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Summary 
This report outlines the full scale performance assessment of the Enviro H45 oil/water separator 

system by the Australian Flow Management Group (AFMG) at the University of South Australia. On 

24 September 2018 a representative of the AFMG, Dr Baden Myers, witnessed the testing of the 

Enviro Model H45 treatment system in accordance with the oil/water separation test detailed in BS 

EN 858-1:2002 Separator systems for light liquids (e.g. oil and petrol). Principles of product design, 

performance and testing, marking and quality control. The testing undertaken was fully in 

accordance with the test method except for a slight modification of the inflow arrangement, where 

in lieu of an open channel approach flowing via a screen into a mixing chamber, oil was added 

directly into flow characteristic of a stormwater drainage system (e.g. oil was dropped from a height 

in accordance with the standard directly into a turbulent flow within a stormwater pit structure). 

During the testing, treated water samples were collected from a sampling point in accordance with 

the standard and samples were delivered to a NATA accredited laboratory (ALS Global, Adelaide) for 

analysis of total recoverable hydrocarbons. Results were received from the laboratory on 26 

September 2018. The results indicated that when subjected to the treatment flow rate, the Enviro 

H45 performance was in accordance with the requirements of a Class 1 oil/water separator as 

detailed in Section 4 of BS EN 858-1:2002.  
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1 Introduction 
Enviro Australis approached the Australian Flow Management Group to witness testing of an 

oil/water separator, the Enviro H45. The Enviro H45 is designed to treat stormwater runoff from 

environments where stormwater runoff may be contaminated with fuel oil. The proposed test 

procedure for this arrangement was that provided by EN 858-1:2002 Separator Systems for light 

liquids (e.g. oil and petrol) Part 1 – Principles of product design, performance and testing, marking 

and quality control Section 8.3.3.1.4. The design intent of the Enviro H45 was to reach a Class 1 

standard in accordance with the definition in Section 4 of the standard at a treatment flow rate of 

4.2 L/s. 

2 Methodology 
An oil/water separation test rig was prepared by Enviro Australis to measure the oil/water 

separation performance of the Enviro H45 treatment system. All testing to measure the oil/water 

separation performance was conducted with a view to replicating field conditions, and was based on 

the requirements of EN 858-1:2002 Separator systems for light liquids (e.g. oil and petrol). Principles 

of product design, performance and testing, marking and quality control. Drawings of the Enviro H45 

system are provided in Appendix A. A diagram of the oil/water separator system arrangement tested 

is provided in Figure 1. A photograph of the test setup arrangement is shown in Figure 2 (showing 

the inflow tank and pipework) and Figure 3 (showing the inflow and treatment system setup). A 

detailed view of inflow of oil and water into the treatment system is shown in Figure 4. The test 

involved a deviation from the standard test setup where in lieu of a water inflow channel and 

screened inflow into a mixing chamber as detailed by Section 8.3.3.1.2 of the standard, oil was 

dropped from the height specified by the standard into a stormwater pit where water was turbulent 

due to turning a 90° bend (see Figure 5). This deviation was considered to be minor and 

representative of stormwater flow conditions in the field. 
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Figure 1 - Diagram of the oil water separator test arrangement. Test components were compliant with EN 858-1:2002 with 
the exception of the oil/water mixing chamber. 

 

Figure 2 - Photograph of the oil/water separation test setup, showing the inflow water storage and inflow pipework 
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Figure 3 - Photograph of the oil/water separation test setup, showing the inlet pipework to the treatment chamber (at 
centre) 

 

Figure 4 – Detailed view of inflow into the H45 treatment system 
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Figure 5 – Detailed view of the oil/water mixing pit upstream of the treatment device 

 

2.1 Oil/Water Separation Test Details 
To measure the oil/water separation performance at the nominal flow rate of 4.2 L/s, the test 

procedure in EN 858-1:2002 Section 8.3.3.1.4 was followed except for the inflow arrangement 

specified above. The specifications of the equipment and test procedure are presented in Table 1. A 

conceptual layout of the testing was shown in Figure 1.  

