts Jerke T4N-R65W-S15 LO1
Consent Decree Tank System Number: 2158

Audit Notes

-No field notes were availble to confirm the valve size. SLR used the largest valve size (2") associated with the
confirmed 1/2" trim.

-Video shows that one of the 4 tanks appears to be taller than the other 3 and therefore larger but
documentation states that all tanks are 300 bbl capacity. Using Noble's STEM Engineering Evaluation the
amount of additional surge capacity was larger than the amount of additional breathing losses due to a larger
tank. SLR determined both the modeling guideline and engineering design standard to be applied correctly.

Facility emissions are greater than 50 tpy VOC, and as such an IR Camera Inspection is required.

The "Max Operating Pressure" was 80 psi in the original CHECKETTS JERKE T4N-R65W-S15 LO1 SIGNED
EVAL.pdf and was changed to 70 psi the modified STEM Engineering Evaluation_revl CHECKETTS JERKE T4N-
R65W-S15 LO1.xIsm file. Noble info request provided data proving that the current onsite pressure is 70 psi
therefore SLR used this value in the calcs.

. b '
N:\Fort Collins\Noble Energy\2016 Audit Checklists\Checketts JerkeAage &ecklist_JuIyZOlS.xlsx S L R



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:

COUGAR BAKER FRITZLER T5N-R64W-S2 L01

Consent Decree Tank System Number:

300

Tank Systems Engineering Design Standard Documents Reviewed

Vapor Control System Engineering Design Pre-Evaluation Documents

File Name File Ext. |File Date |Document Description
COUGAR BAKER FRITZLER T5N-R64W-S2 LO1_SIGNED
EVAL pdf 5/22/2015 Signed Engineering Design Evaluation
COUGAR BAKER FRITZLER T5N-R64W-S2 LO1_FINAL
PACKET pdf 7/27/2015 Final Facility Packet

Vapor Control System Engineering Evaluation Documents:

File Name File Ext. |File Date |Document Description
COUGAR BAKER FRITZLER T5N-R64W-S2 LO1_SIGNED
EVAL pdf 5/22/2015 Signed Engineering Design Evaluation
STEM Engineering Evaluation_Cougar Baker xlsm 4/28/2015 STEM Engineering Design Model
STEM Engineering Evaluation_revl_COUGAR BAKER
FRITZLER T5N-R64W-S2 LO1 xIsm 7/28/2016 Revised Engineering Evaluation
Execution of Modification Documents:
File Name File Ext. |File Date |Document Description
COUGAR BAKER FRITZLER T5N-R64W-S2 LO1 WORK
REQUEST xlsx NOT DATED Work Request
Facility Walk Down Documents:
File Name File Ext. |File Date |Document Description
COUGAR BAKER FRITZLER T5N-R64W-S2 LO1
WALKDOWN pdf 4/28/2015 Tank System Walkdown Checklist
Vapor Control System Verification Documents:
File Name File Ext. |File Date |Document Description
COUGAR BAKER FRITZLER T5N-R64W-S2
L01_2334_normal mp4 5/11/2015 IR Inspection Video
COUGAR BAKER FRITZLER T5N-R64W-S2
L01_ 2335_dump mp4 5/11/2015 IR Inspection Video
COUGAR BAKER FRITZLER T5N-R64W-S2
L01_ 2336_post mp4 5/11/2015 IR Inspection Video
COUGAR BAKER FRITZLER T5N-R64W-S2 LO1 IR
VERIFICATION pdf 5/11/2015| IR Camera Verification Documentation and Field Data Sheet
Facility Engineering Sign-Off Documents:
File Name File Ext. |File Date |Document Description
COUGAR BAKER FRITZLER T5N-R64W-S2 LO1_SIGNED
EVAL pdf 5/22/2015 Signed Engineering Design Evaluation
Page 1 SLR¥




LOD ID:
Consent Decree Tank System Number:

