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PWSRCAC Board Meeting, May 2025

Alyeska Valdez Marine Terminal 
 Volatile Organic Compound (VOC) Emissions

from the 2022 Snow Removal Incident

Dr. Ranajit (Ron) Sahu, RCAC Consultant
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Problem Statement
• During snow removal in 2022, numerous tank vents were 

damaged in the East Tank Farm
• While Alyeska instituted tank pressure management to 

minimize VOC emissions from the damaged tanks/vents, 
nonetheless substantial VOC emissions did occur and tank 
pressure management was not effective

• Can we estimate the quantity of VOCs that were 
emitted?
• If so, what are the estimated VOC quantities?
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What are VOCs?
• Volatile organic compounds (VOCs) are gases emitted from 

certain solids or liquids, including crude oil
• Encompasses a wide variety of chemicals, which according 

to the EPA, “some of which may have short- and long-term 
adverse health effects.”
• Includes:
• Benzene (known human carcinogen)
• Toulene (possible carcinogen)
• Ethylbenzene 
• Xylene
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Documents and Data Used in the Analysis

• Alyeska source documents
• Received through Public Records Requests from the Alaska 

Department of Environmental Conservation (ADEC) and the Alaska 
Occupational Safety and Health (AKOSH)

• Observational data
• Hand-held LEL-type measurements
• Tank operational data from January 1 – July 31, 2022 (pressure and 

level)

• Standard engineering methods commonly used in the field

6



4/30/25

4

7

8



4/30/25

5

9

Broke off

Leaking

Found Not to be Leaking
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54-tk-01 54-tk-02 54-tk-03
pressure: level: pressure: level: pressure: level:

Date/time IWC feet IWC feet IWC feet
01-Jan-22 00:00:00 0.303254 6.9586182 0.296648 4.235473633 0.29842 6.82409668
01-Jan-22 00:01:00 0.294933 6.9586182 0.289596 4.235473633 0.293486 6.82409668
01-Jan-22 00:02:00 0.316006 6.9586182 0.300567 4.235473633 0.314317 6.82409668
01-Jan-22 00:03:00 0.290449 6.9586182 0.302823 4.235473633 0.298541 6.82409668
01-Jan-22 00:04:00 0.29541 6.9586182 0.301288 4.235473633 0.299993 6.82409668
01-Jan-22 00:05:00 0.300372 6.9586182 0.299753 4.235473633 0.29019 6.82409668
01-Jan-22 00:06:00 0.301492 6.9586182 0.298217 4.235473633 0.322304 6.82409668
01-Jan-22 00:07:00 0.29947 6.9586182 0.300795 4.235473633 0.297774 6.82409668
01-Jan-22 00:08:00 0.297448 6.9586182 0.304623 4.235473633 0.299001 6.82409668
01-Jan-22 00:09:00 0.304737 6.9586182 0.305559 4.235473633 0.300227 6.82409668
01-Jan-22 00:10:00 0.306015 6.9586182 0.291158 4.235473633 0.297696 6.82409668

Example of Tank Pressure (inches of water column, IWC) and Liquid Level (feet) Data
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Page 38 of 72, WO Operation 221007906-20, OMS, 54-TK-2, 
Damaged and leaking vacuum vent valves, no WO actual 
start date listed.  

3/13/2022, H vent valve was completely ripped off. HCC 
shoveled path to H’s port. Put full face respirators on down 
at truck. Wind was blowing about 30 mph. Walked up 
gangway and meters were chirping. PV confirmed tank 
vapor space was a slight negative.  

Had to shovel a bit more snow (about 10 mins) to get the 
plug in.  Line attendant gave us an extra 3’ in the line which 
turned it into a fall arrest system.  Installed plug tightened by 
hand.  Then tightened with crescent.  Couldn’t tie off plug to 
anything, so left rope coiled in cavity.  LEL and VOCs 
instantly dropped to near zero once plug was in place.  HCC 
has to do a bit more shoveling in order for us to access port, 
so we can blind it. Toxirae Pro PID 732 total VOC readings, 
peak: 212 ppm; TWA: 3 ppm; STEL: .7 ppm.  LDAR peaked at 
16% LEL, I believe. Note: meters chirping on tank top while 
slight negative pressure in tank, VOC peaked at 212 ppm 
and LEL peaked at 16% LEL.

