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From: David Beattie

To: Sager, John E - DNR; Matthew Turner

Subject: RE: Estimated Spill Volumes

Date: Friday, October 5, 2018 10:45:51 AM

Attachments: 082018 Superior Refinery Third Written Follow-up Notification (Final Sianed 8-20-18).pdf
John,

On 8/20/18, the Refinery sent a EPCRA/CERCLA Follow-Up Notification Letter to a number of parties
including Wisconsin Emergency Management, Keith Kessler with Douglas County Emergency
Management and John Tadelski with the WDNR (see attached). In the letter we stated that the
refinery has estimated 17,000 barrels of asphalt were released on the day of the incident and an
estimated 14,000 barrels had been recovered as of the date of that report (8/20/2018). The report
also contains our air compliance deviations/information for that day.

We arrived at 14,000 barrels recovered by tracking the amount of asphalt/debris that had been
recovered as of the letter and comparing that to the estimated asphalt composition percentage of
each roll-off box shipped offsite for disposal. Once we had that volume (tons), we applied an
estimated barrels/ton of asphalt value to get an estimated number of barrels recovered. Using that
same calculation, we have recovered roughly 16,000 barrels as of 10/2/18. Again, this is only an
estimate that is based largely on the visual assessment of roll-off boxes.

Efforts are still ongoing to recover the remaining volumes of asphalt. The bulk material has been
recovered and we are working on the harder to access areas such as under pipe racks.

Please let me know if you have any additional questions.
Thanks,

Dave

From: Sager, John E - DNR [mailto:John.Sager@wisconsin.gov]
Sent: Thursday, October 4, 2018 4:34 PM

To: Matthew Turner <Matthew.Turner@huskyenergy.com>
Cc: David Beattie <David.Beattie@huskyenergy.com>
Subject: Estimated Spill Volumes

Hi Matt,

Just a reminder that EPA and DNR are looking for a current estimate on the type and volume of

hazardous substances released due to the April 26 fire and explosion.
Thanks.

We are committed to service excellence.



mailto:John.Sager@wisconsin.gov

mailto:Matthew.Turner@huskyenergy.com



Superior Refining Company LLC

2407 Stinson Avenue Superior, Wl 54880 Tel: (715) 398-3533

August 20, 2018

Wisconsin Emergency Management Mr. Keith Kessler
Facility Reporting Douglas County Emergency Management
2400 Wright Street, Room 213 1316 N. 14t St. Suite 10
PO Box 7865 Superior, W| 54880-1674 _
Madison, WI 53707-7865 kkesler@douglascountywi.org
Re: EPCRA/CERCLA Written Follow-Up Emergency Release Notification for April 26, 2018 Event

Wisconsin Emergency Management Event ID 20180426N0O16-1
National Response Center Report #1210367

This third written follow-up emergency release notification is being provided in accordance with 40 CFR 355.40
— 355.43 following the verbal notification provided by the Husky Superior Refinery for the event on April 26,
2018, the initial written follow-up notification of May 24, 2018, and the second follow-up written notification of
July 20, 2018. The event at the Superior refinery was initially reported to outside agencies on April 26, 2018 due
to the explosion, resulting asphalt tank spill and fire, flaring, and discharge of water associated with the event,
and subsequent emergency response.

The initial May 24, 2018 follow-up notification indicated that the sources of data required to determine the details
of the release were not available because they were secured as records of interest by those conducting the
investigation and reviewing the event. The data has since been released to the refinery and we are continuing
to review all available data to determine whether it is necessary and appropriate to refine the release
calculations. The refinery will provide another written follow-up notification as soon as practicable that will
incorporate available information and updated calculations.

In addition to the attached event report and CEM data, based on currently available information the refinery has
estimated 17,000 barrels of asphalt were released from an above ground storage tank that was punctured
during the event. Recoverable spilled asphalt was maintained on property and facility stabilization efforts
continue. To date, the refinery estimates that 14,000 barrels of the asphalt have been recovered, and efforts
are ongoing to recover the rest of the recoverable asphalt released during the event.

Please contact me at (715) 398-8453 or Mark.Darby@huskyenergy.com if you need any additional information.
Sincerely,

Spad f >

Mark Darby
Environmental Manager

cc: John Tadelski, WDNR
Superior Fire Department







@ Superior Refining Company LLC

Event Information for: FCCU Shutdown for Turnaround, SRU Shutdown and Superior Refinery Fire

Start Date: 4/26/2018

Start Time (24-hr time):  5:33

End Date: 4/26/2018

End Time (24-hr time): 23:59

Duration (hours): 18.43

Description: FCCU Shutdown for Turnaround, SRU Shutdown and Superior Refinery Fire

Cause: FCCU Shutdown for refinery wide maintenance turnaround, SRU shutdown due to instability caused by low Acid Gas
feed and Superior Refinery Fire

Comments: On 4/26/18 a planned shutdown of the FCCU was conducted in preparation for the refinery-wide maintenance

turnaround. As a result of the FCCU shutdown, low Acid Gas feed caused instability within the SRU causing an
unplanned shutdown of the SRU/TGTU. The refinery was back in compliance with applicable limitations at
approximately 09:40.

At approximately 09:59 an explosion occurred in the FCCU necessitating an emergency shutdown of all units and
evacuation of the refinery. The explosion and resulting fire caused facility-wide power outages and heavily damaged
several process units and refinery storage tanks.

This report is being submitted based on data available to the refinery.

Action(s): As a result of the explosion and associated fire, an emergency shutdown and evacuation of the refinery was initiated.
Following the 4/26 incident, the Refinery continues site stabilization and deinventory efforts to render the facility safe.
The primary cause of the initial explosion and fire is still under investigation and the Refinery remains non-operational
at this time while response, stabilization and recovery efforts continue.

Reporting Information:

Date Time Agency Agency Contact Caller

4/26/2018 10:05 National Response Center (NRC / CERCLA), (800) 424- No Immediate Answer David Beattie
8802

4/26/2018 10:08  Wisconsin Emergency Management (WEM / SERC / Corey Posthuma David Beattie
EPCRA), (800) 943-0003

4/26/2018 10:26 National Response Center (NRC / CERCLA), (800) 424- NRC Report 1210367 David Beattie
8802

4/26/2018 10:34 Douglas County Emergency Government (LEPC), (715) Keith Kessler David Beattie
395-1391 (voicemail)

4/26/2018 10:36 Wisconsin Department of Natural Resources (WDNR), John Tadelski David Beattie
(715) 461-0892

4/26/2018 10:40 Wisconsin Department of Natural Resources (Northern John Sager David Beattie
Region Spills Coordinator), 715-365-8959

4/26/2018 10:47 United States Environmental Protection Agency, Region V Christina Miller David Beattie
(call received)

4/26/2018 11:24 Wisconsin Department of Natural Resources (WDNR), John Tadelski David Beattie
(715) 461-0892

4/27/2018 15:03 Wisconsin Department of Natural Resources (WDNR), John Tadelski David Beattie

Electronic Mail

Applicable Requirements Summary Information:

Fluid Catalytic Cracking Unit (FCCU)
Date: 4/26/2018 Duration (hr): 3.60 Excess Emissions: NA

Visible emissions 816009590-P01 [I.M.3.b.(1)] < 20% Opacity (State Limit)
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@ Superior Refining Company LLC

Applicable Requirements Summary Information:

Fluid Catalytic Cracking Unit (FCCU)

Date: 4/26/2018 Duration (hr): 3.60 Excess Emissions: NA
Particulate matter 816009590-P01 [I.M.2.b.(3)] Operate ESP at All Times for Part. Matter (State Limit)
Federal HAPs - Metal 816009590-P01 [I.M.8.b.(2)] Operate ESP at All Times for Inorganic HAP for Part. Matter
HAPs (Federal Limit)