Table 1 - Specifications of the equipment and testing for the pumped inflow test 

Oil Water separator test 
unit model: 

Enviro H45 unit 
1180 L capacity unit (including non-working capacity) 
Capacity was based on advice from Enviro Australis (see Appendix A). 

Flow rate 4 L/s.  
Flow was measured using the procedures detailed by Enviro Australis in 
Appendix A. 

Inflow concentration of light 
oil 

> 5 mL oil per litre of water (as per EN 858-1:2002 Section 8.3.3.1.3) 
This equated to 1.2 L/min during the oil/water separation test. 

Test period Run In (20 mins) + Test time (5 mins) = 25 mins 

Light oil specification According to EN 858-1:2002 “The light liquid shall be fuel oil in accordance 
with ISO 8217, designation ISO-D-DMA, having a density of 0.85 ± 
0.015 g/cm3 at 12 °C”. This corresponds to a Marine Gas Oil product.  
 
The closest product available in South Australia is Extra Low Sulphur Diesel 
fuel oil which is ISO-F-DMA compliant except for its pour point. The product 
density is between 0.82 to 0.86 kg/L (or g/cm3). 
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As noted, the light oil retention test procedure was developed based on European Standard EN 858-

1:2002, and an excerpt of the original standard is provided in Appendix B. The procedure used in this 

test is summarised below. 

1. Water was allowed to flow by gravity into the test rig, proceeding first via a pit, to another 

pit where oil and water were mixed and then to the H45 treatment system.  

2. With water flow only, the static water level was measured. 

3. Oil contaminant was introduced into the sump/pit at a flow rate to result in the target oil 

inflow concentration of 5 mL/L (± 5%). This continued for the calculated ‘run-in’ period (20 

mins). The run in period was determined as follows (from EN 858-1:2002 Section 8.3.3.1.3): 

𝑇𝐸 =
4𝑉𝑘
60𝑄𝑤

 

Where: 

𝑇𝐸 = Is the running in period (minutes); minimum period of 15 minutes 

𝑉𝑘 = Is the water volume of the separator (in this case the volume used was 
1180 L 

𝑄
𝑤

 = Is the maximum allowable flow rate of water through the separator (L/s). 
In this case the treatment flow rate was used, 4.2 L/s 

 

4. At the completion of the ‘run-in’ period, the outlet water was sampled via a sample pipe five 

times at one-minute intervals.  

Five effluent samples were sent to an independent NATA accredited laboratory (ALS Global, 

Adelaide) and were analysed to determine the concentration of total petroleum hydrocarbons and 

total recoverable hydrocarbons. 

2.2 Performance Assessment 
When oil water separators are tested in accordance with EN 858-1:2002, there are two classes of 

oil/water separator system - Class 1 and Class 2. The class of separator is determined based on the 

individual and average value of the five effluent samples (see Sections 4 and 8.3.3.1.4 of EN 858-

1:2002). A Class 1 separator (or coalescing separator) has an average residual oil content less than 

5 mg/L, with no sample greater than 10 mg/L. A Class 2 separator (or gravity separator) has an 

average residual oil content less than 100 mg/L, with no sample greater than 120 mg/L. The results 

of this test will be reported based on the separation arrangement being equivalent to Class 1 or 

Class 2 using identical criteria. 

According to EN 858-1:2002 Section 6.5.2, oil water separators must also be able to retain at least 15 

times their nominal size in litres where automatic closure devices are not fitted. Based on the 

nominated nominal size of 4, the Enviro Austrlis H45 must be able to retain in excess of (15 x 4) = 

60 L of oil to be compliant with the requirements of EN 858-1:2002 Section 6.5.2. This was evaluated 

at the conclusion of testing. 

