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VGP Compliance: 
How the Latest EPA Marine Lubricant Requirements Affect You

The National Oceanic and Atmospheric Administration (NOAA) estimates that more than 700 
million gallons of petroleum enter the environment each year, more than half of which is due 
to irresponsible discharges and illegal disposal. Oil leakage from stern tubes, once considered 
a part of normal operational consumption of oil by ocean-going vessels, has become an issue 
of concern and is now considered oil pollution. 

In its document EPA 800-R11-002, November 2011, the U.S. Environmental Protection Agency 
(EPA) references a 2010 study that estimated stern tube leakages and operational discharges 
of lubricant oils within the world’s 4,708 ports and harbors total 36.9 to 61 million liters (9.7 to 
16.1 million gallons) of lubricant oil annually!

In addition to spills and stern tube leakage, continuous low-level discharges are produced by 
other vessel systems during vessel operations in port. Both deck machinery and submerged 
equipment can contribute. However systems located below the waterline are a particular 
problem. Stern tubes and other submerged systems are pressurized to prevent seawater from 
entering the oil system where it could compromise lubrication effectiveness and equipment 

reliability. As these systems operate, oil naturally flows into the sea. 

In this paper we will discuss:

• The impact of today’s EPA regulations on the use of traditional mineral oil  
marine lubricants. 

• Critical lubricant performance requirements in oil-to-sea interface applications.

• The ability of products classified by the EPA as environmentally acceptable lubricants 
(EALs) to meet those requirements.  

By Jim Kovanda
Vice President
American Chemical Technologies, Inc.
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New EPA Vessel General Permit Regulations

In 2013, the EPA took action to minimize the adverse impact of lubricant discharges on the 
aquatic environment with its updated Vessel General Permit for Discharges Incidental to the 
Normal Operation of Vessels (VGP). The EPA VGP provides vessels with “authorization to 
discharge under the national pollutant discharge elimination system” in compliance with 
provisions of the U.S. EPA Clean Water Act (CWA).

Under the new VGP regulations, effective December 19, 2013, new vessels 79 feet or longer 
must use EPA-recognized Environmentally Acceptable Lubricants (EALs) in all oil-to-sea interface 
applications. Vessels constructed before that date will have to replace mineral oil or other 
lubricants and adopt EALs in all oil-to-sea interfaces unless technically infeasible. 

EAL Selection Criteria

The 2013 EPA VGP requirements mean, to legally operate in U.S. waters,  any deep draft vessel 
– as well as workboats and other craft covered by the regulations – must replace traditional 
mineral oil or other non-compliant lubricants with an EPA-defined environmentally acceptable 
lubricant in oil-to-sea interface applications. Even products described more generally as 
“environmentally friendly lubricants” must be converted if they do not meet the EPA EAL 
requirements.  

While VGP requirements have changed, marine industry needs for protection and performance 
have not. Vessel operators must identify compliant lubricant solutions that deliver the same (or 
better) performance and reliability as traditional lubricants for equipment operating with an 
oil-to-sea interface. 

New vessels 79 feet or longer must use EPA-recognized Environmentally 
Acceptable Lubricants (EALs) in all oil-to-sea interface applications.
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EPA Environmentally Acceptable Lubricants

By EPA definition an “environmentally acceptable lubricant” must be biodegradable, minimally 
toxic and not bioaccumulative. Because the majority of a lubricant is composed of the base 
stock, the EPA identifies compliant lubricants by base stock class. As mentioned earlier, the EPA 
identifies only four classes of lubricants that comply with the 2013 VGP EAL requirements: 
polyalkylene glycols (PAGs), synthetic esters, vegetable oils, and bio PAOs. Some applications 
have incorporated non-metallic bearings and are lubricated with seawater.

In order for a lubricant to be classified as an EAL it must meet specific EPA qualifications for 

biodegradability, toxicity and bioaccumulation as follows:

•	“Biodegradable” – Biodegradation is the chemical breakdown of oil caused by organisms 
or their enzymes into carbon dioxide and water. The EPA says several tests may be used to 
establish biodegradability, including tests published by the Organization for Economic 
Co-operation and Development (OECD). Under the OECD 301 A-F test methods, a 
lubricant is “readily biodegradable” if it is more than 60% biodegraded in 28 days.  

