Toward Onsite
Pretreatment of
Effluent Containing
Fats, Oils and
Grease (FOG)

istorically, storage devices such as grease traps
and interceptors (static and automatic, internal
and external) have been employed to reduce fats,
oils and grease (FOG), to
prevent onsite drain block-
ages and to reduce down-
stream accumulations.
Many jurisdictions are still
encouraging or allowing
these methods.

Onsite storage devices that only
separate and retain FOG require
emptying and transport of the con-
tents to a proper disposal facility.
The difference is actual pretreatment vs. storage.

Current impetus for requiring pretreatment of effluent
containing FOG, while continuing to include the reasons
listed above, is principally the result of the passage of the
Clean Water Act and the U.S. EPA Regulations implement-
ing the Act.

The Clean Water Act requires pretreatment of all dis-
charges other than domestic discharges to Publicly Owned
Treatment Works (POTW) “with a total design flow greater
than 5 million gallons per day and receiving from Industrial
Users, pollutants which pass through or interfere with the
operation of the POTW.”?

Manual disposal of accumulated FOG has its own set of
problems. Solid waste legislation and regulations® require
proper disposal of substances such as FOG. However, small
guantities of FOG removed from gravity devices or coalesc-
ing devices frequently find their way to dumpsters, recy-
cling vats (intended for edible oils only), toilets, floor
drains, parking lot sumps, etc. This may constitute “dispos-
al” in the mind of the person charged with cleaning the de-
vice, but this is not what is intended in pretreatment and
solid waste requirements. Such action is also prohibited,
and those found doing this are frequently prosecuted.

Because larger quantities of FOG removed from buried
storage devices are less easily “disposed” of, and regulation
of its discharge more controlled, opportunities for the shell
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The difference is
actual pretreatment
versus storage

game described above are fewer. But this also leads to high-
er disposal costs per unit of FOG. Vats and tanks (i.e. stor-
age vessels of any size or description)—and pipes leading
to and from them—do not com-
plete pretreatment or disposal be-
cause they have not reduced the
volume or mass, nor altered the
character of the pollutant. There-
fore such elements alone do not
constitute pretreatment or dispos-
al. They are simply extensions of
storage.

Nature of FOG

Fats, oils and grease used to be simply different physical
manifestations of the same substance: animal fats. Indeed,
you will find some literature still referring to lower temper-
ature and retention time as co-essential factors in good sep-
aration efficiencies.

FOG is now comprised of principally complex manufac-
tured vegetable oils, designed to strongly adhere to food.
Making up a smaller portion are animal and fish fats and
oils, and still lesser amounts of vegetable waxes, which are
all quite similar chemically, being composed of carbon, hy-
drogen and oxygen in varying proportions.s

The basic structure of FOG is varying combinations of
glycerols and fatty acids. However, as food science ad-
vances, and cooking oils become more and more efficient,
the fatty acid chains become much more complex, and the
adhesion characteristic becomes more pronounced. The
more complex fatty acids are generally more stable; they
are less likely to break down in the drainage system from
the activity of indigenous planktonic (free) organisms or in
the open environment.®

Realization of the persistent and sometimes toxic charac-
teristics of FOG released in the environment has led the
U.S. EPA’s refusal’ to differentiate between releases of FOG
and petroleum-based oils under the Facility Response Plan
rule, which the Agency put forth under Section 311 (j) of
the Clean Water Act.®
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When FOG was comprised mostly of animal fats, recy-
cling for munitions, paints, resins, etc., was possible. Now
the principal component of FOG is vegetable oils, which
can contain various combustion by-products and cleaning
agents, both of which can be independently toxic or haz-
ardous in combination and can contain drain-borne organ-
isms, some of which can be pathogenic.

Because much non-drain FOG is commonly recycled for
cosmetics and animal feed supplements, most responsible
rendering plants will not knowingly accept FOG from
drainage sources. It is generally less expensive to acquire
virgin vegetable oils and non-drain recycled oils for such
uses than to identify and remove unacceptable elements ac-
cumulated in drainage environments.

