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HEXECUTIVE SUMMARY

Bio-augmentation is a process which uses bacteria to promote the
preakdown of fat, oil and grease in wastewater. This study assessed
bio-augmentation for application in the restaurant gector which has
peen identified by municipalities as a major source of fat, oil and
grease discharges to sewer gystems. Discharges containing fat, oil
and grease in excess of municipal sewer use by-law limits can have
adverse effects on sewer systems in the form of flow restrictioms,
blockages, and ongoing sewer maintenance activities.

Bacteria evaluated was provided by three manufacturers of
biochemicals for a 16 week study program. The study was conducted
within Metropolitan Toronto during the summer of 1935 with
voluntary participation by ten restaurants, located in the vieinity
of sewers requiring frequent maintenance activities.

Specific study. objectives included an assessment of Dbio-
augmentation on grease trap performance such as the effect on pump-
out frequency, odour, potential of attaining compliance with sewer
use discharge limits, and the resulting impact on municipal sewers.

gtudy results indicate that bio-augmentation has the potential of
reducing fat,oil and grease in discharges from the restaurant

sector by up to 50 % and also bring facilities into compliance with
cewer uge discharge limits.

Bio-augmentation did not facilitate compliance with the BOD
discharge limits, however, some BOD reductions were attained.

Bio-augmentation eliminated odour problems, originating in grease
traps, from facilities which had historical odour problems.

Bip-augmentaticn has the potential of performing sewer maintenance
activicies by removing and preventing £fat, oil and grease
accumulations in sewer systemd. gewer malntenance, however, bhased
on other studies, appears to be more effective if biochemicals are
directly added to sewers instead of through restaurant grease
traps.

Grease trap pump-out frequency is not expected to be significantly
reduced by bio-augmentation unless facilities also adopt enhanced
housekeeping practices which minimize the discharge of solid food
waste. To this end, implementing and following the proposed Best

Management Practiges Plan, developed for this sector, ig
recomnmended .

No adverse effects, -ras a result of bio-augmentation, were
identified within restaurant grease traps, lateral sewers and main
gewers. The study has demonstrated, that under the right
conditions, bio-augmentation has the potential of enhancing fart,
oil and grease management in the restaurant sector, and reduce
sewer maintenance activities for municipalities. The full potential
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of bio-augmentation, however, is not realized with the prevailing
emall sized grease traps in Ontario restaurants.

Cost of bio-augmentation would be in the order of $100.0 to $150.0
per month per facility for biochemicals, and a one time initial
cost of about $200.0 for a feed pump with timer.

Biochemical products for bio-augmentation are available from
cseveral sources and no specific brand or formulation is recommended
or endorsed by this Ministry or municipalities which participated
with this study.

This report was prepared in support of the proposed Restaurant
Sector Best Management Practices Plan and should be of interest to
municipalities, the yestaurant sector, and food processing
facilities who are interested to implement bio-augmentation as a
machanism to resolve maintenance or sewer use compliance problems.
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BIO-AUGMENTATION IN THE RESTAURANT SECTOR
A STUDY TO ASSESS BIO-AUGMENTATION IN THE RESTAURANT SECTOR

1.0 INTRODUCTION
1.1 Background Information

As a compeonent for the development of a Restaurant Sector Best
Management Practices FPlan (BMP) which is intended to minimize the
uncontrolled discharge of fats, oil and grease (FOG) to municipal
sewers, the Ministry of Environment and Energy, jointly with Metro
Toronto, area municipalities, the Ontario Restaurant Association
(ORA) , including support from their membership, and manufacturers
of biochemicals, have undertaken a study to assess bio-augmentation
in the Restaurant Sector.

Historically, wastewateXr from food preparation facilities is
discharged to municipal sewer systems with minimal pre-treatment
and consequently, under current treatment practices or available
equipment, municipal sewer use discharge limits are not always
attainable.