•	“Minimally Toxic” – Aquatic toxicity refers to the damaging effects of lubricants on marine 
life and populations. It is measured by the concentration in parts per million or milligrams 
per liter of lubricant that kills a specified percentage of test species. Lubricants must pass 
EPA prescribed tests for acute or chronic toxicity. Included are the OECD 201, 202 and 203 
tests for acute toxicity or the 210 and 211 tests for chronic toxicity. 

•	“Not Bioaccumulative” – Bioaccumulation is the build-up of foreign chemicals within the 
tissues of a living organism over time. Chemicals with a slow or low degradation rate can 
accumulate in tissues, leading to adverse effects. Bioaccumulation potential is measured by 
establishing its partition coefficient, which is expressed as log Kow.  Substances with a log 
Kow value below 3 or above 7 are considered non bioaccumulative. The two most common 
test methods for measuring bioaccumulation potential are OECD 107 and 117. The EPA 
also lists other characteristics of non-bioaccumulative materials in the regulations.

Four Classes of lubricants  
are identified by the  
EPA as EALs:

•	Polyalkylene	glycols		 				 
   (PAGs)

•	Synthetic	Esters

•	Vegetable	Oils

•	Bio-based polyalphaolefins   
   (bio PAOs)
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Clean Water Act Requirements

The U.S. Clean Water Act (CWA) regulates discharges of pollutants into U.S waters and the 
quality standards of surface waters. CWA compliance continues to be a requirement for vessels 
and other marine equipment operating in U.S. waters. 

Under the CWA, a lubricant cannot create a surface sheen on the surface of water in the  
event of a spill or other discharge. The presence of a visible sheen is one of the criteria for 
determining if a spill is deemed harmful to public health and welfare and subject to CWA 
reporting, fines and/or equipment repair and environmental remediation requirements. What’s 
more, the act states that dispersants, detergents, emulsifiers, chemicals or other substances 
may not be added to lubricant to remove the appearance of a visible sheen. 

Practically speaking, in order for marine operators to avoid CWA compliance issues, a 
non-sheening EAL should be selected. The EPA 40 CFR 435 Static Sheen Test is an effluent  
test but it can be used to determine the sheening potential of a lubricant.  

Lubrication Performance

While vessel operators, lubricant suppliers and other industry stakeholders must adapt to the 
environmental performance requirements prescribed by the EPA in the 2013 VGP, lubrication 
performance must be maintained to ensure equipment is protected and the efficiency, 
reliability and longevity needs of the marine industry are met. 

Efficiency and reliability are especially important in deep draft ocean marine applications  
to support operator needs for fuel and other operational savings and to avoid unexpected 
equipment problems that can delay transit and put vessels and crews at risk while on the  
open sea.

EALs must perform acceptably under the uniquely challenging humidity and water ingress 
conditions present in oil-to-sea interface applications, while also providing essential  
anti-wear performance, corrosion protection and a high viscosity index. Reduced friction,  
high load-bearing capacity and thermal stability are vital to maintain protection across all 
operating conditions. Oxidative stability is also important, to prevent degradation and 
formation of sludge or varnish in the system, which can affect change-out intervals and 
maintenance requirements.  

In summary, EALs must meet the industry’s demanding lubrication requirements and EPA 
regulatory mandates to be useful to marine operators, shipyards and maintenance facilities, 
and equipment OEMs, as well as to the other business and societal stakeholders who benefit 
from efficient, reliable and responsible vessel operations.  
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Hydrolytic Stability and Water Tolerance 

Lubricants used in oil-to-sea interface applications must be hydrolytically stable and tolerant 
of water influx. Hydrolytically unstable lubricants can form corrosive acids and insoluble 
contaminants that can reduce lubricant effectiveness, damage equipment and lead to 
premature equipment failure.  What’s more, polar additives in unstable fluid formulations are 
attracted to water and can leach from the fluids in the event of water ingress, degrading 
lubrication performance and further jeopardizing equipment.

Because water ingress is an inevitable threat to lubricants used in submerged applications, 
purifiers are often used in larger systems – such as stern tubes, controlled pitch propellers and 
larger Azipods® – to spin off insoluble water. However, water ingress must be promptly 
detected and water removed quickly to prevent damage. All too often, water ingress can 
remain undetected for extended periods.

In oil-to-sea interface applications, the best way to ensure continuous, effective lubrication 
and safeguard against costly equipment damage is by choosing a lubricant that is tolerant of 
water contamination.