Sulfur Recovery Plants

Date: 4/26/2018 Duration (hr): 0.25 Excess Emissions: 0.0
Sulfur dioxide 2010 Consent Decree [45.a.] Collect Sulfur Compound Emissions from the Sulfur Pit (GCD)
(Hydrogen sulfide)
Sulfur dioxide 816009590-P01 [I.E.2.b.(17)] Collect Sulfur Compound Emissions from the sulfur storage
(Hydrogen sulfide) pit and route to front of SRU
Sulfur dioxide 40 CFR Part 60 - Subpart Ja Sulfur Pit Emissions not controlled (Subpart Ja)

(Hydrogen sulfide) [60.102a_(f)(1)(i)]

Sulfur Recovery Unit (SRU)/Tail Gas Treatment Unit (TGTU)

Date: 4/26/2018 Duration (hr): 0.80 Excess Emissions: 0.4
Sulfur dioxide 816009590-P01 [I.E.2.b.(2)] Must Never Route Acid Gas to the Flare
Sulfur dioxide 816009590-P01 [I.E.2.b.(21)] Acid Gas & SWS Gas Bypass w/o External Power Failure

Sulfur Recovery Unit (SRU)/Tail Gas Treatment Unit (TGTU)
Date: 4/26/2018 Duration (hr): 0.10 Excess Emissions: NA

Sulfur dioxide 816009590-P01 [I.E.2.b.(3)] Operate SRU TGTU While Charging Acid Gas

Refinery Flare

Date: 4/26/2018 Duration (hr): 14.00 Excess Emissions: NA
All 40 CFR Part 60 - Subpart A [60.18(c)(1)] No visible emissions
HAPS 40 CFR Part 63 - Subpart A [63.11(b)(4)] No visible emissions
Visible emissions 12-DCF-256 [I.A.3.a.(2)1 No visible emissions
Visible emissions 12-DCF-256 [I.A.3.a.(1)1] Flare Stack Opacity < 20 %
Visible emissions 816009590-P01 [I.A.3.a.(1)] Flare Stack Opacity < 40 %
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63 Superior Refining Company LLC

Applicable Requirements Detailed Information

Fluid Catalytic Cracking Unit (FCCU)

Date: 4/26/2018 Duration (hr): 3.60 Excess emissions associated with the following conditions (lbs): NA
Pollutant Limitation Applicable Conditions Comment
Visible 816009590-P01 1.M.3.b.(1) The permittee shall comply with the The ESP was shutdown at 05:33 on
emissions .M.3.a.(1) 20% requirements of M.2.b.(2), (3), and (4) at all times. 4/26/2018 (as per shutdown
opacity or number 1 [s. NR 431.05, Wis. Adm. Code] procedures) until the FCCU was
on the Ringlemann completely shutdown at 09:09 on
chart. 4/26/2018. There were thirty-six (36) 6-

minute period intervals with opacity
greater than 20% between 05:36 and
09:12 on 04/26/2018. See attached
spreadsheet: "04/26/2018 Refinery
Events - ESP Shutdown 6 Minute
COM Data".

7127/18 Page 3 of 9







@ Superior Refining Company LLC

Applicable Requirements Detailed Information

Fluid Catalytic Cracking Unit (FCCU)

Date: 4/26/2018 Duration (hr): 3.60 Excess emissions associated with the following conditions (lbs): NA

Pollutant Limitation Applicable Conditions Comment
Particulate ~ 816009590-P01 .M.2.b.(3) The ESP shall be operational at all times ~ The ESP was shutdown at 05:33 on
matter I.M.2.a.(2) 0.4 Ibs when P31 is operating. [ss 285.65(2), Stats. and NR  4/26/2018 (as per shutdown
part. matter per 415.02(2), Wis. Adm. Code] procedures) until the FCCU was
1000 Ibs gas. completely shutdown at 09:09 on
4/26/2018. There were thirty-six (36) 6-
minute period intervals with opacity
greater than 20% between 05:36 and
09:12 on 04/26/2018. See attached
spreadsheet: "04/26/2018 Refinery
Events - ESP Shutdown 6 Minute
COM Data".
Federal 816009590-P01 .M.8.b.(2) The ESP shall be operational at all times ~ The ESP was shutdown at 05:33 on
HAPs - 1.M.8.a.(3) Comply when P31 is operating. [ss 285.65(2) and (13), 4/26/2018 (as per shutdown
Metal HAPs  with one of the Stats. and s. NR 415.02(2), Wis. Adm. Code and 40 procedures) until the FCCU was
options set forth in CFR §63.1560] completely shutdown at 09:09 on
40 CFR subpart 4/26/2018. There were thirty-six (36) 6-
UUU, Table 2, 3 (a) minute period intervals with opacity
or 3 (b). greater than 20% between 05:36 and
09:12 on 04/26/2018. See attached
spreadsheet: "04/26/2018 Refinery
Events - ESP Shutdown 6 Minute
COM Data".
7127/18 Page 4 of 9







@ Superior Refining Company LLC

Applicable Requirements Detailed Information

Sulfur Recovery Plants

Date: 4/26/2018

Pollutant

Sulfur
dioxide
(Hydrogen
sulfide)

Sulfur
dioxide
(Hydrogen
sulfide)

Sulfur
dioxide
(Hydrogen
sulfide)

Limitation

2010 Consent
Decree

816009590-P01
I.E.2.a.(1) BACT:
150 ppm (24 hr avg)
and NSPS: 250 ppm
(12 hr avg).

40 CFR Part 60 -
Subpart Ja

(f) NSPS Standard
for Sulfur Dioxide

Duration (hr): 0.25

Applicable Conditions

45.a. By no later than the Date of Entry, each of the
Murphy Refineries shall route all sulfur pit emissions
so that they are eliminated, controlled, or included
and monitored as part of the SRP’s emissions
subject to the NSPS Subpart Ja limit for SO2, 40
C.F.R. § 60.102a(f)(2).

I.E.2.b.(17) The permittee shall collect sulfur
compound emissions from the sulfur storage pit and
route such emissions to the front of the SRU for
subsequent recovery. [s. NR 405.08, Wis. Adm.
Code and s. 285.65(2), Stats. Consent Decree # 00-
C-409-C]]

60.102a_(i) For a sulfur recovery plant with an
oxidation control system or a reduction control
system followed by incineration, the owner or
operator shall not discharge or cause the discharge
of any gases into the atmosphere in excess of 250
ppm by volume (dry basis) of sulfur dioxide (SO2) at
zero percent excess air. If the sulfur recovery plant
consists of multiple process trains or release points
the owner or operator shall comply with the 250
ppmv limit for each process train or release point or
comply with a flow rate weighted average of 250
ppmv for all release points from the sulfur recovery
plant;

Excess emissions associated with the following conditions (lbs): 0.0

Comment

The Sulfur Pit Eductor was not routed
to the reaction furnace from 08:52 to
09:07 on 4/26/18 (0.25hrs).
Estimated emissions of 0.0 Ibs H2S.
Please see attached "Emission
Estimates from the Sulfur Pit Incident
Occurring On: 4/26/2018".

The Sulfur Pit Eductor was not routed
to the reaction furnace from 08:52 to
09:07 on 4/26/18 (0.25hrs).
Estimated emissions of 0.0 Ibs H2S.
Please see attached "Emission
Estimates from the Sulfur Pit Incident
Occurring On: 4/26/2018".