The prevailing mathod of intercepting and removing FOG from these
wastewaters is through the use of grease traps. Grease traps are
intended to provide some retenticon time to cool the warm liquified
grease for separation in the form of a surface scum or oil layer.
Unfortunately, most grease Lraps are undersized and provide only
minimal FOG separation prior to discharge to sewers, Additionally,
emulsified oil, unless the emulsion breaks, will normally not
separate in grease traps. To make things worse many facilities do

_ _not_ adequately maintain or seyvice grease traps. Further, grease
trap efficiency, relating to the separation of FOG, "is often
further reduced by excessive discharges of solid food waste which
accumulate in the grease trap and consequently even less retention
time is available for FOG separation.

FOG which is not removed in grease traps will cool down in sewers,
both private and municipal, and in this way grease will gradually
build-up within sewers, leading to flow restrictions or complete
blockages.

To enhance grease trap performance and to minimize the formation of
flow restrictiong or blockages in sewers, a Pprocess called bio-
augmentation is being promoted by manufactures and digtributors of
bacteria, also referred to as biochemicals, which, according to

these suppliers, are intended to utilize FOG in wastewater as a
source of food. By desing these bacteria to wastewater, ahead of or
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directly to grease traps, it has been claimed that the gquantity of
FOG which has to be removed from grease traps through routine pump-
outs could be reduced. Additionally, it is also claimed that as the
pacteria multiply and move downstream from the grease trap, they
perform a maintenance function which minimizes the gradual build-up
of FOG within sewers.

1.2 Objective of Bio-augmentation Study

The study is intended to assess the claims made by manufacturers
and suppliers of bacteria as they relate to potential reductions of
FOG in discharges to sewers and the additional benefit of
maintaining a clean sewer system.

Bio-augmentation assessment will include the following aépects:

- cffect of relative reduction or prevention of FOCG
accumulations in sewer systems

- identify adverse effects, if any, on sewer syatems
- effect on grease trap performance
- attainment of compliance with municipal sewer use by-laws
- a review of results attained by independent distributors
of bacteria and a discussion of their experiences with
bio-augmentation ‘
- recommendations on bio-augmentation
1.3 Presentations and participation by Suppliers
Identified suppliers of bacteria, at that time, June 1334, were
invited to make presentations to the oil and grease committee,
specifically, the committee was intereasted in the following aspects
as they relate to applications in the restaurant sector:
- introduction to bio-augmentation
- description and properties of the material
- intended uses and benefits
- process description of FOG bic-degradation
- gite requirements for bic-augmentation, grease trap,
retention time, kitchen practices, housekeeping/cleaning
. ——

practices

- end products formed, odour

2
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- economics, dosage, effect on pump-outs
- cffect on private and municipal sewer gystems, benefits
- documented case studies in support of claims made

- local facilities practicing bio-augmentation, and
assessment of these installations

1.4 Municipalities and Restaurant Sector

consequently to the above presentations, three manufacturers of
pacteria agreed to participate with a bio-augmentation study. The
manufacturers agreed to make bacteria available, at no charge to
the committee, for a 16 week study, using 10 suitable facilities,
to apsess the claims made in their presentations.

The bioc-augmentation study was conducted within Metro Toronto with
active participation by MOEE, Metro Toronto, the ORA and selected
ORA members.

Racteria for the study, including jnatallation of bacteria feeding
equipment, was provided by the regpective local bacteria
distributors for the manufacturers.

With the assistance of the ORA and Metro, ten facilities were
identified as acceptable for participation with the study program.
Te be acceptable, the facility had to have an accessible grease
trap, and sampling/monitoring access via a manhole serving the
lateral private/municipal sewer sections. Details on facility
selection are presented in the gection on study methodology.

a9
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2.0 STUDY METHODOLOGY

2.1 Regquired Information

The study was designed to allow for the assessment of potential
benefits, as claimed by suppliers of bacteria, attainable through
pio-augmentation, and to use thig information as a component in
support of the Restaurant Sector BMP plan. Specifically, the
committee was interested in the following aspects:

- oil and grease reductions attainable within prevailing
grease traps typically found in Ontario.