Engineering Evaluation Verification Audit

Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ
COUGAR BAKER FRITZLER T5N-R64W-S2 LO1

300

O vYes No  Site Equipment/Emission Source Inventory Consistent Throughout Documentation?
Yes [J No VCS Engineering Evaluation includes applicable emissions sources?
VCS Engineering Evaluation verified inputs:
# of Qil Tanks: 9
Oil Tank Capacity (bbl): 300
# of Water Tanks: 3
Water Tank Capacity (bbl): 300
VOC Line Size (in): 3
#VOC Lines to KO: 2
#VOC Lines to Burner: 1
QOil Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 400 400 400 400
Dump Valve Size & Trim Size (in) 2"&1" 2"&1"| 2"&1"|1"&1/2"
Water Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel5 | Vessel 6 | Vessel 7 | Vessel 8
Max Operating Pressure (psig) 400 400 400 400
Dump Valve Size & Trim Size (in) 2"& 1"l 2"&1"| 2"&1"| 1" &1/2"
VRT Installed? Yes [] No
VRT Shut in Pressure (psig)
Unit 1 Unit 2 Unit 3 Unit 4
Tank Burner/ECD Model LEED 48" Gen 1 #7 LEED 48" Gen 1 #7 LEED 48" Gen 1 #7
Man. Capacity (MSCFD) 140 140 140
Noble SLR Percent Difference
Calculated PPIVF (scfh) 58,367 49,072 16%
Calculated Burner Capacity (scfh 7,728 17,500
Headspace Surge Capacity (scfh) 157,743 135,794
Total VCS Capacity (scfh) 165,471 153,294
VCS Capacity minus PPIVF (scfh) 107,104 104,222

Yes [J No
applied.

Based on the Tank System Document Review, the Modeling Guidance has been correctly

Yes [ No

correctly applied.

Based on the Tank System Document Review, the Engineering Design Standard has been

Yes [ No

Based on the Tank System Document Review, the Vapor Control System is adequately
designed and sized to handle the Potential Peak Instantaneous Vapor Flow Rate (PPIVF).

Yes [] No

This Tank System is selected for IR Camera Inspection.

Audit Document Review Performed by:

Audit Document Review Date:

Audit Document Review Verified by:
Audit Document Verification Date:

Justin Frahm/Tom Kussard

5/8/2016 & 11/9/2016 & 4/5/2017

James Van Horne / Angela M. Oberlander

5/10/2016 & 11/22/2016

Page 2
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: COUGAR BAKER FRITZLER T5N-R64W-S2 L01
Consent Decree Tank System Number: 300

Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Z1 -1.02 -1.02 -1.02 -1.02
Z2 -0.86 -0.86 -0.86 -0.86
Z3 0.98 0.98 0.98 0.98
Z -0.90 -0.90 -0.90 -0.90
Gas/Qil Ratio (scf/bbl) 22.9 22.9 22.9 22.9
Peak Qil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8

Valve Press Recovery Factor (C;) 0.77 0.77 0.77 0.94

Valve Coefficent (gpm/psi) (C,) 21.25 21.25 21.25 5.72

Critical Pressure (psia)b 833 833 833 833
Vapor Pressure (psia)® 407 407 407 407
Critical pressure ratio (Fg) d 0.76 0.76 0.76 0.76
Choked Flow?® Yes Yes Yes Yes
Peak Flow (bopd)f’g 6905 6905 6905 2269
Oil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 158.2 158.2 158.2 52.0
Working Flow (Mscfd)™’ 66 66 66 22
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8