Pretreatment

Pretreatment has been formally defined by the Code of
Federal Regulations as, “the reduction of the amount of pol-
lutants, the elimination of pollutants, or the
alteration of the nature of pollutant proper-
ties in wastewater prior to or in lieu of dis-
charging or otherwise introducing such
pollutants into a POTW...The reduction or al-
teration may be obtained by physical, chemi-
cal or biological processes, process changes
or by other means, except as prohibited by
403.6 (d)™ (dilution).” Congress originally
established July 1, 1983, as the deadline for
implementation of pretreatment standards by
those required to establish them. The date
was extended several times, but, most re-
cently, Congress refused requests for further
extensions.

Municipalities, largely responsible for im-
plementing and enforcing pretreatment pro-
grams, are beginning to require measured
effluent, mandatory pumping schedules and
proof of legal disposal. Results for the dis-
charger are increased inconvenience, installa-
tion and maintenance costs, and surcharges
and fines for excessive FOG levels in the dis-
charger’s effluent.

As both competition and environmental
awareness increase in the food industry, the
last thing a business owner needs is drainage
or administrative problems from inadequate
or improper pretreatment methods. Typical-
ly, business owners want the least expensive,
most versatile, least intrusive and most de-
pendable method of compliance possible.
Conventional onsite storage and offsite dis-
posal may not be the method most suitable
to both business owners and municipalities.

The three elements of pretreatment are:
Separation, Retention and Disposal.

Separation
Separation of FOG from the effluent with
the greatest efficiency is essential to ade-

parameters: proportion of the total pollutant present and
time. The long-established standard for this measurement is
PDI-G101.*

Separation efficiency is also a significant factor in overall
size of the device used. If, in order to achieve acceptable
performance, the design of the device requires substantial
time to separate FOG from the effluent, the device will have
to be of sufficient size to retain the effluent long enough to
allow completion of the process.** To the degree the device
relies on gravity alone, a greater volume will be required.
With a larger volume comes a greater thermal mass of cool-
er water acting to further slow separation. Viscosity of FOG
increases proportionately with decreases in temperature,
and density of the material does not decrease concordantly.
Therefore, separation times increase as water temperature
decreases. This exponential growth is not infinite and even-
tually sufficient separation occurs. If food particles are pre-
sent, which are generally heavier than water, and to which

N

quate performance of the other two steps. This interactive bio-media, at the core of Jay R. Smith’s Remediator®,
Efficiency of separation is measured in two separates and retains FOG from live discharge systems.
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these new oils cling so well, adequate separation is even
less likely in a cold environment.

A combination of coalescence and gravity in a smaller
volume at higher temperatures produces higher separa-
tion efficiencies.®?

Retention

Retention efficiency and capacity within the device over
time is necessary to make the FOG available for removal
and proper disposal. PDI-G101 protocols require retention
capacity of two times the rated
flow capacity in pounds of FOG,
i.e.,, 35gpm =70 lbs.®

FOG does not float on water Dumping is disappearing as a

but in it. (With a specific gravity

of 0.85, only 15 percent of Fog d1SPOsal option, and alternative
offsite methods such as
incineration or chemical
alteration are more
expensive and limited

volume floats above the static
water level and it is frequently
liquid.) Boundary layer turbu-
lence at interfaces of dissimilar
fluids causes water moving past
the floating FOG to effect flow
of FOG at the boundary, and
portions are eventually carried
from the device by the flowing water.

The longer the FOG remains in the device, the more
water-logged it becomes; surfactants have effect, food par-
ticles attach and draw portions of FOG downward into
water with higher flow energy, and both are eventually
carried from the device.

Devices incorporating various methods of coalescence
are less subject to boundary layer flow effects because of
physical structures such as coalescing plates, tubes, etc.
However, these structures can interfere with manual re-
moval of FOG resulting in inadequate cleaning and eventu-
al sinking and migration of older FOG.

Designs for external interceptors came from modifica-
tions of septic tanks and were intended to capture a mate-
rial (animal fats) with significantly different physical
characteristics than FOG currently found in food facility
effluent. Thus, performance of these devices* rarely meets
the expectations of current pretreatment requirements.