- affect on grease trap pump-out frequency

- effect on sewer maintenance activities

- aeffect on FOG concentrations in facility wastewaters
- effect on grease trap odour

- effect by type of restaurant or operation practices

- conclusions which would allow as Lo make recommendations
for bio-augmentation, such as:

attainable discharge levels or compliance with
gewar use by-laws

- grease trap sizing, design and location

- selection and use of cleaning/disinfectant
materials

- frequency of grease trap pump-oubt
- food waste or solids control to grease Lraps

- facility requirements for effective bio-
augmentation, pre bioc-augmentation activities

- bio-augmentation to maintain clean sewer systems

5.2 Selection of Facilitjes for Participation

To qualify for participation in this study the following on-site

conditions were egsential:
- T

- installed and operating grease trap, all kitchen

discharges to grease trap {(dighwasher discharge may by-
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pass grease trap, depending on local by-laws)

- accessibility of grease trap for routine visual
sbservations of grease trap content appearance

- acecessibility to collect samples from grease trap
influent and effluent, at the minimum from the facility
discharge through a manhole located at the facility-
municipal property line

- accessibility with a video camera, through a manhole, to
assess lateral and main sewers for condition of sewers,
guch as greazse deposits

- location of facility. Preference was given to sites or
clusters of sites, located within close proximity of each
other. This allowed assessment of the combined impact
from a number of facility discharges on the respective
main sewers.

- lateral and main sewers serving the selected facilities
had  historical problems such as blockages, flow
restrictions, or regquire routine clean-outs.

. facility was prepared to participate on a voluntary bagis

Ten facilities were selected on the basis of the above criteria.
This was the maximum numnber of sites we could accommodate under the
current fiscal constraints.

The sites included: - Seven fast food type outlets,
- Two‘Chinese family type restaurants
- One deli-bakery type restaurant

All bacteria suppliers were informed of and taken to the selected
sites for their comments oI recommendations.

Facility management was informed of the proposed activities during
the study period. We agreed that we would not interrupt kitchen
aetivities and not conduct routine inspection visits during peak
periods. Additionally, facilities were not expected to change their
routine kitchen activities as a means Lo enhance the study results.
Consequently, the. bio-augmentation study was conducted under
prevailing restaurant-kitchen cperations.

participating facilities were also assured that—all study results
would remain confidential, and would not be used for compliance
enforcement purposes. To this end this report identifies

11
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participating facilities by code letters, A to L. Facilities,
however, have the option to request identification of their
respective facility.

2.3 Agreement with Bacteria Suppliers

pacteria manufacturers, through their local distributors, agreed to
make bacteria available, for a four wmonth study period, to the
participating facilities. The local distributors provided
commercial preparations of bacteria, in 1liquid wmedia, in five
gallon pails, and feeding pumps with timers. Initial installation
and dosage setting was done by the local distributors. Bacteria
replacement was done on a three week cycle. Committee staff was
present during the initial start up and all subsequent site visits
by the local suppliers.

5. 4 Assessment Actlvities

A committee member conducted weekly site visits to each
participating facility to visually assess the condition, appearance
of grease traps, assure that bacteria was actually delivered to
grease trap, and arrange for supplies of bacteria and/or services
as needed.

Metro Toronto Works staff conducted all on-site facility wastewater
diascharge monitoring and subsequent analytical testing.

Sewer system inspections, using remote video cameras, were arranged
or done by respective municipal staff.

Grease trap pump-out freguency was either left as was currently in
place, or was changed as suggested by the bacteria supplier. Based

on visual observation during the study pericd additional changes
would be made as needed.

2.5 Sampling and Analytical Methodology
Field sampling activities were divided into two sections, namely:

- background sampling, three weeks preceding to bio-

augmentation, six samples per site
- bip«augmentation period, 16 weeks, 10 samples per site

All samples were of the compogite type collected during the
operating period of the facilities, typically _from about noon to
midnight. Depending on local site conditions, composite sample
collection was either done manually on an hourly basis,or by auto-
sampler at a 15 minute frequency. It was recognized that accepted
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sampling procedures for FOG could not always be followed. The
committee acknowledged that under the prevailing sampling
conditions, at most of the gites, a compromise on the preferred
sampling mwethodology nad to be made in order to get a sample at
all.

all sampling was done at the facilities manholes. The exception was
one site which had a large 1000 gal. grease trap, where both grease
trap influent and effluent were sampled.