Azipod® is a registered trademark of ABB

Equipment Compatibility

Equipment compatibility is a major concern of any marine operator when assessing  
alternative lubricant technologies, with seal compatibility usually the predominant  
concern. Seal failure can cause significant lubricant leakage at the oil-to-sea interface.  

While damage to seals can be caused by abrasive wear, contact with debris, or  
during installation, an incompatible lubricant can also cause seal deterioration and  
subsequent failure.  

Data packages provided by EAL suppliers should include test results documenting compatibility 
with common seal materials.  Equipment OEMs may also offer compatibility information as 
part of equipment technical specifications, or provide the information in response to specific 
customer requests during the fluid conversion process.  

Comparing EAL Properties and Performance 

The EPA identifies base-stock chemistries that could be classified as EAL’s – including PAG’s, 
synthetic esters, and vegetable oils and those materials have now been joined by bio  
PAO’s. The EPA focused on these materials because they could be made to be readily 
biodegradable, low in aquatic toxicity, and appreciably non-bioaccumulative.

Therefore, choosing from among EAL options should be based on how the lubricants will 
perform in oil-to-sea interface applications. The following data compares EAL properties and 
performance against important lubricant selection criteria.

Choosing from among EAL options should be based on how 
the lubricants will perform in oil-to-sea interface applications.
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FIGURE 1 – EAL WATER LIMIT COMPARISON1

EAL Product Water Limit (%) Notes

Polyalkylene Glycol (PAG)
(Water soluble PAG)

Up to 7,500 ppm
For normal operation

Inert to Water/Condensation. 
No change in lubricity or 
corrosion inhibition. 

Excess water may be 
removed using vacuum 
dehydration

(Mineral Oil 
Vegetable Oil 
Synthetic Ester
Bio PAO

 200 to maximum 500 ppm Excess water removed by 
high speed centrifuge and 
must be removed promptly

1 ASTM D 6304 

Water Limits

Because they are used at the oil-to-sea interface, the water tolerance of EALs is a primary 
concern. Water intrusion can break down unstable lubricants, cause corrosion inhibitors to 
leach out and result in accelerated wear to gears and other components. If the oil repels 
water and is not circulated, water can accumulate against metal causing corrosion and 
formation of iron oxides that can become a source of abrasive wear.

Figure 1 compares the water limits of EALs as measured using the ASTM D 6304 test method. 
Note that water soluble PAG lubricants are far more tolerant of water and retain their 
performance characteristics following water influx better than other EALs. This is because 
water contamination is solubilized into the PAG-based lubricant. Up to 10% ingress causes no 
change in the viscosity of water soluble PAG lubricants and there is no change in performance 
up to the 40,000 ppm or 4.0% upper limit for salt water. Residual salt does not react with the 
PAG molecule, but should be removed via particulate filtration due to its corrosiveness and 
abrasiveness. 

As vessel owners/operators transition to EALs, ASTM E 203 or another test should be 
conducted to determine if water is present in the system. A vegetable oil, bio PAO or 
synthetic ester should not be used if the maximum water content cannot be maintained 
between 200 to a maximum of 500 ppm.
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Hydrolytic Stability

Fluids that react with water can form corrosive acidic and insoluble contaminants that are 
potentially harmful to equipment. Ideally, no change in the Total Acid Number (TAN) of either 
the fluid or the water layer will occur. The Acid Change and Total Acidity Numbers shown in 
Figure 2, developed using the ASTM D 2619 test method, show that PAG-based lubricants are 
more hydrolytically stable than other EALs.  

FIGURE 2 – HydROLyTIC STAbILITy COMPARISON1

EAL Product Change in Acid Number
(mg KOH/g)

Total Acidity of Water Layer
(mg KOH)

Polyalkylene Glycol (PAG)* -0.01n Water Solubilized

Bio PAO -0.08 6.9

Synthetic Ester 0.83 19.37

Vegetable Oil 2.02 3.23

1 ASTM D 2619 – Test conditions: 75g of fluid, 25g of water, and a polished copper strip are sealed in a    
  bottle then placed in a 200°F (93°C) oven and rotated end-to-end at  5 rpm for 48 hrs. 
*Water soluble PAG

Despite the fact that bio PAOs are inert to water, the increased pH in the water layer indicates 
that additives from the formulation (typically corrosion inhibitors) are being leached from the 
base stock creating acidity. If the acidic water remains in the cavity, it can cause corrosion and 
related issues until removed. Meanwhile, the base stock now must function in the absence of 
critical corrosion inhibitors. 

