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SEPR and S-ISCO Remediation of MGP Gasworks, 
Sydney Australia 

Summary 

A pilot trial implementation was completed to demonstrate the 
effectiveness of EthicalChem patented surfactant enhanced 
technologies1, Surfactant Enhanced Product Recovery (SEPR) and 
Surfactant-enhanced In Situ Chemical Oxidation (S-ISCO®), on the 
remediation of gasworks related contamination at a former 
manufactured gas plant (MGP) site located in Sydney Australia. 
Contaminants of potential concern included polycyclic aromatic 
hydrocarbons (PAHs) and total petroleum hydrocarbons (TPH). 

The remedial implementation took place on an active construction 
site along the Sydney water front, Figure 1. The pilot area was 
located close to several sensitive receptors including a harbour, 
underground utilities, sewer systems, and trees. SEPR and S-ISCO 
chemicals were monitored on site, ensuring there was no migration 
toward the harbour or risk to any sensitive receptors. 

 

   

                                                      
1 Ethical Solutions, LLC acquired the intellectual property developed by VeruTEK Technologies, in September 2014. 

PROJECT FACTS 

Site 

Former MGP              
Sydney Australia 

Contaminants of Concern 

PAHs, TPH 

Objectives 

Demonstrate the SEPR & 
S-ISCO technologies on 

removal and destruction 
of contaminants 

Results 

Removed 950 L of DNAPL 
with SEPR, and met several 

site objectives following 
the sequential SEPR &       

S-ISCO treatments. 

 

 

 

Figure 1 – Site location 
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Site Background 

Dating back to the early 19th century, this site has been 
the location of extensive commercial and industrial use 
including gasworks, ship berthing and associated 
commerce, and a passenger terminal. From 1840-1921 
sections of the site were used to manufacture gas and 
portions of the former gasworks infrastructure remain in 
lace beneath the current slab surface and adjacent road. 
As a result, the subsurface now contains dense non-
aqueous phase liquid (DNAPL), as seen in Figure 2, along 
several other organic contaminants including PAHs and 
TPH.  

Environmental investigations at the site determined that significant risk of harm to human health 
and the environment are possible from the contamination. An additional concern is the migration 
of these contaminants toward the harbour, which is likely affected by the variable and 
unconsolidated nature of the fill materials present on the site. 

Implementation Design 

The SEPR technology is designed to remove bulk free phase, non-aqueous phase liquid (NAPL), 
from the subsurface, thereby significantly reducing the contaminant mass and optimizing the 
subsequent S-ISCO implementation. S-ISCO implementation involves a simultaneous injection of 
a surfactant-oxidant blend where surfactants desorb and emulsify the residual contaminants 
providing increased efficiency in the oxidative reaction.  

SEPR Implementation 

The SEPR phase consisted of injecting a solution of EthicalChem’s plant-based 
surfactant/cosolvent blends simultaneously with low doses of hydrogen peroxide. The 
surfactant-peroxide blend desorbs and emulsifies the NAPL from the subsurface soils, while the 
gas bubbles, generated by peroxide decomposition, facilitate movement of the NAPL toward 
extraction wells for recovery. A total of 21,000 L of SEPR chemistry was injected at concentrations 
from 20-40 g/L surfactant and 0.5-1.0% hydrogen peroxide. SEPR injections took place over a 
period of 2.5 weeks, during which time fluid was injected and extracted from recovery wells, 
along with DNAPL.   

S-ISCO Implementation 

S-ISCO implementation consisted of two phases. During phase I VeruSOL (a blend of plant based 
surfactants and cosolvents) was injected in combination with alkaline activated sodium 
persulfate for 4.5 weeks. Phase II began immediately after phase I consisting of VeruSOL 
injections with higher concentrations of hydrogen peroxide, and lasted approximately two 
weeks. Phase I was designed to destroy residual soil contamination and emulsified contamination 
remaining from the SEPR injection phase. Concentrations throughout this process ranged from 
5-15 g/L VeruSOL and 50-100 g/L sodium persulfate. Phase II was designed to rapidly activate the 
remaining persulfate (by peroxide) and destroy residual emulsified groundwater phase 

Figure 2 – thick DNAPL present in a pre-
treatment soil boring 
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contamination. Concentrations during this phase ranged from 5-10 g/L VeruSOL and 0.5-4% 
hydrogen peroxide.  