The Sulfur Pit Eductor was not routed
to the reaction furnace from 08:52 to
09:07 on 4/26/18 (0.25hrs).
Estimated emissions of 0.0 Ibs H2S.
Please see attached "Emission
Estimates from the Sulfur Pit Incident
Occurring On: 4/26/2018".

7/27/18
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@ Superior Refining Company LLC

Applicable Requirements Detailed Information

Sulfur Recovery Unit (SRU)/Tail Gas Treatment Unit (TGTU)

Date: 4/26/2018

Duration (hr): 0.80

Applicable Conditions

I.E.2.b.(2) The permittee shall at all times route the
off-gases from the amine system (i.e. amine acid
gas) to the sulfur recovery unit and subsequent tail
gas treatment unit except as prescribed in conds.
E.2.b.(21)-(28). [s. NR 405.08, Wis. Adm. Code]

I.E.2.b.(21) Acid gas may only be bypassed from
the SRU to flare if such a bypass is caused by an
external electrical power failure (external to the
refinery as a whole and not only external to the
SRU/TGTU) which is beyond the control of the
permittee. [s. NR 405.08, Wis. Adm. Code]

Excess emissions associated with the following conditions (lbs): 0.4

Comment

Acid Gas and SWS off-gas flaring
occurred from 08:52 to 09:40 on
4/26/18. Total Acid Gas flaring
duration of 0.80 hours. See attached
spreadsheet "04/26/2018 Refinery
Events - Flare H2S, SO2 and Flow
Data" for total estimated emissions
from the flare during the hours of Acid
Gas flaring.

Acid Gas and SWS off-gas flaring
occurred from 08:52 to 09:40 on
4/26/18. Total Acid Gas flaring
duration of 0.80 hours. See attached
spreadsheet "04/26/2018 Refinery
Events - Flare H2S, SO2 and Flow
Data" for total estimated emissions
from the flare during the hours of Acid
Gas flaring.

Pollutant Limitation

Sulfur 816009590-P01

dioxide I.E.2.a.(1) BACT:
150 ppm (24 hr avg)
and NSPS: 250 ppm
(12 hr avg).

Sulfur 816009590-P01

dioxide I.E.2.a.(1) BACT:
150 ppm (24 hr avg)
and NSPS: 250 ppm
(12 hr avg).

7127118
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63 Superior Refining Company LLC

Applicable Requirements Detailed Information

Sulfur Recovery Unit (SRU)/Tail Gas Treatment Unit (TGTU)

Date: 4/26/2018

Duration (hr): 0.10

Excess emissions associated with the following conditions (Ibs): NA

Pollutant Limitation Applicable Conditions Comment

Sulfur 816009590-P01 NA, no applicable permit condition exists for the Acid Gas was being charged to the

dioxide I.E.2.b.(3) The associated limitation. SRU Reaction Furnace while
permittee shall at all bypassing/restarting the TGTU from
times that amine 09:07 to 09:13 for a total duration of
acid gas is routed to 0.10 hours.
the SRU and TGTU
operate the SRU
and TGTU.
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@ Superior Refining Company LLC

Applicable Requirements Detailed Information

Refinery Flare
Date: 4/26/2018

Pollutant Limitation

All 40 CFR Part 60 -
Subpart A
60.18(c) NSPS
Standard for Flares

HAPS 40 CFR Part 63 -
Subpart A
63.11(b) NESHAP

Standard for Flares

Visible
emissions

12-DCF-256
I.A.3.a.(2) Flares
shall be designed
for and operated
with no visible
emissions as
determined by the
methods specified in
c.(2), except for
periods not to
exceed a total of 5
minutes during any
2 consecutive hours.

Duration (hr): 14.00

Applicable Conditions

60.18(1) Flares shall be designed for and operated
with no visible emissions as determined by the
methods specified in paragraph (f), except for
periods not to exceed a total of 5 minutes during any
2 consecutive hours.

63.11(4) Flares shall be designed for and operated
with no visible emissions, except for periods not to
exceed a total of 5 minutes during any 2 consecutive
hours. Test Method 22 in appendix A of part 60 of
this chapter shall be used to determine the
compliance of flares with the visible emission
provisions of this part. The observation period is 2
hours and shall be used according to Method 22.

NA, no applicable permit condition exists for the
associated limitation.

Excess emissions associated with the following conditions (Ibs): NA

Comment

Following the explosion and fire,
visible emissions at the flare
continued into the evening of 4/26/18.
Because facility instrumentation was
not operational following the
emergency shutdown of the refinery,
the flaring and associated visible
emissions could not be verified.
Based on the refinery's understanding
of prior emergency shutdown events
(e.g. external power failures), flaring
and visible emissions likely ended
prior to midnight on 4/26/18. The
refinery has conservatively assumed
that visible emissions occurred up to
midnight on 4/26/18.

Following the explosion and fire,
visible emissions at the flare
continued into the evening of 4/26/18.
Because facility instrumentation was
not operational following the
emergency shutdown of the refinery,
the flaring and associated visible
emissions could not be verified.
Based on the refinery's understanding
of prior emergency shutdown events
(e.g. external power failures), flaring
and visible emissions likely ended
prior to midnight on 4/26/18. The
refinery has conservatively assumed
that visible emissions occurred up to
midnight on 4/26/18.

Following the explosion and fire,
visible emissions at the flare
continued into the evening of 4/26/18.
Because facility instrumentation was
not operational following the
emergency shutdown of the refinery,
the flaring and associated visible
emissions could not be verified.
Based on the refinery's understanding
of prior emergency shutdown events
(e.g. external power failures), flaring
and visible emissions likely ended
prior to midnight on 4/26/18. The
refinery has conservatively assumed
that visible emissions occurred up to
midnight on 4/26/18.

7/27/18
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@ Superior Refining Company LLC

Applicable Requirements Detailed Information

Refinery Flare

Date: 4/26/2018 Duration (hr): 14.00 Excess emissions associated with the following conditions (lbs): NA
Pollutant Limitation Applicable Conditions Comment
Visible 12-DCF-256 NA, no applicable permit condition exists for the Following the explosion and fire,
emissions I.A.3.a.(1) 20% associated limitation. visible emissions at the flare
opacity or number 1 continued into the evening of 4/26/18.
on the Ringlemann Because facility instrumentation was
chart. not operational following the

emergency shutdown of the refinery,
the flaring and associated visible
emissions could not be verified.
Based on the refinery's understanding
of prior emergency shutdown events
(e.g. external power failures), flaring
and visible emissions likely ended
prior to midnight on 4/26/18. The
refinery has conservatively assumed
that visible emissions occurred up to

midnight on 4/26/18.
Visible 816009590-P01 NA, no applicable permit condition exists for the Following the explosion and fire,
emissions I.A.3.a.(1) 40% associated limitation. visible emissions at the flare
opacity or number 2 continued into the evening of 4/26/18.
on the Ringlemann Because facility instrumentation was
chart. not operational following the

emergency shutdown of the refinery,
the flaring and associated visible
emissions could not be verified.
Based on the refinery's understanding
of prior emergency shutdown events
(e.g. external power failures), flaring
and visible emissions likely ended
prior to midnight on 4/26/18. The
refinery has conservatively assumed
that visible emissions occurred up to
midnight on 4/26/18.
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04/26/2018 Refinery Events
Event Chronology

Unit Activity Date Time Feed Charge

Rate

ESP shutdown prior to removing FCCU feed (safety procedure) 4/26/2018 5:33

Sulfur Make ~8.9LTD 4/26/2018 5:33

Crude Charge 4/26/2018 5:33 Sweet 29402

FCCU Raw Oil Charge / Black Oil Charge 4/26/2018 5:33 5484 /0

FCCU opacity >20% 4/26/2018 5:36

Charge pulled from FCCU 4/26/2018 5:40

SRU shutdown - sulfur pit eduction lost, TGTU bypassed, Acid .