In the case of the synthetic ester, an elevation of +0.83 indicates that the chemistry reacts with 
water and produces acidic byproducts. The TAN in the water layer also becomes very acidic. 
As with the bio PAO, this water contaminant should be removed to avoid excessive corrosion 
and premature wear in the system.

When vegetable oil, synthetic esters or bio PAO lubricants are used in oil-to-sea interface 
applications, preemptive measures are required to prevent problems caused by water 
contamination. Reservoirs should be outfitted with available equipment to remove water and 
filter particulate. Desiccant breather elements should be installed on the reservoirs to remove 
moisture in the air that would otherwise be breathed into the fluid during normal system 
function. High-speed centrifuges or vacuum dehydration systems equipped with particulate 
filtration are used to effectively remove water and the residual salt in larger systems but 
smaller systems typically operate without any means of water removal equipment.

This photograph shows the inside 

of a hydraulic reservoir that 

contained a vegetable oil lubricant. 

It shows the decomposition 

products of vegetable oils after 

reaction with water.  If left 

unattended, this contamination 

will affect equipment reliability  

and system performance. In 

addition, free water and residual 

salt in the system are corrosive to 

metal surfaces.
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Wear Characteristics

In dry and cool (100°F or below) operating environments, all EPA listed EALs can provide 
lubricity and wear performance similar to the petroleum products they replace. However, when 
catalysts such as combinations of water/heat/wear or metals/debris are present, the results 
can change dramatically. Wear characteristics of lubricants can be compared using data from 
mini-traction machine (MTM) testing.  

Coefficient of Friction – Figure 3 compares the coefficient of friction for EALs as well as a 
standard AW mineral oil. Coefficient of Friction (CoF) describes the ratio of the force of friction 
between two bodies and the force pressing them together, or the slipperiness of two mated 
surfaces. The curves depict the lubricity imparted by the lubricant. A lower friction coefficient 
indicates greater lubricity.  To simulate real-life conditions, the tests were conducted with neat 
lubricants and with 10% seawater added.  

The data show that the bio PAO and traditional AW hydraulic oil are displaced from the metal 
surface by saltwater resulting in higher upward sloping CoFs. Long-term repeated exposure to 
saltwater is expected to leach corrosion inhibiting additives from these fluids. The synthetic 
ester and vegetable esters interact with the saltwater, reducing their ability to attach to metal 
surfaces while slightly reducing their CoFs. Long-term repeated exposure to saltwater is 
expected to deteriorate the esters proportional to the hydrolytic instability of the lubricants.  
In contrast to the other EALs, water soluble PAGs interact with saltwater to create a true 
solution. While the water can displace the water soluble PAG from the metal surface, 
long-term repeated exposure shows good corrosion resistance because the lubricant holds 
the majority of the water away from the surface. 

Water-Soluble PAG’s > Vegetable Oils > Synthetic Ester > Petroleum Oil > Bio PAO

The short duration of the CoF test, cannot simulate the interaction of the saltwater with the 

test fluid. When interaction/reaction with this aggressive catalyst is considered, testing 

reveals the following order of decreasing interaction with saltwater:
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FIGURE 3 – MTM COEFFICIENT OF FRICTION COMPARISON1

Neat EALS

0 5 10 15 20 25 30 35 40 45 50

0.05

0.04

0.03

0.02

0.01

0

C
o

ef
fic

ie
nt

 o
f 

Fr
ic

ti
o

n

Slide Roll Ratio %

MTM Coefficient of Friction

PAO Standard AW
Synthetic Ester Vegetable Oil
ACT Water Soluble PAG



10

VGP Compliance:  
How the Latest EPA Marine  

Lubricant Requirements Affect You

FIGURE 3 – MTM COEFFICIENT OF FRICTION COMPARISON1
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Sheening

Under the U.S. EPA Clean Water Act, a lubricant cannot create a surface sheen on water in  
the event of a spill or other discharge. Water soluble PAG fluids are the only commercially 
available lubricants that pass the EPA 40 CFR 435 Static Sheen Test, which means they are  
the only fluid chemistry that is in full compliance with VGP and U.S. EPA Clean Water Act 
requirements. Results of Static Sheen testing performed on EAL hydraulic fluids are shown in 
Figure 4. Water soluble PAGs are heavier than water and water soluble, while other EALs are 
lighter and insoluble as shown in Figures 5 below and Figure 6 on the following page.   