Many communities have settled on 100 mg/L as a numer-
ical standard effluent limitation for FOG. FOG begins to in-
terfere with primary clarifier operation in treatment plants
at concentrations greater than 300 mg/L and with sludge
biological activity in concentrations greater than 50
mg/L.*

Disposal

Storage methods are dependent upon the services of a
pumper truck and the availability of a legal disposal facili-
ty. In the past, disposal was accomplished in various ways
such as onsite dumpsters, manholes and toilets, or offsite
manholes, septage dumpsites, fields and landfills. Those
methods of disposal are no longer legal, and enforcement
is increasing as federal agencies put more pressure on
states, counties and municipalities to comply with federal
anti-pollution laws.

Disposal of FOG by deposit in landfills was a widely em-
ployed method of disposal and is still being used in some
locations where enforcement of Solid Waste and Clean

52 v PIVEngineer, January/February 1999

Water Act derivative regulations is lax.

However, landfills are prohibited from accepting “liquid
or semi-liquid” waste materials.** The most commonly
used test for “liquid or semi-liquid wastes” within the defi-
nition of “liquid or semi-liquid” is any substance that
would fail the “paint filter test” at normal temperatures
and pressures.r” While methods exist for thickening liquid
or semi-liquid wastes by mixing them with other sub-
stances, they are expensive and frequently fail when sub-
jected to pressures from deep burial within the landfill,
allowing subsequent escape of
FOG to groundwater or the sur-
face.

Because of the changed
composition of FOG and more
stringent pollution laws, dump-
ing—other than in Class Il
landfills where all leachate is
captured and treated—is disap-
pearing as a disposal option,
and alternative offsite methods
such as incineration or chemi-
cal alteration are more expen-
sive and limited.

Onsite sensibilities

Onsite pretreatment of effluent containing FOG makes
logistical, financial and environmental sense if it can be
conducted reliably to incorporate all three elements of
pretreatment—separation, retention and disposal—with-
out extensive operator attention and maintenance or addi-
tional expense.

One method of onsite pretreatment receiving growing
attention is biochemical disassembly of the FOG molecule,
leaving no material requiring storage or disposal. Bacteria
(in optimal conditions) disassemble the molecules of FOG
first by breaking the bond between the glycerol and fatty
acids, then by breaking the bonds in the fatty acid chains
by a process called beta-oxidation.®® This process contin-
ues until carbon, oxygen and hydrogen atoms are released
in the forms of carbon dioxide and water.

Initial commercial application of biochemistry to FOG
disposal involved adding bacteria or enzymes to existing
grease traps, interceptors and drains. The application of
bacteria or enzymes (additives) to drain systems, grease
traps and interceptors unquestionably affect the accumula-
tion of FOG within the system or device, but the process
is not controlled or contained. Biochemical additives facili-
tate transport of FOG from conventional storage devices
by breaking the bond between glycerol and fatty acids,
rendering both substances semi-soluble, allowing re-com-
bination in greater density once dilution takes place down-
stream. Grease traps and interceptors store pollutants;
sewer lines transport pollutants, and neither is a suitable
place to conduct biochemical processes.*® Only fully engi-
neered, tested devices and processes should be utilized for
pollution reduction and elimination. Many jurisdictions,
having recognized disadvantages of biological additives in
uncontrolled applications to grease trap and interceptors,
discourage or ban their use in lieu of regular cleaning and
proper disposal.

One such engineered and tested onsite system is the Re-
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mediator® manufactured by Jay R. Smith Mfg. Co. in Mont-
gomery, Ala. Designed principally as a bioreactor, engi-
neered to separate and retain FOG from live discharge
streams, and installed as an appliance, the device has been
tested for separation and retention in accordance with PDI
G-101. It has also been tested for construction and effluent
quality in accordance with IAPMO 1GC125-98, File No.
3782 (test data is available). It routinely produces effluent
FOG quantities in the 20 to 30 mg/L range at 20 to 75 gpm
rates without requiring periodic cleaning or pumping.
Other manufacturers are developing and testing similar
technologies.

Just as with other classifications of discharge, onsite
treatment for general pollutants such as FOG via engi-
neered systems is the logical intersection of administra-
tive, environmental, financial and FOG evolution. E

Max Weiss is an independent consultant and co-inven-
tor of the Remediator produced by Jay R. Smith Mfg. Co.
He can be reached at Weiss Research, 407 Skidoo Bay,
Polson, MT 59860. 406-887-2281. Fax: 406-887-2283.
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