Gas/SWS Off-Gas to flare 4/26/2018 8:52

Sulfur Make ~2.9LTD 4/26/2018 8:52

Crude Charge 4/26/2018 8:52 Sweet 25187

FCCU Raw Oil Charge / Black Oil Charge 4/26/2018 8:52 0/0

Sour Water Stripper (SWS) Off-Gas to flare 4/26/2018 8:52

SRU restart - sulfur pit eduction reestablished, Acid Gas to SRU 4/26/2018 9:07

FCCU main air blower/FCCU shutdown 4/26/2018 9:09

FCCU opacity <20% 4/26/2018 9:11

Feed to TGTU 4/26/2018 9:13

SRU Incinerator < 250ppm SO2 4/26/2018 9:15

SRU Incinerator < 150ppm SO2 4/26/2018 9:24

SWS Off-Gas to SRU reaction furnace 4/26/2018 9:40

Inlgal explospn leading to flres and emergency shutdown of all 4/26/2018 9:59

units. Loss of instrumentation and CEMs.

Sulfur Make ~2.9LTD 4/26/2018 9:59

Crude Charge 4/26/2018 9:59 Sweet 23821

FCCU Raw Oil Charge / Black Oil Charge 4/26/2018 9:59 0/0

Estimated end of flare visible emissions (no data availabe) 4/26/2018 23:59

ommon\- EIS and for E15\2018 DATABASE DOCS\042618 Events\042618 Superior Refinery Fire\042618 Refinery Events - Event Chronology








04/26/2018 Refinery Events - ESP Shutdown 6 Minute COM Data

Average Values Report
Generated: 6/28/2018 15:51

Company: Superior Refining Company LLC Period Start: 4/26/2018 04:00
Plant: Period End: 4/26/2018 10:59
City/St: Superior, WI Validation Type: 1/1 min
Source: stack Averaging Period: 6 min

Type: Block Avg

Average State of WI Federal
6 min Opacity > 20% > 30%
(# of 6 min.
(# of 6 min. Periods)
i X % Periods) (1 - 6 min. period/hr
6 Minute Period Start: allowed) Comments

04/26/2018 04:00 5
04/26/2018 04:06 5
04/26/2018 04:12 5
04/26/2018 04:18 5
04/26/2018 04:24 5
04/26/2018 04:30 5
04/26/2018 04:36 5.
04/26/2018 04:42 5.
04/26/2018 04:48 5
04/26/2018 04:54 5
04/26/2018 05:00 5
04/26/2018 05:06 5
04/26/2018 05:12 5
04/26/2018 05:18 5
04/26/2018 05:24 5.
04/26/2018 05:30 18

.5

.5

.5

.5

.5

.5

6

5

.5

.5

.5

.5

.5

.5

5

.1 €ESP Shutdown at ~05:33
04/26/2018 05:36 27.3 1 ¢<Pulled charge from FCCU ~05:40
04/26/2018 05:42 31.8 1
04/26/2018 05:48 23.9 1
04/26/2018 05:54 22.8 1
04/26/2018 06:00 22.3 1
04/26/2018 06:06 21.1 1
04/26/2018 06:12 24.6 1
04/26/2018 06:18 21.4 1
04/26/2018 06:24 22.5 1
04/26/2018 06:30 22.7 1
04/26/2018 06:36 21.7 1
04/26/2018 06:42 23.1 1
04/26/2018 06:48 28.2 1
04/26/2018 06:54 22.3 1
04/26/2018 07:00 25.7 1
04/26/2018 07:06 22.4 1
04/26/2018 07:12 21.9 1
04/26/2018 07:18 24.8 1
04/26/2018 07:24 22.1 1
04/26/2018 07:30 29.2 1
04/26/2018 07:36 24.3 1
04/26/2018 07:42 26.1 1
04/26/2018 07:48 25.6 1
04/26/2018 07:54 23.8 1
04/26/2018 08:00 30.0 1
04/26/2018 08:06 26.0 1
04/26/2018 08:12 26.1 1
04/26/2018 08:18 28.0 1
04/26/2018 08:24 26.4 1
04/26/2018 08:30 23.7 1
04/26/2018 08:36 23.6 1
04/26/2018 08:42 24.9 1
04/26/2018 08:48 25.9 1
04/26/2018 08:54 26.9 1
04/26/2018 09:00 22.6 1
04/26/2018 09:06 25.5 1 €FCCU Main Air Blower Shutdown ~09:09
04/26/2018 09:12 13.3
04/26/2018 09:18 11.3
04/26/2018 09:24 10.8
04/26/2018 09:30 10.2
04/26/2018 09:36 9.3
04/26/2018 09:42 9.3
04/26/2018 09:48 9.2
04/26/2018 09:54 8.3 &Superior Refinery Explosion and Fire / Emergency
04/26/2018 10:00 4.6 Shutdown 09:59

=1
<
]

04/26/2018 10:06

04/26/2018 10:12 N/A
04/26/2018 10:18 N/A
04/26/2018 10:24 N/A
04/26/2018 10:30 N/A
04/26/2018 10:36 N/A
04/26/2018 10:42 N/A
04/26/2018 10:48 N/A
04/26/2018 10:54 N/A

Number of Periods Deviating from Limit 36 0

* Does not include Invalid Averaging Periods ("N/A")

O:\Enviromental\Common\- EIS Database\Scans and Attachments for EIS\2018 DATABASE DOCS\042618 Events\042618 Superior Refinery Fire\042618
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04/26/2018 Refinery Events - FCCU Hourly CEM Data

Average Average Average Average Average Average Average CO CO CO Corr CO Corr S0Z Tbs7hr | S02 Tbs7hr X Ibs/hr s/hr
02 co CO Corrected SO02 lbs/hr NOx lbs/hr Stack Temp Flow allowable excess allowable excess allowable excess allowable excess
(< 500 ppm) (< 500 ppm) (< 300 Ibs/hr) (< 68.9 Ibs/hr) emissions emissions emissions emissions emissions emissions emissions emissions
Period Start: % ppm ppm #/H #/H Deg F MMscfh 1bs 1bs 1bs 1bs 1bs 1bs 1bs Ibs Comments

0472672018 04-00 1.89 41.2 45.2 0.9 3.1 203.5 1.47
04/26/2018 05:00 3.83 1451 2174 1.1 2.6 502.4 1.50 ESP Shutdown 05:33 Pulled feed to FCCU 05:40
0472672018 06:00 10.00 223.8 428.1 0.1 0.7 475.4 1.50
04/26/2018 07:00 10.00 14.3 30.9 0.1 0.6 447.1 1.43
04/26/2018 08:00 10.00 -1.1 1.4 2.7 0.1 415.5 1.46
04/26/2018 09:00 10.00 1.5 4.9 1.2 0.0 379.1 0.88 Main Air Blower Shutdown ~09:09
04/26/2018 10:00 N/A N/7A N/7A N/7A N/7A N/7A N/7A Superior Refinery Fire 09:59

Readings above analyzer span for mulitple minutes during hour causing

analyzer to output N/A.