Sampling frequency during the bio-augmentation phase consisted of
a weekly composite sample per cite during the first 4 weeks, and
then every second week during the remaining 12 weeks of the study.

The two main sewers, identified for assessment, were wonitored by
remote video camera prior to and at completion of the bio-
augmentation study. Main sewers were not sampled.

Throughout the study period all sites were inspected on a weekly
frequency for grease trap appearance such as quantity of scum, oil,
odour, solids sccumulation, potential wagh-outs, back-ups, pH, ©Or
any other unpredicted conditions.

analytical parameters for all collected samples included:

- solvent extractables {(FOG)
- BOD
- 85

all analytical work was done by the Metro Toronto Laboratory
according to Standard Meathods.

Analytical methods development for solvent extractables was
included as a compeonent of the atudy program. This included
wssessment of solvents for FOG extraction using methylene-
dichloride and hexane, followed by gravimetric and FTIR
quantitative determination of FOG. The FTIR method allows analysis
for the animal/vegetable component of the total extracted material.

13
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3.0 Dascription of Participating Facilities - Summarxy
3.1 Summary - Details in Appendix A

Facilities participating with the Bio-augmentation study included
fast food outlets, family type and Chinese restaurants. Seating
capacity varied from nil for take out only to up to 200. Operating
hours varied for the type of facility, typically from about 6:30am
to 11:00pm. Chinese facilities generally operated from about 11:00
am to well after midnight.

Kitchen facilities, such as equipment and operating practices also
varied from site to site. All facilities had one or more large type
compartment sinks and deep fryers. Only family type regtaurants,
including Chinese restaurants, had dishwashers. Most fast food
outlets use disposable plates and cutlery. Pots, pans ete. are
normally washed in sinks. Exhaust system filters are frequently
cleaned by passing them through a dishwasher, or manually in a
gink.

A11 facilities disposed of their spent deep fryer grease to a
container, located outside, and provided by a rendering facility
which collects the spent grease at selected intexvals.

All participating facilities had grease traps of varying design and
size. Most grease Lraps were located somewhere within the kitchen,
under a sink or just below floor level. Grease trap sizeg were
primarily in the order of 25 to 50 gallons. A few facilities,
however, had 100 and 1000 gallen traps. Greaseé trap maintenance,
cuch as routine pump-out could be on a weekly basis if done by in-
house staff, or anywhere from three weeks to two months if done by
a licensed waste hauler. Further, some gsites have their grease
traps pumped-out only as needed or whenever an odour problem
develops. :

Private lateral sewer secticons, at some of the facilities, are
power flushed on a routine basis by a contractor once ox twice per
year. Others have their lateral sewar cleaned as the need arises,
normally indicated by slow drainage from the grease trap or worse
the sawer backs up through the grease trap. With the exception of
routine clean-outs or pump-outs, no other routine grease trap
monitoring program was in place. It appears that most facilities,
the exception being when servicing ie done by in-house staff, leave
all activities relating to grease trap servicing to a waste hauler.

A number of the -facilities had some problems relating to slow
drainage or wastewater backing-up into the kitchen through the
grease trap. At one site sewer clogging produced frequent overflows
from an outside manhole. Facilities which are aware cof historical
sewer related problems have a preventative maintenance program by
having their sewers cleaned once or twice per year. Even with a
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i i back-up may occur. Some
tive program the occasional sewver Jo- : :
%;i;ﬁ?i?es h;%e an ongoing odour problem Drlglnﬁi:ﬁiaiiﬂgtgget;
r
rap. The source of odour problems appea
Eizai:n;a Ef raestaurant {type of food served) and the use of

diginfectants or deodorizers.

15
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4.0 Presentation and Discussion of Resgults
4.1 Visual Observations During Facility Site Vigits

The following discussions represent gummaries of wvisual
observations which were made during the weekly site inspections at
participating facilities, identified as A to L.