FIGURE 4 – EAL STATIC SHEEN TEST RESULTS1

Water soluble 
PAG

Vegetable 
Oil

Synthetic
 Ester

Bio 
PAO

Mineral 
Oil

Silvery or metallic sheen No No No No No

Increased reflectivity No No Yes Yes No

Visual color No No No No No

Iridescence No No No No No

Oil slick exceeding 10% of 
surface area

No Yes Yes Yes Yes

Appendix I to Subpart A 
of 40CFR435 result

PASS FAIL FAIL FAIL FAIL

1 Hydraulic fluids tested by 40 CFR 435 

FIGURE 5 – EAL SPECIFIC GRAVITy COMPARISON 

Lubricant Typical Specific Gravity

Mineral Oil 0.876

Bio PAO 0.860

Vegetable Oil 0.923

Synthetic Ester 0.920

Water 1.000

Water-Soluble PAG 1.035
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FIGURE 6 – SHEENING VISUAL dEMONSTRATION

Polyalkylene Glycol (PAG) Mineral Oil

Polyalphaolefin (PAO) Vegetable Oil

Synthetic Ester

Mineral oil and EAL  
products were added  
to plain water and  
photographed using  
black light and an  
illuminating agent to 
demonstrate sheening 
characteristics.
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SPCC Regional Inspection Requirements 

Under 40 CFR 112, the EPA is concerned with soil and water contamination by petroleum oils 
and substances that behave like petroleum oils. To prevent discharges of oil to navigable 
waters and adjoining shorelines, the EPA calls for regional inspections to confirm compliance 
with Spill Prevention, Control, and Countermeasure (SPPC) Plans. SPCC guidance cites the 
U.S. Coast Guard (USCG) compiled list of substances it considers oils, based upon the CWA 
definition (33 U.S.C. 1251 – 1376). 

Petroleum or non-petroleum “oils” falling under SPCC rules are defined as follows: 

	 •	Polyether	(molecular	weight	2000+) 
•	Olefin/alkyl	ester	copolymer	(molecular	weight	2000+) 
•	Vegetable	oils

While some EALs may fall under these definitions and are, therefore, subject to SPCC rules, 
AW weight PAG-based fluids are specifically excluded from the definition of an oil because 
they are polyether materials with CAS# 9038-95-3 and a molecular weight of approximately 
1000. However, PAG-based fluids with viscosities higher than 150 cSt are subject to SPCC 
rules. The exclusion of lower molecular weight polyethers from classification as petroleum or 
non-petroleum oils is consistent with the chemical properties that differentiate PAG’s from 
petroleum oils.  

AW weight PAG-based fluids are specifically excluded from the 
definition of an oil because they are polyether materials with 
CAS# 9038-95-3 and a molecular weight of approximately 1000.
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Seal Compatibility 

EALs must be compatible with equipment seals to ensure that degradation and subsequent 
lubricant leakage does not occur. Figure 7 compares the compatibility of EALs with common seal 
materials. These are general guidelines representing expected results from quality elastomers.

A vessel owner or operator should submit representative seals to a prospective EAL supplier 
to confirm compatibility with the elastomers in actual use. ASTM D 471-10 Fluid Immersion 
Properties testing (or similar) should be conducted to confirm percent change in hardness, 
volume, and weight. The standard allowance for change in volume and hardness at 1000 hours 
is less than +/- 12% when exposed to fluids less than, or equal to, ISO viscosity grade 46, and 
+/- 10% when exposed to fluids that have ISO viscosity grades greater than 46.

EAL suppliers can provide guidance with respect to the minimum specifications that must be 
met to assure that elastomers of adequate quality and integrity are used. Use of a higher 
durometer rated seal (minimum 90) can eliminate concerns about inferior seal quality or other 
potential issues associated with premature seal failure.