Substituted 1000ppm, which is the span of the
instrument, for those minutes to estimate hourly average

Ibs CO
Total Excess R

Ibs CO
Total Excess R

Ibs S02
Total Excess R

Ibs NOx
Total Excess R
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Superior Refining Company LLC
Emission Estimates from the Sulfur Pit Incident Occurring On: 4/26/2018

Start Date (mm/dd/yyyy): 4/26/2018

Start Time (24 Hour Time): 8:52

End Date (mm/dd/yyyy): 4/26/2018

End Time (24 Hour Time): 9:07

Duration (Hours): 0.25

Average Sulfur Make During Event (LTD)*: 2.8

Estimated Quantity of H2S Emitted 0.0 Pounds

Sulfur Pit Emissions Calculation:

Equilibrium Concentration of H2S in molten sulfur from SRU sulfur pit is 300 ppm (per Tim Armstrong and Petrofac eductor
sizing basis). Emission estimates assume 100% H2S is liberated to atmosphere.**

DURATION OF CONVERT TO CONVERT TO CONVERT TO
EVENT DAYS LONG TONS POUNDS
0.25Hour Day 2.8Long Tons 2240 LBS
* * *
Event 24 Hours 1 Day Long Tons
CONCENTRATION EMISSIONS
CONVERSION
300 ppm 0.0lb
* =

1,000,000 ppm Event

*Note: Sulfur Pit emissions are based on the actual sulfur make during the time periord(s) when the Sulfur Pit was not routed to
the reaction furnace.

**Note: Basis for calculation(45.b.i.): The H2S emission estimate calculation is based on data provided by Tim Armstrong of
Insight Engineers. He is an industry expert regarding design and operation of SRUs and TGTUs and was involved in the design
of our current Sulfur Pit eductor system. The equilibrium concentration of H2S in molten elemental sulfur from SRU sulfur pit is
estimated at 300 ppm. Calculations assume 100% H2S is liberated to atmosphere.







04/26/2018 Refinery Events - SRU/TGTU Shutdown Event CEM Data

Title V Title V Title V 40 CFR 60 40 CFR 60 EPCRA GCD GCD Title V & GCD Title V & GCD Title V & GCD
S0O2 Corr S0O2 Corr S0O2 Corr S02 StkFlowQ H2S 12 hr 250 ppmvd | 12 hr 250 ppmvd | 12 hr 250 ppmvd Subpart Ja Subpart Ja 24 Hr Total 12 hr 250 ppmvd | 12 hr 250 ppmvd [ 24 hr 150 ppmvd | 24 hr 150 ppmvd | 24 hr 150 ppmvd
ppmvd ppmvd ppmvd 02 02 Stack Temp Stack Temp Lbs / hr 1 hr Avg Lbs/hr allowable excess excess 12 hr 250 ppmvd excess S0O2 allowable excess allowable excess excess
1 hr Avg 12 hr RA 24 hr RA 1 hr Avg 3 hrRA 1 hr Avg 3hrRA 1 hr Avg SCFM 1 hr Avg emissions emissions emissions excess emissions excess emissions emissions emissions emissions emissions Comments
Date/Time (> 250 ppmvd) ( > 150 ppmvd) (<2 %) (<1180 Deg F) 12 hr sum emissions 12 hr sum emissions 24 hr sum

04/25/2018 06:00 28.5 317 32.1 3.85 3.85 1211.8 1211.1 0.54 2401 0.3 4.74 -4.20 -4.20 2.84 -2.30

04/25/2018 07:00 29.0 30.9 32.0 3.91 3.87 1211.0 1211.2 0.53 2335 0.3 4.57 -4.04 -4.04 2.74 -2.21

04/25/2018 08:00 29.7 30.0 31.9 3.74 3.83 1209.2 1210.7 0.54 2285 0.3 4.55 -4.01 -4.01 2.73 -2.19

04/25/2018 09:00 24.3 29.0 31.6 3.97 3.88 1208.3 1209.5 0.41 2160 0.0 4.22 -3.81 -3.81 2.53 -2.12

04/25/2018 10:00 24.6 28.4 313 3.80 3.84 1208.6 1208.7 0.40 2021 0.0 4.07 -3.67 -3.67 2.44 -2.04

04/25/2018 11:00 233 27.9 31.0 3.63 3.80 1208.0 1208.3 0.37 1969 0.0 3.97 -3.60 -3.60 2.38 -2.01

04/25/2018 12:00 24.0 27.4 30.9 3.90 3.77 1208.7 1208.5 0.37 1955 0.0 3.85 -3.48 -3.48 2.31 -1.94

04/25/2018 13:00 26.7 27.0 30.6 3.52 3.68 1206.0 1207.6 0.40 1828 0.0 3.75 -3.35 -3.35 2.25 -1.85

04/25/2018 14:00 315 27.4 30.6 3.46 3.63 1207.3 1207.4 0.47 1829 0.0 3.73 -3.26 -3.26 2.24 -1.77

04/25/2018 15:00 40.9 28.5 31.0 3.38 3.45 1208.3 1207.2 0.61 1816 0.0 3.73 -3.12 -3.12 2.24 -1.63

04/25/2018 16:00 34.9 29.0 311 3.48 3.44 1209.2 1208.3 0.51 1810 0.0 3.65 -3.14 -3.14 2.19 -1.68

04/25/2018 17:00 34.3 29.3 31.0 3.65 3.50 1209.9 1209.1 0.48 1746 0.0 3.50 -3.02 -3.02 2.10 -1.62

04/25/2018 18:00 34.3 29.8 30.8 3.89 3.68 1208.5 1209.2 0.48 1751 0.0 3.50 -3.02 -3.02 2.10 -1.62

04/25/2018 19:00 37.2 30.5 30.7 3.98 3.84 1209.3 1209.2 0.52 1769 0.0 3.49 -2.97 -2.97 2.10 -1.58

04/25/2018 20:00 38.4 31.2 30.6 4.10 3.99 1206.7 1208.2 0.53 1771 0.0 3.45 -2.92 -2.92 2.07 -1.54

04/25/2018 21:00 37.9 32.3 30.7 3.99 4.03 1209.3 1208.5 0.53 1780 0.0 3.50 -2.97 -2.97 2.10 -1.57

04/25/2018 22:00 34.6 33.2 30.8 4.23 4.11 1206.6 1207.6 0.47 1742 0.0 3.40 -2.93 -2.93 2.04 -1.57

04/25/2018 23:00 35.9 34.2 31.0 4.08 4.10 1208.1 1208.0 0.50 1777 0.0 3.48 -2.98 -2.98 2.09 -1.59

04/26/2018 00:00 37.6 35.4 31.4 3.81 4.04 1207.7 1207.5 0.53 1778 0.0 3.52 -2.99 -2.99 2.11 -1.58

04/26/2018 01:00 38.0 36.3 31.7 3.72 3.87 1208.4 1208.1 0.53 1757 0.0 3.49 -2.96 -2.96 2.09 -1.56

04/26/2018 02:00 38.2 36.9 32.1 SYE 3.76 1206.7 1207.6 0.55 1787 0.0 3.60 -3.05 -3.05 2.16 -1.61

04/26/2018 03:00 38.7 36.7 32.6 3.65 3.70 1206.8 1207.3 0.56 1794 0.0 3.62 -3.06 -3.06 2.17 -1.61

04/26/2018 04:00 38.4 37.0 33.0 3.64 3.67 1208.1 1207.2 0.55 1787 0.0 3.58 -3.03 -3.03 2.15 -1.60

04/26/2018 05:00 44.5 37.8 33.6 3.64 3.64 1207.7 1207.5 0.63 1773 0.0 3.54 -2.91 -2.91 2.12 -1.49

04/26/2018 06:00 44.4 38.6 34.2 3.71 3.66 1201.4 1205.7 0.65 1842 0.0 3.66 -3.01 -3.01 2.20 -1.55