Facility A Bacteria feeding commenced May 12,1835, to drain
leading to grease trap at a rate of 800 ml per
doge., Pump timer was set to deliver a daily single
dose of bacteria at 1:00 am. Facility gstaff was
asked to stop cleaning the grease trap until
further notice. Eventually, based on on-site
observations of odour and solids and oil-grease
build-up in the trap, a four week cleaning cyecle
was esgtablished. On May 31 bacteria dose was
reduced to 700 ml.

No objectionable odours were obgserved throughout
the study period. However, following four weeks
with no trap cleaning, food waste (solids) and
oil/grease had formed a thick soupy (oily)
appearing mixture, with a trace of odour.No
significant surface grease layer (scum) was
observed at any time. Clean-out was indicated at
this time and performed. Following each four week
clean-out the initially watery-soupy appearance of
the grease trap content changed, within a week, to
an ever increasing oily content of a solid-watex-
o0il mixture. Grease trap pH was normally close to
7.0. Trap temperature was in the order of 30 deg.
C. Frequent dumps of wastewater containing soap
suds were indicated. No zewer discharge problems
were indicated during the study peried. Lateral
sewers were ingpected by video.

The relatively small sized grease trap allowing for
frequent mixing of trap content, elevated grease
trap temperatures which prevents golidification of
liguid oil/grease, and short retention times, are
probable factors for the above observations.

Facility B Bacteria feeding commenced May 12, 1883, to drain
line just ahead of grease trap. Feed pump timer
was- et for 1:00 am to deliver a single daily dose
of 800 ml. Management at this facility did not
allow grease trap inspection during business hours
as they apparently had historical bad odour
problems. (Lrap was located in an area open to the
deli eating and sales facilities). It was agreed

10

16
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that the trap would be inspected after business
hours at a later date. On May 31 dosage was reduced
to 700 ml.

No objectionable odours were observed throughout
the study period. The grease trap was not cleaned
until the end of the study period mainly for the
reason given by management that there was no odour
fryom the trap. When the trap was finally opened the
upper half was filled with grease and food waste
and oily liquid below. pH of the oily liquid was
6.0. Amazingly, upon opening the trap lid no
objectionable odours were given off.

Trap appearance at this stage suggested that the
bulk of wastewater passed directly through the
grease trap without the opportunity for any oil-
water separation. Apart from the elimination of
grease trap odour no other apparent enhancements
due to bio-augmentation were indicated. No sewer
discharge problems were indicated during the study
period.

No facility effluent sampling was done here since
the facility was included into the study at the
l1ast minute, and no additional resources for
analytical work were available. The lateral sewer
was inspected by video.

Feeding of bacteria commenced May 12, 1995, to
drain line just ahead of grease trap. Pump timer
wag set to provide a single, daily 800 ml slug do=e
at 1:00 am. Weekly inspections throughout the study
period indicated a 1/2 to 2.0 inch surface scum
iayer. From its appearance it was judged to be
mainly cheese waste. Liquid below the scum layer
was at all times clear water. pH of grease trap
content was in the range of 6.0 to 7.0. No
ocbjectionable odour was noticed during the weekly
inspection when the lid to the grease trap was
opened. Facility staff, however, mentioned that
during pump-out, c¢lose to end of study peried, when
the settled food waste solids were stirred up, a
bad odour was temporarily emitted.

Facility staff reported no grease trap or sewer
problems during the study period. The lateral sewer
was inspected by video. —

Bacteria feeding commenced May 12, 1995, to drain
line just ahead of grease trap. Feed pump was set

11
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to provide a single daily slug dose of 800 ml, at
1,00 am. Throughout the study period, during weekly
grease trap imspectiens, no objectionable odours
were observed. The grease trap itself contained up
to 1.0 inch of scum, mainly food waste and grease,
covering all or part of the trap surface. Clear
water was observed at all times below the scum. A
quick test to indicate grease trap flushout was
done by dumping a sink full of water to the trap.
This stirred-up the trap and essentially flushed
211 the scum from the trap. A number of these
flushes per day would achieve the appearance of a
relatively clean trap, attainable with or without
the use of bacteria. Poctentially, this could be an

explanation for no oil layer, only water, in the

grease trap. The grease trap had not been pumped-
out. for the duration of the study, and sgince
management had recently changed (a problem common
to most manager operated facilities) no records of
grease tyap pump-out were available. pH of the trap
content was at all times around 7.0. Trap
temperature wasg in the range of 20 to 45 deg. C.