FIGURE 7 – SEAL COMPATIbILITy COMPARISON

Vegetable  
Oil

PAO Synthetic
 Ester

Water Soluble 
PAG

EPR (EPDM) S S U S

Viton® (FKM) S S S S

Buna- N S S S S

Butyl S S S S

Silicone S S S U

Neoprene
(polychloroprene)

S S U U

Teflon® S S S S

Urethane S S S S*

S = Satisfactory      U = Unsatisfactory

*Contact the supplier for specific recommendations as all formulations are not satisfactory

Viton® and Teflon® are trademarks or registered trademarks of E.I. du Pont de Nemours and Company  
or its affiliates. 
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Paint and Coating Compatibility 

For non-stainless steel hydraulic power unit, piping and reservoirs, EAL compatibility with 
paints and coatings used on internal system surfaces is an important consideration. EAL 
manufacturers can provide a list of paints and coatings capable of withstanding interaction 
with their lubricants. In general, use of primers and acrylics should be avoided in marine 
environments.  Cross linked two-part epoxy paints and coatings are preferred.  Example 
compatibility information is included in Figure 8.  

FIGURE 8 – PAINT ANd COATING COMPATIbILITy1

Elastomer Water Soluble
Polyalkylene 

Glycol

Bio PAO Vegetable
Oil

Synthetic
Ester

Epoxy S R R R

Oil Resistant Alkyd NR R NR NR

Baked Phenolic NR R R R

Two Component Urethane NR R R R

Moisture Cured Urethane NR R R R

Acrylic NR NR NR NR

Latex NR NR NR NR

Oil Varnish NR NR NA NA

One Component Urethane NR NR R R

Polyvinyl Chloride NA NR NA NA

Lacquer NA NR NA NA

1Radco 2012, Summit N/D, and Totten 2000
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Lubricant Conversion Guidelines 

When converting an existing lubricant to an EAL, the goal is always to select an EPA compliant 
lubricant that will not require a sacrifice in lubrication performance. Choosing a versatile lubricant 
that can be used in multiple vessel systems can help reduce onboard inventory requirements.  

EALs are typically more expensive than traditional mineral oil lubricants. To offset this 
expense, compare lubricant drain interval recommendations to identify a product with 
extended operating life, which can reduce the overall cost of vessel lubrication, and related 
maintenance, over time.

To ensure compatibility prior to installation, confirm lubricant seal and system compatibility 
with equipment OEMs. If multiple lubricants were used when the system was originally 
assembled, or during operation, address each lubricant during the conversion process.

  

Draining and Filling the System

When draining old lubricant from the system, adhere to all applicable environmental, health 
and safety practices and regulatory requirements for proper handling, storage, transport, and 
recycling or disposal of used lubricant. Consult Safety Data Sheets (SDS) and regulatory 
authorities for guidance. 

After the old lubricant is removed, prepare the drained system using a procedure that will 
adequately remove mineral oil from the system before installing the new lubricant. Petroleum 
oil is soluble and miscible in vegetable oil, polyalphaolefin, and synthetic ester. Any residual 
hydrocarbon left in the system after it is drained will mix into these EALs and the resulting 
mixture will be considered a pollutant in the event of a leak or spill into a sensitive waterway. 
Therefore, it is critical that a thorough and well thought out drain and flush procedure be used 
to assure that no petroleum oil remains in the system when the EAL is installed.

Because petroleum oil is lighter and insoluble in water-soluble PAG lubricants, any petroleum 
oil remaining in a reservoir after conversion to a water-based PAG will rise to the surface  
and can be removed by wet/dry vacuuming the lighter material from the surface until 
completely removed.

All EAL suppliers should have a method of confirming the amount of petroleum oil left in the 
system after conversion but the following method is useful when converting to a synthetic 
ester, vegetable oil or bio PAO.  These EALs have different densities than petroleum oil.   
The approximate percentage of residual petroleum oil can be determined by determining the 
density of the final charge of fluid in the reservoir, and comparing it to the densities of the 
neat fluids.  The approximate amount of the petroleum oil that remains solubilized into the 
vegetable oil, synthetic ester or bio PAO fluid can be calculated from this weighted average.

Choosing a versatile lubricant that can be used in multiple vessel 
systems can help reduce onboard inventory requirements.
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Baseline Lubricant Testing 

When the fluid conversion has been completed, a control or baseline sample should be 
pulled and sent to a lab for testing. To obtain a representative sample, pull the sample from 
the unit after the system has cycled at normal operating pressure and temperature for 
approximately 1 week. This will allow for any residual petroleum oil in the circuits/lines to 
make its way back to the tank. In addition, all samples should be pulled while the equipment 
is operating at normal pressure and temperature to ensure the sample accurately represents 
the fluid circulating through the system.