04/26/2018 07:00 37.3 38.6 34.6 4.56 3.97 1196.9 1202.0 0.48 1710 0.0 3.22 -2.74 -2.74 1.93 -1.45

04/26/2018 08:00 205.7 52.6 41.9 5.54 4.60 1205.1 1201.1 1.48 1632 0.0 1.80 -0.32 -0.32 1.08 0.40 SRU / TGTU Shutdown 08:52

04/26/2018 09:00 2160.7 229.5 130.9 6.13 5.41 1194.1 1198.7 20.54 1729 0.0 2.38 18.16 18.16 1.43 19.11 Acid Gas to SRU Rx Furnace 09:07 Feed to TGTU 09:13 SO2 < 150ppm 09:24 SWS Off-Gas to SRU Rx Furnace 09:40

04/26/2018 10:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A Superior Refinery Explosion and Fire / Emergency Shutdown 09:59

04/26/2018 11:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 12:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 13:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 14:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 15:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 16:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 17:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 18:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 19:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 20:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 21:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 22:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/26/2018 23:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 00:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 01:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 02:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 03:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 04:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 05:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 06:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 07:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 08:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 09:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 10:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

04/27/2018 11:00 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

H,S Title V Subpart Ja EPCRA GCD Title V/ GCD
CEM data technically invalid due to validation not being able to be Total Excess Emissions N/A _ N/A N/A N/A
completed 4/26/18 due to the incident. A passing validation was
completed on 4/25/18. Data included to estimate emissions. = 12 hr 250ppm excess emission calculation is based on State of Wisconsin prescribed emission calculations (WDNR memo to Murphy Oil dated 05/09/2007 and NR 439.09(10)(c))
- Value also used for EPCRA SO2 Emission calculation.

[ 40 CFR 60103a(c)(3) Root Cause Analysis Requirement - For a sulfur recovery plant, each time the SO2 emissions are more than 227 kg (500 Ib) greater than the amount that would
have been emitted if the SO2 or reduced sulfur oncentration was equal to the applicable emissions limit in § 60.102a(f)(1) or (2) during one or more consecutive periods of excess
emissions or any 24-hour period, whichever is shorter.

= A GCD Tail Gas Incident is considered equal to or greater than 500 Ibs. of EXCESS emissions within a 24 hour period from the SRU/TGTU Incinerator of which only those time periods which are in excess of a
SO2 concentration of 250ppm (rolling twelve-hour average) are used [ GCD - IV. JJJ ].

Hourly Calculation Equation =

(StkFlow 1 hr Avg SCFM x 60) x (SO2 Corr ppm 12 hr RA - 250) x (0.169 x 10°®) x [(20.9 - 02 1 hr Avg) / 20.9)]

- Value used for EPCRA SO2 Emission calculation. Sum of previous 24 hr excess SO2 emissions using State of Wisconsin prescribed emission calculations (WDNR memo to Murphy Oil dated 05/09/2007 and NR
439.09(10)(c)). Reportable if greater than 500 Ibs above permitted limits.
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04/26/2018 Refinery Events - Flare H,S, SO, and Flow Data

