
 

 

 

                                                       

 

      

  

 

   Republic of Korea University of Seoul, University of Saskatchewan     

          and Baylor University Developed A Mesocosm Sediment Or  

       Shoreline Experimental Design/Study To Determine The Best   

                     Shoreline Clean up Product/Process Available. 

 

The experimental mesocosm design utilized a gravel shoreline matrix, with a hard 
bottom. The 12 professors from 12 different University departments utilized a 
mesocosm that emulated tide, and various aspects of intertidal zones. 

    The experiment considered a number of variables with a scoring value defined as 
the SQT system. This system considered variable such as percent removal of oil, 
time, positive or adverse effects of the product/process, toxicological effects, and 
economics of the product/process. 

    “Among the remediation techniques proposed by the International Tanker 
Owners Pollution Federation (ITOPF), 6 techniques were applied during the 
experiments (Fig. 1) (ITOPF, 2011). In particular, considering the applicable 
physical remediation techniques in a gravel and/or rocky shore from the manual of 
ITOPF (2011) , we chose the techniques which can be used in an indoor scale 
experiment (Table S2) possibly. They included 3 physical techniques; manual hand 
wiping (MA), flushing (FL), and hot water-high pressure (HW/HP). We analyzed the 
pressure in each remediation technique with (MA: 30 bars, FL: 20 bars, and HW/HP: 
130 bars) by the in-line pressure gauge kit in each machine. Total 4 products were 
used in the biological remediation (fertilizer: oleophilic fertilizer, S200; emulsifier: 
Tween 80; multi-enzyme: Oil Spill Eater II; microbe: mixture (Alcanivorax sp., 
Roseovarius sp., Corynebac- terium variabilis, Dietzia sp., Sphingomonas yanoikuyae, 
Kyotococcus sed- entarius, Bacillus aquimaris, Novosphingobium, Pentaromativorans, 
and Yarrowia lipolytica)). To evaluate the mixed effects of biological reme- diation, 3 
combined biological techniques; fertilizer + emulsifier (FE), fertilizer + emulsifier + 
microbe (FEM), and fertilizer + multi-enzyme + microbe (FMeM) were selected. In 
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addition, natural attenuation during which no active treatments were applied (NT) 
was used to simulate responses to seawater circulation alone.”  

    Toxicity of the oil was measured as well as the reduction in toxicity or increase in 
toxicity was measured once the product/process was incorporated. Bacteria counts 
and Benthic recovery were measured as well, to look for short term and long term 
impacts of utilizing a particular product/process. Each variable measured was given 
a score, and the scores were tallied up to discern the most effect reduction in oil 
with the least effect on the environment/marine species, as well as the time for the 
oil contaminated area to recover after the use of a product/process. 

“Biological remediation, which was applied for 30 d, during which weathered oil 
was present on gravel (set treatment day as 0 d). Rate of removal of TPH was 49%, 
greater than NT when biological remediation techniques were applied. Removal of 
TPH of 50–66% was observed after 90 d (− 30 d to 60 d) (Fig. 2b and S3b). Greatest 
reduction of toxicity of 62%, was observed for treatment FMeM, “This means that 
Oil Spill Eater II ( OSE II) produced the greatest reduction of oil, compared to 
fertilizers, S200 and Tween 80. 

 The “recovery of the benthic invertebrate community was greater with increases of 
all three ecolog- ical endpoints observed during the weathering period (Fig. S4b). On 
60 d, the greatest ecological recovery of 346%, was observed for treatment FMeM 
followed by FEM and FE with improvements of 267% and 220%, respectively.” This 
means that OSE II by a significant percentage out performed the fertilizers, and 
other products. 

“The number of bacterial OTUs in biological treatments also increased over 90 d of 
experiments, with final values being five-fold greater than initially stage (− 30 d) 
(Fig. S4b). Oil-degrading bacteria were more abundant in biological treatments than 
physical treatments, (Table 1). In marine environments exposed to oil spills, 
abundances of hydrocarbon- degrading bacteria rapidly expands (Love et al., 2021). 
Relatively lesser and slow breakdown of residual oils in biological treatments than 
physical treatments minimize this response.” This means the physical removals had 
a elevated adverse effect to the bacteria growth count , over the bioremediation 
products. 

“The 90 d, total recovery efficiency reached 47% in the FMeM treatment, which was 
greatest among the biological treatments. In the previous study, as in one of the 
series of this study, a combination of microbes was effective for remediation of the 
sedimentary contamina- tion by oil. Interestingly, "no treatment" showed 
comparable recovery to others, indicating natural attenuation can promote soft 
bottom benthic community health.” This means that no treatment was as effective as 
Tween 80 and S200 and fertilizers, while OSE II was the most effective product with 
the efficiency of 47% obtained. 