Because water soluble PAG lubricants are heavier and insoluble with petroleum oil, a sample 
can be observed shortly after it is pulled to make a determination if residual petroleum oil 
exists in the system, and at what approximate percentage. A lab can be used to centrifuge 
the sample to provide a more accurate measurement if necessary.  If petroleum oil exists, it 
can be removed as described above.

Conclusion

The US EPA’s 2013 VGP mandates require vessel owners and operators to change lubricants 
used in oil-to-sea interface applications.  Selection of an EAL requires careful thought and 
consideration. Just because EALs are, by definition, biodegradable, minimally toxic and 
non-bioaccumulative, does not mean they will not all perform acceptably at the oil-to-sea 
interface.  Given the propensity for water/saltwater ingress at any time, end-users should 
favor the use of the most water tolerant and forgiving lubricants to maintain performance and 
protection after lubricant conversion.  Failure to consider performance before EAL conversion 
can have a long-term impact on equipment reliability and service life and affect overall vessel 
operating efficiency, productivity and expense.  

About ACT

American Chemical Technologies, Inc. (ACT) is at the forefront of synthetic lubrication 
technology.  We create, supply, and technically support high performance solutions that 
extend equipment life, reduce operating expense and help protect the environment. Today, 
polyalkylene glycol (PAG) and other specialty lubricants from ACT are at work globally, 
meeting the varnish control/cleanliness, fire resistance, biodegradability, water solubility and 
other demands of industry leaders in energy, metals, marine, amusement, tunneling, and die 
casting/forging.  ACT is headquartered near Detroit in Fowlerville, Michigan, USA.
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Neptune® Series Water Soluble PAGs

Polyalkylene glycol (PAG)-based lubricants 
are an attractive option for compliance with 
the 2013 EPA VGP requirements because  
of their high lubrication performance, 
tolerance of water, inherent cleanliness, 
longevity and versatility. The water soluble 
chemistry of Neptune® Series lubricants is 
the only fluid chemistry that is in full 
compliance with VGP and U.S. EPA Clean 
Water Act requirements. Neptune® Series 
products meet the U.S. Coast Guard’s 
Technical Standard for EAL’s published  
and released in April 2014.

Neptune® Series PAG-based lubricants are 
available globally from American Chemical 
Technologies, Inc. (ACT) to support 
compliance with EPA VGP regulations. 
These water soluble PAG-based lubricants 
conform to VGP requirements as  
Environmentally Acceptable Lubricants  
and are available exclusively from ACT.

They have been shown to be biodegradable 
using the OECD 301B test and are classified 
as “relatively harmless” or “practically 
non-toxic” to fish and other aquatic wildlife 
by the U.S. Fish and Wildlife Service. 

Neptune® Series lubricants have been found 
to be non-bioaccumulative in the tissues of 
living organisms using the OECD 107 and 
117 test methods. Neptune® Series 
lubricants also support compliance with the 
non-sheening provisions of the U.S. EPA 
Clean Water Act. They are heavier than 
water and dissolve completely, leaving no 
surface sheen in the event of a leak or spill. 
PAGs are the only commercially available 
lubricants that pass the EPA 40 CFR 435 
Static Sheen test. 

Neptune® Series lubricants offer excellent 
lubricity, high viscosity index, and corrosion 
protection. The lubricants are especially 
well-suited for use in oil-to-sea interfaces 
because they retain their performance 
characteristics in the presence of humidity 
or upon water influx better than EALs 
formulated from synthetic ester, vegetable 
oil, and bio-PAO base oils. The hydrolytic 
stability of Neptune® Series lubricants 
reduces formation of corrosive acids and 
sludge due to water contamination, 
protecting components from damage and 
supporting vessel operating reliability. With 
excellent oxidation stability, Neptune Series 
lubricants are non-varnishing or sludge 
forming, which means they can extend 
lubricant change-out intervals for reduced 
maintenance expense. The lubricants are 
Factory Mutual approved.  

Neptune® Series lubricants include anti-wear 
(AW) fluids as well as gear lubricants in a 
broad range of viscosity grades to meet the 
requirements of oil-to-sea interface, deck 
and other marine vessel applications, as well 
as requirements for dockside or other 
shoreline systems.

To learn more, contact ACT at  
sales@americanchemtech.com.  
Or visit www.americanchemtech.com.   
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