Title v/ Construction ermit 20 CFR 60 Subpart Ja 2010 GCD 20 CFR 60 Subpart Ja |
98% Destruction Efficiency 99% Destruction Efficiency 100% Destruction Efficienc 98% Destruction Efficienc 989% Destruction Efficiency 99% Destruction Efficiency 100% Destruction Efficienc, Flow
Timit it Cimit
S02 H2s
Refinery PI . . . . . . EPCRA EPCRA/ Requires Root Causel
or giezrendiizs) Title V Permit / Construction Permit NSPS Subpart Ja GCD by Title V Permit CERCLA if Equal to or Greater]
DAHS Data 3hrRA 162 ppm H2S 3 hr Rolling Average 162 ppm H2S 3 hr Rolling Average 162 ppm H2S 3 hr Rolling Average rAZheRA 39.3Ibs SO2/ hr 12hr RA 5500 Ibs > 100 Ibs than 500 Ibs total
Hourly Hourly Hourly Hourly | 162 ppm 3nr | 162 ppm anr | Hourly Hourly Hourly Hourly ] 162 ppm 3nr | 162 ppm 3hr | Hourly Hourly Hourly ] 162 ppm anr Excess Excess Emissions Ja GcD Ja
Flare H2s Flare H2S Actual Allowable Excess | Emissions | RAExcess | RAExcess |  Actual Allowable Excess | Emissions | RAExcess | RAExcess |  Actual Allowable Excess RA Title v Emissions | Previous 24hr 24 hr 24 hr 24 hr
Flare Flow | Flare H2s 1hr Avg 3hrRA Emissions | Emissions | Emissions Flare Flare Emissions | Emissions | Emissions Flare Flare Emissions | Emissions | Emissions Excess Actual Allowable Excess 12 hr (-162ppm98%) | Rolling Sum rolling sum rolling sum rolling sum
1 hr Avg Lhr Avg dry dry Emissions | Emissions Emissions | Emissions Emissions Ibs SO2 / hr Title v Title v Title v rolling sum Previous 24hr total Ibs SO2 G total Ibs SO2 Jartotal flow excess flow Comments
@STRS) | (a5 TRS) (@s TRS) 3hrSUM | 3hrSuM 3hrSUM | 3hrsum 12hrRA | IbsSO2/hr | IbsSO2/hr | IbsSO2/hr Ibs S02 Rolling Sum Ibs SO2 / hr (99% Dest Eff) IbsSO2/hr | (100%DestEM scf /hr
Date start Time 3hrsum | 3hrsum 3hrsum | 3hrsum 3hr Sum (989% Dest E1f)
SCEM D ppmd ppmd Ibs S02 Ibs S02 Ibs S02 Ibs H2S Ibs S02 Ibs H2S Ibs SO2 Ibs S02 Ibs S02 Ibs H2s Ibs 502 Ibs H2s Ibs 502 Ibs 502 Ibs 502 Ibs 502 Ibs H2S Ibs S02 Ibs S02 scf
75118 349 7 0.0 EX 0.0 05 00 EXY 00 01 05 01 01 393 392 4705 B4 0.0 01 18 [ 16 20040 103260
K 576 00 16 00 08 00 16 00 01 08 01 01 39.3 -39.2 -470.6 9.0 00 01 19 01 19 34560 219420
338 00 18 00 05 00 18 00 01 05 01 01 39.3 39.2 -4706 9.2 00 01 19 01 19 20280 226620
321 00 18 00 05 00 18 00 01 05 01 01 393 -39.2 4706 95 00 01 19 01 19 19260 235620
257 6 00 EV 00 0.4 00 14 00 00 0.4 01 00 39.3 39.3 -470.7 9.7 0.0 00 19 00 19 15420 241080
179 7 00 12 00 03 00 12 00 00 03 01 00 393 393 -470.7 98 00 00 19 00 19 10740 243600
402 00 13 00 06 00 13 00 01 06 01 01 39.3 39.2 -4708 102 0.0 01 2.0 01 20 24120 250020
325 00 14 00 5 05 00 14 00 01 5 05 01 01 393 -39.2 -4708 103 00 01 19 01 20 19500 250740
426 0.0 EXj 0.0 7 06 00 17 00 01 7 06 0.1 0.1 39.3 39.2 -470.8 104 0.0 01 20 [ 20 25560 265800
224 00 EV) 00 03 00 EV) 00 01 03 01 01 393 392 -4708 104 00 01 20 01 20 13440 266520
203 00 E} 00 02 00 EXY 00 01 02 01 01 393 -39.2 -470.7 96 00 01 19 01 19 12180 232680
150 00 0.7 00 0.2 00 0.7 00 00 0.2 01 00 39.3 39.3 -470.8 96 0.0 00 19 00 19 9000 231300
192 00 071 00 03 00 0.7 00 01 03 01 01 393 -39.2 -4708 97 00 01 19 01 19 11520 231660
192 00 08 00 03 00 0.8 00 01 03 01 00 39.3 39.3 -470.8 9.3 00 01 18 01 18 11520 211800
170 00 08 00 02 00 08 00 00 02 01 00 39.3 393 -4709 9.1 00 00 18 00 18 10200 201840
202 00 08 00 03 00 0.8 00 01 0.3 01 01 39.3 39.2 -470.9 9.2 0.0 01 17 01 18 12120 203220
7 00 08 00 03 00 08 00 01 03 01 01 39.3 -39.2 -4708 92 00 01 17 01 18 14820 204300
3 00 08 00 02 00 0.8 00 00 0.2 01 00 39.3 39.3 -470.8 0.1 0.0 00 17 00 17 9780 198060
1 00 071 00 02 00 0.7 00 00 02 01 00 393 393 -4708 87 00 00 16 00 16 9660 181020
5 00 06 00 0.2 00 06 00 00 0.2 01 00 39.3 39.3 -470.9 85 00 00 15 00 16 7500 169920
6 00 06 00 02 00 06 00 00 02 01 00 393 393 -470.9 8.4 00 00 15 00 15 9960 164880
222 0.0 0.7 0.0 03 00 0.7 00 00 0.3 01 0.0 39.3 39.3 -470.9 85 0.0 00 14 00 14 13320 166740
280 00 09 00 0.4 00 0.9 00 01 0.4 00 01 393 -39.2 -471.0 86 00 01 14 01 15 16800 172080
303 0.0 13 0.0 06 00 13 00 01 06 0.0 01 39.3 39.2 -471.0 8.9 0.0 01 15 01 15 23580 181380
4126118 : 476 00 EW] 00 0.7 00 17 00 01 0.7 01 01 39.3 -39.2 -471.0 9.1 00 01 15 01 15 28560 189000
442 0.0 EX) 0.0 06 00 EX) 00 01 06 01 01 39.3 39.2 -470.9 8.9 0.0 01 14 01 15 26520 180060
624 00 2.1 00 0.9 00 2.2 00 02 0.9 01 02 393 39.1 -4708 92 00 02 15 02 16 37440 198120
702 0.0 24 0.0 10 00 25 00 02 10 01 02 39.3 39.1 -470.7 0.7 0.0 02 16 02 L7 42120 220080
699 00 28 00 10 00 29 00 01 10 01 01 393 -39.2 -470.7 103 00 01 17 01 17 41940 247500
463 0.0 2.7 0.0 0.7 00 27 00 01 0.7 01 0.1 393 39.2 -470.6 107 0.0 01 18 01 18 27780 264540
148 0 19 00 0.2 00 19 00 00 0.2 01 00 393 393 -470.7 103 00 00 17 00 17 8880 249300
366 0 EV) 0.0 05 0.0 EV] 0.0 01 05 0.1 0.1 393 39.2 -470.6 103 0.0 01 17 [ 18 21960 251760 [Acid Gas (o flare at 08:52_SWS Off-Gas fo flare at 08:52.
287 0. EXY 0.0 04 00 EXY 00 01 04 0.1 0.1 393 392 4706 101 0.0 01 17 0.1 18 17220 243420 [Acid Gas to SRU Reaction Fumace at 09:07__SWS Off-Gas (o SRU Reaction Furnace at 08:40.
1073 2 2 0 23 0.0 1 15 0.0 24 0.0 03 18 15 0.1 0.3 393 390 4703 12 0.0 03 20 03 20 64380 204360 Superior Refinery Explosion and Fire / Emergency Shutdown 09:5_Flare Flow Data Avallable until 10:43
49 NIA NIA A NIA A N NA NA NIA NIA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 116040 399120
A NIA NIA A NIA A NA NA NA A NIA NA NA NA NA NiA NIA NA NiA NiA NiA NiA NA NiA NiA NiA NiA NA NA UA 390120
A NIA NIA A NIA A NA NA NA A NIA NIA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NIA 378600
A NIA NIA A NIA A NA NA NA A NIA NA NA NA NA NiA NIA NA NiA NiA NiA NiA NA NiA NiA NiA NiA NA NA NA 367080
A NIA NIA A NIA A NA NA NA A NIA NIA NA NA NA NA N/A NA NA NA NA NA NA NA NA NA NA NA NA NIA 356880
A NIA NIA A NIA A NA NA NA A NIA NA NA NA NA NiA NIA NA NiA NiA NiA NiA NA NiA NiA NiA NiA NA NA NA 344760
A NIA NIA A NIA A NA NA NA A NIA NIA NA NA NA NA N/A NA NA NA NA NA NA NA NA NA NA NA NA NIA 329940
A NIA NIA A NIA A NA NA NA A NIA NA NA NA NA NiA NIA NA NiA NiA NiA NiA NA NiA NiA NiA NiA NA NA NA 320160
A NIA NIA A NIA A NA NA NA A NIA NIA NA NA NA NA N/A NA NA NA NA NA NA NA NA NA NA NA NA NIA 310500
A NIA NIA A NIA A NA NA NA A NIA NA NA NA NA NiA NIA NA NiA NiA NiA NiA NA NiA NiA NiA NiA NA NA NA 303000
A NIA NIA A NIA A NA NA NA A NIA NIA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NIA 203040
A NIA NIA A NIA A NA NA NA A NIA NA NA NA NA NiA NIA NA NiA NiA NiA NiA NA NiA NiA NiA NiA NA NA NA 279720
A NIA NIA A NIA A NIA NIA NIA A NIA NIA NA NIA NIA NIA NA NIA NIA NIA NA NA NA NA NA NA NA NIA NA NIA 262920
A NIA NIA A NIA A NA NA NA A NA NA NA NA NA NiA NiA NA NiA NiA NA NA NA NiA NiA NiA NiA NA NA NA 239340
Total Excess Emissions - Title V Permit / bs S02 st2s | 1ol Excess Emissions - NSPS Subpart Ja bs 502 Ibs H2S Total Excess - Gop|—bs S0 Total Excess Emissions - Title V. Ibs S02 502 H2s
Construction Permit N/A N/A N/A N/A N/A N/A NIA NIA
Emissions from flare auring the hours in which Acid Gas 04 0.0
flaring occurred Ibs S02 Ibs H2S
. i _ (ppm)scf H2S _ 1lbmole 64 1b 502 § .
Title V lbs $02 = Duratioin(mins)x flow(scfm)x § oo x —ore oo g < X0.98 Flare Efficiency
(ppm)scf H2S _ 1lbmole 64 1b 502

NSPS Ja lbs 502 = Duratioin(mins)x flow(scfm)x X0.99 Flare Destruction Ef ficiency

1,000,000 scf FG * 379scf  Ib mole H25

CEM data technically invalid due to validation not being able to be completed 4/26/18 due to the
incident. A passing validation was completed on 4/25/18. Data included to estimate emissions.








Bill Snellman

From:
Sent:
To:
Subject:

TrackingUpdates@fedex.com
Tuesday, August 21, 2018 10:27 AM

Bill Snellman

FedEx Shipment 772997327158 Delivered

Your package has been delivered
Tracking # 772997327158

Ship date:

Mon, 8/20/2018
Dave Beattie
SUPERIOR, WI 54880
us

Shipment Facts

Our records indicate that the following package has been delivered.