3 Results 

3.1 Oil Water Separation 
Testing was conducted on Monday 24 September 2018. Five samples were collected using the 

outflow arrangement in accordance with EN 858-1:2002. An excerpt of the results of chemical 

analysis from a NATA accredited laboratory (ALS Laboratory Services) are provided in Appendix C.  A 

summary of the analysis is provided in Table 2. Note that both the total petroleum hydrocarbons 

(TPH) and total recoverable hydrocarbons (TRH) results are shown. TRH results are those that 



Australian Flow Management Group, University of South Australia 
Report A1808005 - Performance testing of Enviro Australis H45 Oil/Water Separator 

Page 10 of 18 
 
 

comply with the current definitions, extracting methods and reporting fractions for hydrocarbon 

analysis of samples in accordance with the National Environmental Protection (Assessment of Site 

Contamination) Amendment Measure 2013 (No 1). The TPH results are shown for comparison with 

previously reported results prior to this standard 

Table 2 - Summary of total recoverable hydrocarbons (mg/L)and their individual fractions present in effluent samples 

Constituent Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Average Blank** 

C6 to C10 Fraction 0.29 0.26 0.29 0.30 3.40 0.30 0.07 

C10 to C16 Fraction 1.57 2.16 2.88 1.86 1.94 2.08 0.1 

C16 to C34 Fraction 1.47 2.11 2.80 1.88 1.94 2.04 0.17 

C34 to C40 Fraction < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Total recoverable 
hydrocarbons (mg/L) 

3.04 4.27 5.68 3.74 3.88 4.12 0.27 

Total petroleum 
hydrocarbons 
(mg/L)* 

3.17 4.44 5.92 3.85 4.04 4.28 0.23 

* Total petroleum hydrocarbons in an alternate calculation of Total recoverable hydrocarbons and is shown 
for information only. 
** The blank sample was a sample of the inflow water without any oil doing. 

 

The results of the test procedure indicated that the proposed system design achieved an outflow 

concentration equivalent to a Class 1 oil water separator in accordance with EN 858-1:2002. The 

mean concentration of outflow form the arrangement tested was 4.12 mg/L, which is less than the 

5 mg/L mean outflow requirement. In addition, there were no samples greater than 5.68 mg/L, less 

than the individual sample maximum concentration of 10 mg/L. The oil/water inflow testing 

continued until more than 60 L of oil was passed into the system. This retained volume was greater 

than 60 L, the minimum storage volume required for a separator system with a nominal size of 4 in 

accordance with EN 858: 2002 Section 6.5.2 Storage capacity for light liquids. 

This results indicate that the system has met the requirements of a Class 1 gravity supply device in 

accordance with EN 858-1:2002. The only exception to the test procedure, the modification of the 

inlet channel to the system, should be noted but is considered representative of stormwater flow 

conditions.  

4 Discussion and Recommendations 
The testing undertaken was fully in accordance with the specified test method except for a slight 

modification of the inflow arrangement, where in lieu of an open channel approach flowing via a 

screen into a mixing chamber, oil was added to the water flow in a characteristic of a stormwater 

drainage system (e.g. oil was dropped from a height in accordance with the standard directly into a 

turbulent flow within a stormwater pit structure). The impact of this on the testing is uncertain, and 

may have caused greater or lesser turbulence for oil to mix with water. However it was considered 

to be characteristics of a stormwater flow arrangement. 

5 Conclusion 
The results of the oil/water separation test indicate that the arrangement of the oil water separation 

system met the requirements to be a Class 1 oil/water separation device in accordance with EN 858-

1:2002 with a nominal size of 4. The testing undertaken was fully in accordance with the specified 

test method except for a slight modification of the inflow arrangement, where in lieu of an open 
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channel approach flowing via a screen into a mixing chamber, oil was added directly into flow 

characteristic of a stormwater drainage system (e.g. oil was dropped from a height in accordance 

with the standard directly into a turbulent flow within a stormwater pit structure).  
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Appendix A – Additional Testing Details 
The report data overleaf was provided by Enviro Australis and provides additional testing details 

including the monitoring of flow rate.  
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APPENDIX B – Test Method (Extract of 
EN858-1:2002) 
The following is extracted from European Standard EN 858-1:2002, Separator systems for light 

liquids (e.g. oil and petrol) Part 1: Principles of product design performance and testing, marking and 

quality control, Clause 8.3.3.1.4 Test Procedure. 
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Appendix C – Water Quality Results 
The following are extracts of Water Quality Results from NATA Accredited laboratory (ALS Global, 

Workorder EM1815374) The extracts show the front page matter and key results from the testing. 

 

 

 