Sampling and Analysis 

Final soil samples were taken 8 weeks post S-ISCO injections, once on-site groundwater analysis 
indicated the S-ISCO chemicals had fully reacted and were no longer present in the subsurface. 

Pre and Post Injection soil samples were collected from five different locations across the test 
area, from 5-7 different depths at each location. Samples were sent for third party analysis. 

Monitoring 

Throughout the implementation process, groundwater samples were monitored on site daily for 
parameters corresponding to the SEPR and S-ISCO chemicals. Parameters included; interfacial 
tension (IFT) to track the movement of VeruSOL, oxidant concentrations, pH, conductivity, 
oxidation-reduction potential, TPH, and turbidity.  

Results 

The results from this pilot trial indicated that the SEPR technology was highly effective for 
removal of bulk free phase contamination from the subsurface. Additionally, the subsequent S-
ISCO phase oxidized the residual contaminants, achieving many site specific success criteria. 
Figures 3a and 3b below illustrate the visual change in an unsaturated soil boring, SL-1 from 0.5 
m to 1.5 m, pre and post injections. 

 Figure 3a. Pre-Injection Soil Boring SL-1 (0.5-1.5 m) Figure 3b. Post-injection Soil Boring SL-1 (0.5-1.5 m) 

 

 

Contaminant Removal and Destruction 

The SEPR phase of treatment successfully removed bulk free phase contamination from the 
subsurface. A total of 950 liters of DNAPL was removed during the SEPR process, as verified in 
the final report, issued by the consultant. This free phase was removed primarily as an emulsion, 
and was disposed of off-site. Ultimately, the SEPR implementation process reached the client 
criteria. 

The S-ISCO phase resulted in further destruction of the residual contaminants. Results varied 
across the site, both in location and depth interval. Areas of higher chemical contact resulted in 
meeting several success criteria while areas with minimal/no contact by the S-ISCO fluid, due to 
underground preferential pathways, met fewer success criteria.  An underground storm sewer 
line which ran directly through the treatment area impacted treatment distribution in some 
sections of the site. 

http://www.ethicalchem.com/


Case study – MGP AU   Ethical Solutions, LLC 
 

Contact us at 860-757-3788 | 177 Governor’s Hwy, South Windsor, CT 06074 | Visit us at www.ethicalchem.com 

All 31 soil samples analyzed were below the site criteria for TPH (C10-C14), as were, 30 of 31 soil 
samples analyzed for TPH (C15-C28) and 30 of 31 samples analyzed for TPH (C29-C36). PAH 
concentrations were below the site criteria, for tar containing material (TCM), in 24 of 33 soil 
samples analyzed. The table below outlines the soil results from the pilot trial. 

Contaminant 
Samples Below Criteria 

Post Injections 

C10-C14 100% 

C15-C28 97% 

C29-C36 97% 

Total PAHs 73% 

 

Overall, the SEPR and S-ISCO processes were effective in significantly reducing the amount of free 
phase and residual contamination present in the subsurface at this site. Data also supported that 
preferential pathways, caused to an extent by the underground storm sewer line which ran 
directly through the treatment area, resulted in variable reductions throughout the site. In areas 
with ideal chemical contact most site criteria were met, whereas in areas with little chemical 
contact fewer site criteria were met. 

Conclusions & Outcome  

Based on review of all soil and groundwater analyses the following conclusions were made: 

 Success criteria were achieved for TPH in 30 of 31 soil samples 

 Total PAHs were below TCM criteria in 24 of 33 soil samples, 

 Less TCM was visible upon the completion of the post injection sampling. 

Additionally, extensive environmental and human health monitoring was undertaken during this 
pilot trial, including monitoring of harbour water, ambient air monitoring, and nasal ranger 
monitoring. The results from this monitoring confirmed there were no unacceptable impacts to 
the environment which occurred as a result of this remediation event. 
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