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Presentation Outline

• Introduction

• Subsea dispersant injection (SSDI)
reduced potential exposure of well-
control workers to volatile organic
compounds (VOCs). Zhao et al.
Marine Pollution Bulletin Volume 173,
Part B, December 2021.

• Industry Recommended Response
Worker Safety Considerations for
Requesting Regulatory Concurrence
for Subsea Dispersant Use. API
Bulletin 4719(b), 2022.
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Introduction
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• SSDI was approved for initial use during the Deepwater Horizon Incident in early May 2010 & 
became fully operational on May 15, 2010

• Effective SSDI reduces the size of oil droplets, their rise velocity and results in the reduction of 
oil slicks / VOC above the release point 

• Logistical and regulatory constraints resulted in an average SSDI rate of 7.8 GPM. A constant 
release rate of 37,100 BPD equates to a Dispersant to Oil ratio (DOR) of ~ 1:140 (one gallon of 
dispersant to 140 gallons of oil)

• Subsequent research suggests a DOR of 1:100 or greater (e.g., 1:75 or 1:50) is required for 
SSDI to optimally disperse oil

Before injection 11 hours after injection

Ocean Imaging



Zhao et al., 2021- Data Sources
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Title Source (s)
No. 
data 

points*

No. of 
zeros

Maximum 
value

Subsurface 
dispersant 
injection rate

 GRIIDC, daily data from April 30 to July 15, available at: 
https://data.gulfresearchinitiative.org/data/BP.x750.000:0018

 BP: high resolution data from June 1 to July 3, available at: 
https://www.diver.orr.noaa.gov/documents/20233/39182/BP
+Dispersant+Volumes+Logs.zip/6c33d118-b946-584b-3ece-
d7b2e6b3a467

 77

 939

 9

 123

 14.3 GPM

 24.4 GPM

AreaRAE VOC 
measurements

NOAA SCRIBE database, available at: 
https://www.ncei.noaa.gov/access/metadata/landing-
page/bin/iso?id=gov.noaa.nodc:0086261.

90,294 42,130 2999 ppm

Personal 
monitoring 
data

GRIIDC, available at: 
https://data.gulfresearchinitiative.org/data/BP.x750.000:0007 1272 0 50 ppm

* Data from within SIMOPS zone.
Exxon



(a)

(b)

n=90294

n=1846
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Distribution of VOC concentration (a) and SSDI injection rate (b) from May 1 – June 20, which covers the range of VOC data available. The VOC data are hourly points, representing 
the maximum 15 minute rolling average each hour, obtained from NOAA SCRIBE database (Table 2). Note that zero VOC is offset to emphasize how many values are close to 0 ppm, and 
the y-axis scale changes at 200 and 1000ppm to give a clearer view of the data. SSDI injection rates were obtained from two sources (Table 2), one, GRIIDC, contains daily data from April 
30 to July 15, the second, the high resolution data extends from June 1 to July 3 with variable time steps greater than 1 minute. The two were combined and interpolated to hourly intervals 
to coincide with the VOC data. Three major events are also indicated, which are Day 0 (May 15) – SSDI was fully functional, Day 11-13 (May 26-28) – Top kill were attempted, and Day 
19 (June 3) – Riser was cut and Discoverer Enterprise started to collect oil and gas.

Exxon
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Percentage of the number of VOC concentration within the range of >50 PPM, >250 PPM, >1000 PPM and <5 PPM,. Data were binned into 
four categories based on the SSDI injection rate (IR): IR=0 GPM, 0<IR≤6 GPM, 6<IR≤10 GPM and IR>10 GPM. The percentage was calculated 
within each category. The top panel is for the full data set, while the bottom panel is for the data set of before Riser Insertion (≤Day 19).

8-fold reduction for 
6<IR≤10 GPM

5.6 fold for IR>10 
GPM, from no SSDI

14-fold for 6<IR≤10 
GPM

19 fold for IR>10 
GPM

Exxon



7

Average of normalized-VOC hour over a threshold of 50 PPM. The VOC-hours were calculated by the summing the VOC hour (VOC 
concentration – threshold) within each hour, and normalizing by the total number of AreaRAE detectors reporting within that hour. Data 
were binned into four categories based on the SSDI injection rate (IR): IR=0 GPM, 0<IR≤6 GPM, 6<IR≤10 GPM, and IR>10 GPM. a) Full 
data set, showing a 16-fold reduction at SSDI >10, and b Data collected before riser insertion showing a 29-fold reduction at SSDI >10.

16 fold 29 fold

Exxon
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Cumulative normalized VOC-hour >50 ppm for the potential SSDI scenarios. The ‘Actual’ data are the measured data plus the 
average normalized-VOC hour of no SSDI for any date stamps missing VOC-hour values before Day 0, or the average normalized 
VOC hour with SSDI for any date stamps missing VOC-hour values after Day 0. The scenario of no SSDI was the cumulative of 
average VOC hour of no SSDI, projected from Day 0. The ‘best case’ scenarios used the average VOC hour for SSDI>10 GPM (full 
event) projected to Day 0 or Day -14.

52% decrease

68% decrease

94% decrease

Exxon



Conclusions
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• SSDI reduced VOC within the SIMOP zone

• SSDI should be initiated as quickly as possible to maximize VOC reduction benefits

• Please refer to the paper for more details:

Zhao, L. Mitchell, D.A., Prince, R.C., Walker, A.H., Arey, S., Nedwed, T.J., Deepwater Horizon 
2010: Subsea dispersants protected responders from VOC exposure, Marine Pollution Bulletin, 
ISSN: 0025-326X, Vol: 173, Issue: Pt B, Page: 113034
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Establish SSDI Need (Safety 
Case)

Subsea Loss of Well Control

Determine SSDI Applicability 
and Availability

 Oil is dispersable
 SSDI resources (equipment/dispersants) are 

readily available
 SSDI system can be deployed at well site

 Conduct initial air (VOC) monitoring and 
compile critical data

 Compare monitoring results to regulatory and 
industry thresholds

 Consider extended responder exposures 

Submit Temporary SSDI 
Authorization Application to 

FOSC

 Coordinate with IMT Environmental Unit
 SSDI safety case and mitigation potential 

with supporting evidence
 Talking points summary
 Air monitoring plan/DMQPP
 SSDI system availability and projected 

installation timeframe
 Other FOSC critical data needs as required

Validate SSDI Safety Case 
Mitigation During Temporary 

Use

 Determine dispersant efficacy
 Conduct air and other monitoring activities 
 Compare to pre-SSDI results and thresholds
 Develop, as appropriate, justification for 

continued SSDI use to mitigate safety case

Submit Authorization 
Application for Continued 

SSDI Use

 Justification for continued use including 
validation of safety case mitigation

 Plan for continued air monitoring and 
evaluation of SSDI need/safety case 
mitigation effectiveness

 Estimate SDDI efficacy
 Evaluate results of previous SSDI 

applications or current modeling studies
 Consider delays due to use of respiratory 

protection (Level A, B or C, as appropriate)
 Incorporate applicable supporting evidence

Assess SSDI’s Safety Case 
Mitigation Potential/

Justification
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Appendix B: Supporting Evidence

• Zhao et al. 2022 paper

• API study with RPS on CRA, 2017 

• API study with RPS on VOC modeling, 2018 

• EPA and BSEE report, 2016

• API study with Ocean Imaging, 2022

• Other research



Thank you! 
[Presenter’s email]