“Based on the MAUT analysis, FMeM treatment scored greater in all categories 
compared to other biological techniques (Fig. 5a and Table 1). Other techniques 
scored similarly in environmental perfor- mance and technical applicability (0.18–



0.27), but FMeM scored the greatest in environmental performance (0.45) because 
of a quick reduction of oil.” Oil Spill Eater II was the best product utilized in this 
mesocosm study, with quick reduction of oil, while reducing the toxicity in the 
environment, and allowing for the quick recovery of the Benthic layer. 

OSE II was then compared to physical removal, where OSE II proved to be the best 
means to reduce oil and protect the environment. The physical removal showed it 
could remove oil, however there were environmental adversarial reactions to this 
physical removal. 

“According to the results of this study, the use of the initial implementation of MA 
and the use of FMeM ( OSE II ) treatment can promote the recovery of benthic 
community health avoiding further adverse effects.” 

The OSEI Corporation had associates present at the Valdez Oil Spill in Alaska and the 
Hebie Spirit oil spill in South Korea, these two spills were named in the early part of 
this report, and OSE II was actually used on both spills with great success. See OSE II 
at the Hebie Spirit oil spill  https://www.osei.us/photoalbums/south-korea-muyon-
port-beach, and https://www.osei.us/photoalbums/south-korea-hebie-spirit-2 and 
this link to OSE II being used by the Homer Volunteer group in Homer Alaska during 
the Valdez spill  https://www.osei.us/tech-library-pdfs/2011/28-
OSEI%20Manual_SuccessStories.pdf  pages 178-179. 

The Valdez spill Exxon attempted hot water high pressure washing, while the tide 
was going out, the problem was once the tide re-entered the shoreline the oil 
recoated the rocks, this was a very incomplete actual removal of the oil in the field, 
and basically accomplished nothing. 

The use of hand wiping was carried out during the Valdez spill as well with rags , 
this while maybe producing a moderate removal rate came with a high cost to the 
personnel. Due to the VOC’s associated with crude oil spills, as well as toxic 
chemicals applied to the spill, CNN reported during the BP Macondo spill, that over 
99% of the Valdez responders had died within 10 years, keep in mind the average 
responder was 30 years old or less. This also brings up a peripheral aspect to using 
volunteers to pick up oil/tar balls off of beaches, this should never be allowed, since 
these unsuspecting personnel are breathing VOC’s and other toxic aspects of oil 
spills, especially when OSE II is accessible globally and is currently used 120 
countries as of September 2023. This report shows what numerous other University 
and Government studies/experiments have shown previously,  that is OSE II is the 
most effective means to safely remove oils spills while protecting natural resources, 
and reducing the toxicity of the oil to the environment. 

The great efficiency this report shows for OSE II was in a laboratory setting, while 
the mesocosms were some of the best experimental design we have seen, it is still 
different than the field. OSE II has been used on over 64,000 spills at the time of this 
summary writing, and OSE II has been used on numerous open water and shoreline 
spills. OSE II was used on over a 550,000 liter spill in Nigeria Bayless state, where oil 
covered 18 kilometers of shore line, where about half the shoreline was covered 
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with mangroves, the rest was sand based, with a substantial amount of oil on the 
open water. OSE II was applied while fishing was suspended, to the shoreline, 
mangroves, and open water. Shoreline surface samples were obtained as well as half 
meter deep samples were taken and tested over time. The oil had been reduced by 
97.9% on the shoreline and 99.9% on the open water while protecting the natural 
resources, and because OSE II causes oil to float, none of the marine species were 
destroyed, or effected by the spill, since the oil never entered the water column. No 
humans suffered ill health as well, this actual field use as well as numerous other 
shoreline and open water clean ups show while OSE II is very effective in the 
laboratory, it is even more effective in the field. This is the video and the report links 
for the massive clean up: video https://www.osei.us/archives/1519 report link 
https://www.osei.us/wp-content/uploads/OSEI-NIgeria-AGIP-Brass-Terminal-
Clean-up-complete-data-set-4-14-14-.pdf     There has never been another product 
or process in the world clean up this massive of an oil spill, as economical, as non 
toxic and as safe, nor as efficient as OSE II performed.  

OSE II can stand alone as a first response and only response tool and has for 33 
years to date. This report just substantiates OSE II ability further. Report, and link 
below. 

 

Steven Pedigo 

CEO OSEI Corporation 
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This is the link to the report   
https://www.sciencedirect.com/science/article/pii/S0304389422007348                                                                                                             

 



 

 

 

 

 

 
 

 



 

 

 

 



 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 



 

 

 

 



 

 

 

 