Documentation that tanks 
continued to leak while 
undergoing negative 
pressure management in 
2022 
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VOC Emissions – Methods and Inputs
• Used EPA TANKS 5.0
• https://www.epa.gov/air-emissions-factors-and-

quantification/tanks-emissions-estimation-software-version-5
• Emissions estimated tank by tank (since leaks and pressure 

management varied by tank, over time)
• Inputs – Tank geometry and ambient conditions

• Used temperature data for Seattle (since TANKS does not have Valdez data).  
Temperatures were comparable.

• Inputs – Vapor pressure
• EPA RVP of 5.0
• Exxon RVP of 10.0
• Results – VOC Emissions estimated on a monthly basis; which was 

then converted to average daily basis.  
• Summed over all tanks and all days with pressure management
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https://www.epa.gov/air-emissions-factors-and-quantification/tanks-emissions-estimation-software-version-5
https://www.epa.gov/air-emissions-factors-and-quantification/tanks-emissions-estimation-software-version-5
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73 kPa = 10.59 psi
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RVP=5.0 Calcs

Number of Leaking 
Days (All Tanks)

Average Daily 
Emissions (lb/day) Emissions Total (lb)

February - All 
Tanks 7 353 2471

March - All Tanks 227.5 486 110672
April - All Tanks 34 718 24427
May - All Tanks 21 955 20052
All 157621 pounds
All 79 tons

1. Since this only includes periods of pressure management, how long were the vents damaged/leaking before
Earliest Start Date of 2/25/2022

1a. In the pre-pressure management time period, there would be both breathing and working losses.
2. How long did leaks continue after 

Last End Date of 5/21/2022
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RVP=10 Calcs

Number of Leaking 
Days (All Tanks)

Average Daily 
Emissions (lb/day) Emissions Total (lb)

February - All Tanks 7 861 6026

March - All Tanks 227.5 1182 269004
April - All Tanks 34 1772 60252
May - All Tanks 21 2454 51538
All 386819 pounds
All 193 tons

1. Since this only includes periods of pressure management, how long were the vents damaged/leaking before
Earliest Start Date of 2/25/2022

1a. In the pre-pressure management time period, there would be both breathing and working losses.
2. How long did leaks continue after 

Last End Date of 5/21/2022
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Estimate Conservatism
• This estimate is highly conservative.
•Only accounts for emissions from breathing losses 

from the crude oil storage tanks during this incident
• Including working losses would substantially increase 

emissions
•Only accounts for time period of Alyeska pressure 

management (February – May 2022)
• Relies on Alyeska data for when damage was first 

detected and repaired.

36



4/30/25

19

37

38



4/30/25

20

39

40



4/30/25

21

Estimate excludes emissions from:

1. “Working” losses – i.e., when tank liquid levels rise
2. Documented leaks before Feb. 2022
3. Documented leaks after May 2022 
4. Tanks 7 and 8, which sustained documented vent 
damage
5. Ballast Water Tanks, which sustained documented vent 
damage
6. Documented leaks from thief hatches during Feb. - May 
2022
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1. Excluding Tank Working Losses from 
the Emissions Estimate
• Normally, Tank emissions are the sum of Breathing (or 

Standing) Losses PLUS Working Losses
• Working Losses account for emissions that are expelled from the 

tank as the tank is filled, causing the vapors above the liquid level to 
the displaced

• Unless a tank has very infrequent throughputs, working losses can 
dominate breathing losses.

• Alyeska sought to reduce throughputs in the tanks that were 
leaking during pressure management.

• Nonetheless there were occasions when there were changes in the 
liquid level for the leak period.  These working losses, which could 
be substantial, are not included in the current emissions estimate.
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2. Excluding Documented Leaks Before Feb. 2022 
from Emissions Estimate 

Note: this study does not account for these documented leaks before 
Feb. 2022
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3. Excluding Documented Leaks after May 2022 
from Emissions Estimates 

Note: this study does not account for these documented leaks after May 
2022
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Severe damage to Tank 8

Damage to Tank 7
Note: this study does not account for potential emissions from Tank 7 and 8’s damaged vents
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5. Excluding Documented Leaks from Ballast Water Tank Vent 
Valve Leaks from Feb. – May 2022 in Emissions Estimates

Note: this study does not account for 
these documented leaks from the 
ballast water storage tanks from Feb –
May 2022
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Note: this study does not account for these documented thief hatch leaks 
from Feb. – May 2022

6. Excluding Documented Leaks from Thief Hatches 
from Feb. – May 2022 in Emission Estimates
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