Valve Press Recovery Factor (C;) 0.77 0.77 0.77 0.94

Valve Coefficent (gpm/psi) (C,) 21.25 21.25 21.25 5.72

Critical Pressure (psia)j 3200 3200 3200 3200
Vapor Pressure (psia)k 1 1 1 1
Critical pressure ratio (FF)d 0.96 0.96 0.96 0.96
Choked Flow?® Yes Yes Yes Yes
Peak Flow (bwpd)" 11381 11381 11381 3740
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 46 46 46 15
Working Flow (Mscfd) 64 64 64 21
Breathing Rates™ Qil Tanks |Water Tanks
scfh air/tank 300 300
scth vapor/tanki 238 238
Mscfd 51 17
Flow Rate (scfh
Flow Rate Summary SR lsloblzz
Oil Tank Flash Rate 21,935| 26,359
Oil Tank Working Rate 9,108/ 10,918
Water Tank Flash Rate 6,314 7,587
Water Tank Working Rate 8,863 10,650
Tank Breathing Rate 2,853 2,853
Total 49,072 58,367
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Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID:  COUGAR BAKER FRITZLER T5N-R64W-S2 LO1
Consent Decree Tank System Number: 300

Audit Notes

- Provided STEM calculations (SIGNED EVAL p. 2) list the HP separator associated with the B2-5 and B2-19 wells
as having a dump valve with a 1" trim . Field Datasheets (FINAL PACKET p. 8), dated March 9, 2015, indicate that
the separator has a 1" valve with 1/2" trim. No provided documentation indicates that the valves were changed.
SLR assumes that the valve for that separator is a 1" valve with a 1/2" trim. Since the confirmed valve size is
smaller than the size used in Noble's calculations SLR still deems the modeling guideline to have been applied
correctly.

-The facility has uncontrolled actual VOC emissions greater than 50 tpy. Therefore an IR inspection is required.
"VOC Design Tank Pressure" was originally 10 0z/in”2 in the original COUGAR BAKER FRITZLER T5N-R64W-S2 L01
- STEM Engineering Evaluation Check.xlsm and was changed to 11 0z/in”*2 in the modified STEM Engineering
Evaluation_revl_COUGAR BAKER FRITZLER T5N-R64W-S2 LO1.xIsm file.

Page 4 S LR*‘





















































































































Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LOD ID: DYER T6N-R64W-S2 LO1

Consent Decree Tank System Number: 1630
Valko-McCain® Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
71 0.61
72 -0.86
73 0.98
Z 0.72
Gas/Qil Ratio (scf/bbl) 96.4
Peak Oil Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cy) 0.94
Valve Coefficent (gpm/psi) (C,) 5.72
Critical Pressure (psia)b 530
Vapor Pressure (psia)° 73
Critical pressure ratio (Fg) ¢ 0.86
Choked Flow?® Yes
Peak Flow (bopd)"® 727
Oil Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd) 70.1
Working Flow (Mscfd)"™ 7
Peak Water Flow Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Valve Press Recovery Factor (Cj)
Valve Coefficent (gpm/psi) (C,)
Critical Pressure (psia)j
Vapor Pressure (psia)*
Critical pressure ratio (FF)d
Choked Flow?®
Peak Flow (bwpd)"?
Water Tank Flow Rates Vessel 1 | Vessel 2 | Vessel 3 | Vessel 4 | Vessel 5 | Vessel 6 | Vessel 7 | Vessel 8
Flash Flow (Mscfd)
Working Flow (Mscfd)’
Breathing Rates™ Oil Tanks |Water Tanks
scfh air/tank 300 0
scfh vapor/tank' 238 0
Mscfd 11 0
Flow Rate (scfh
Flow Rate Summary SR lsloblt)a
Oil Tank Flash Rate 2,919 2,919
Oil Tank Working Rate 288 287
Water Tank Flash Rate 0 0
Water Tank Working Rate 0 0
Tank Breathing Rate 475 475
Total 3,683 3,682
Page 3 S L R‘f“



Engineering Evaluation Verification Audit
Consent Decree (90-5-2-1-10811) - 1:15-cv-00841 RBJ

LODID:  DYER T6N-R64W-S2 LO1
Consent Decree Tank System Number: 1630

Audit Notes

Page 4 S LR*“
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