Tracking number:

Status:

Invoice number:

Purchase order number:

Reference:
Signed for by:
Delivery location:
Delivered to:
Service type:
Packaging type:
Number of pieces:

Weight:

Special handling/Services:

Standard transit:

Delivered

772997327158

Delivered: 08/21/2018 10:25
AM Signed for By:
S.EDWARDS

8/20/2018 Follow-up Report

4/26/18 Superior Refinery
Fire

Superior, WI Refinery
S.EDWARDS
SUPERIOR, WI
Receptionist/Front Desk
FedEx Priority Overnight®
FedEx® Envelope

1

0.50 Ib.

Deliver Weekday

8/21/2018 by 10:30 am

Delivery date:

Tue, 8/21/2018 10:25
am

Steve Panger

3326 TOWER AVE
SUPERIOR, WI 54880

us














Bill Snellman

From:
Sent:
To:
Subject:

TrackingUpdates@fedex.com
Tuesday, August 21, 2018 10:01 AM

Bill Snellman

FedEx Shipment 772997326368 Delivered

Your package has been delivered
Tracking # 772997326368

Ship date:

Mon, 8/20/2018
Dave Beattie
SUPERIOR, WI 54880
us

Shipment Facts

Our records indicate that the following package has been delivered.

Tracking number:

Status:

Invoice number:

Purchase order number:

Reference:
Signed for by:
Delivery location:
Delivered to:
Service type:
Packaging type:
Number of pieces:

Weight:

Special handling/Services:

Standard transit:

Delivered

772997326368

Delivered: 08/21/2018 09:58
AM Signed for By:
M.LUNDAHL

8/20/2018 Follow-up Report

4/26/18 Superior Refinery
Fire

Superior, WI Refinery
M.LUNDAHL

SUPERIOR, WI
Shipping/Receiving
FedEx Priority Overnight®
FedEx® Envelope

1

0.50 Ib.

Deliver Weekday

8/21/2018 by 10:30 am

Delivery date:

Tue, 8/21/2018 9:58 am
Keith Kessler

1316 N 14TH ST

STE 10

SUPERIOR, WI 54880

us














Bill Snellman

From:
Sent:
To:
Subject:

TrackingUpdates@fedex.com
Tuesday, August 21, 2018 9:58 AM

Bill Snellman

FedEx Shipment 772997326758 Delivered

Your package has been delivered
Tracking # 772997326758

Ship date:

Mon, 8/20/2018
Dave Beattie
SUPERIOR, WI 54880
us

Shipment Facts

Our records indicate that the following package has been delivered.

Tracking number:

Status:

Invoice number:

Purchase order number:

Reference:
Signed for by:
Delivery location:
Delivered to:
Service type:
Packaging type:
Number of pieces:

Weight:

Special handling/Services:

Standard transit:

Delivered

772997326758

Delivered: 08/21/2018 09:56
AM Signed for By: M.OWEN

8/20/2018 Follow-up Report

4/26/18 Superior Refinery
Fire

Superior, WI Refinery
M.OWEN

EAU CLAIRE, WI
Receptionist/Front Desk
FedEx Priority Overnight®
FedEx® Envelope

1

0.50 Ib.

Deliver Weekday

8/21/2018 by 10:30 am

Delivery date:

Tue, 8/21/2018 9:56 am
John Tadelski

WDNR

1300 W CLAIREMONT AVE
EAU CLAIRE, WI 54701

us














Bill Snellman

From:
Sent:
To:
Subject:

TrackingUpdates@fedex.com
Tuesday, August 21, 2018 9:18 AM

Bill Snellman

FedEx Shipment 772997327515 Delivered

Your package has been delivered
Tracking # 772997327515

Ship date:

Mon, 8/20/2018
Dave Beattie
SUPERIOR, WI 54880
us

Shipment Facts

Our records indicate that the following package has been delivered.

Tracking number:

Status:

Invoice number:

Purchase order number:

Reference:
Signed for by:
Delivery location:
Delivered to:
Service type:
Packaging type:
Number of pieces:

Weight:

Special handling/Services:

Standard transit:

Delivered

772997327515

Delivered: 08/21/2018 09:15
AM Signed for By: B.BRUCE

8/20/2018 Follow-up Report

4/26/18 Superior Refinery
Fire

Superior, WI Refinery
B.BRUCE

MADISON, WI
Shipping/Receiving
FedEx Priority Overnight®
FedEx® Envelope

1

0.50 Ib.

Deliver Weekday

8/21/2018 by 10:30 am

Delivery date:

Tue, 8/21/2018 9:15 am
Facility Reporting

2400 Wright Street

Room 213

MADISON, WI 53707

us














Bill Snellman

From:
Sent:
To:
Subject:

TrackingUpdates@fedex.com
Tuesday, August 21, 2018 8:51 AM

Bill Snellman

FedEx Shipment 772997326861 Delivered

Your package has been delivered
Tracking # 772997326861

Ship date:

Mon, 8/20/2018
Dave Beattie
SUPERIOR, WI 54880
us

Shipment Facts

Our records indicate that the following package has been delivered.

Tracking number:

Status:

Invoice number:

Purchase order number:

Reference:
Signed for by:
Delivery location:
Delivered to:
Service type:
Packaging type:
Number of pieces:

Weight:

Special handling/Services:

Standard transit:

Delivered

772997326861

Delivered: 08/21/2018 09:37
AM Signed for By: R.GILL

8/20/2018 Follow-up Report

4/26/18 Superior Refinery
Fire

Superior, WI Refinery
R.GILL

WASHINGTON, DC
Shipping/Receiving
FedEx Priority Overnight®
FedEx® Envelope

1

0.50 Ib.

Deliver Weekday

8/21/2018 by 10:30 am

Delivery date:

Tue, 8/21/2018 9:37 am
United States Coast Guard
(CG-3RPF

2100 2ND ST SW

Room 2111-B

WASHINGTON, DC 20593

us
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Visit our survey at http://dnr.wi.gov/customersurvey to evaluate how | did.

John Sager
Hydrogeologist — Remediation and Redevelopment Program
Wisconsin Department of Natural Resources

1701 N. 4™ st.

Superior, Wl 54880
Phone: (715) 392-7822
Fax: (715) 392-7993
john.sager@wisconsin.gov

_&ur
dnr.wi.gov

BE-&E



https://secure-web.cisco.com/1p6MJpfFwWaGMRkoOAfreMb485YCI5YIsbenI4vyK2XHotGVGmKLvZEse-mMt4dPQRCBpmVr11Da6kTDjHBVbhjRF7wFNY9NmSkHMPNd_IXCS_1xXamvLwR5r2a28k-HbMrKHuWnnjy5f1xFUlre3ig2ifQrPWTdpEjw8ZTdDGooftGuHZgXDKlTg3yH4J9h4K6dN80uJf5b9zk_pyHaQDYw-ubA9qxiAGytQHDDjTkGEvFaCp_sOXfyJs6Gh-YsH/https%3A%2F%2Furldefense.proofpoint.com%2Fv2%2Furl%3Fu%3Dhttp-3A__dnr.wi.gov_customersurvey%26d%3DDwMFAg%26c%3DibR8z9OiqOFyimWx3knR1T406ZUSCUMZHEnqtP63zQ4%26r%3DvecHLZ1QsYiG8OLiMQyfIu-7fd7YLBMLb-8zRfZ2wZ0%26m%3DRX8bjTRKVmY2H_sVl-Ne4K0Q_6w9UheR_dniNGt4fiU%26s%3Dp7b7jdjOJ6h3NAXEnkNl6yIBvAuYjGZeZT8YVM4GBtU%26e%3D
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