Facility staff reported no grease trap oI Sewer
problems throughout the study period. The lateral
sewer was inspected by video.

Feeding of bhacteria commenced May 12,1955, to drain
line upstream of grease trap. The pump and timer
were set to deliver a single, daily slug dose of
800 ml, at 1:00 am. Grease tLtrap pump-out was
maintained at the three week cycle. At start-up,
during the initial inspection of the grease trap, a
rather cbjecticnable strong odour was iven off
from the grease trap. On the following ingpection
ne odour was noticed. Further, throughout the study
period, even just before a scheduled pump-out, no
further odour problems were noticed. Depending on
elapsed time from pump-out, the surface scum layer,
consisting of a mixture of grease and food waste,
varied from 1/2 to 4.0 inches, Similarly, the oil
layer below the scum also varied. On occasion it
appeared as if the whole trap was filled with an
oily-watery mixture. pH of grease trap content
varied within a range of 5.0 to 7.0. The grease
trap also received dishwasher wastewater which
included grease from the washing of exhaust
emigsion baffles. —_

Historiecally, the facility has had sewer backups
through the grease trap. One such backup occurred

12
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about half-way through the study. Management was
unable to provide reascns for this back-up. Under
such conditions it is the policy to call a
contractor to service the grease trap and laterxal
sewer. The lateral sewer was inspected by video.

Facility staff working in the vicinlty of the trap
acknowledged that the typically bad odours from the
trap have disappeared soon following the addition
of bacteria.

Feeding of bacteria commenced May 12, 1995 to the
drain line upstream of the grease trap. Pump timer
was set to deliver 800 ml, daily, as a single slug
dose, at 1:00 am. Trap pump-out was maintained at
a three week cycle. At start of bacteria feeding
the whole basement was contaminated with a bad
odour problem. Odour was particularly bad when the
grease trap was copened. Within a few weeks from
dosing bacteria the bad odouy gradually
disappeared. Weekly inspections indicated one to
three inches of scum, esgentially grease, with an
oily liquid layer below the scum. Actual discharge
from the trap appeared to be watery. pd of grease
trap content was in the range of 4.5 to 6.5. Trap
temperature was usually at about 35 deg. C.

Facility staff reported no grease Lrap Or SeEWeX
problems throughout the study period. They
acknowledged, however, the disappearance of the
ocbjectionable odours. The lateral sewer was
inspected by video,

_Feeding of bacteria commenced May 17,1995 to the

drain 1iné ahead of the grease trap. Pump-timer was
set to dose 750 mi as a single slug dose, daily, at
1:00 am. At the recommendation of the bacteria
supplier, facility staff maintained the weekly trap
clean-out frequency. Staff indieated, that an on-
going odour problem, also obzerved during the
initial set-up, and particularly noticeable during
clean-out, was eliminated within two weeks of
pacteria addition. Throughout the study period a
surface seum layer of up to one inch, usually only
covering a portion of the trap surface, was
observed. The liquid below the scum had, most of
the time, a watery soupy appearance. At times it
was also considerably oily. Crease trap pH was in
the range of 6.0 to 7.0. e

No grease trap or gewer problems were indicated
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during the study period. The lateral sewexrs were
ingpected by video.

Facility H: Pre-inspection of this facility indicated that the
grease Lrap was almost completely filled with a
mixture of grease, oil and food waste. The surface
gection of this material was in fact drying and
eracking. At our request the trap was completely
pumped out just prior to commencing the addition of
bacteria.

Feeding of bacteria commenced May 17, 1995 at a
dose of 750 ml directly to the influent compartment
of the grease trap. The pump timer was set to dose
pacteria as a single, daily slug at about 1:00 am.
Within one week from pump-out grease-food waste
was again building up significantly, gradually
increasing to £ill about half of the trap. Below
the scum layer was, at all times, a heavy layer of
oil. Even with the heavy accumulation of grease,
food waste and oil no objectionable odours were
noticed at any time prier to or during the bio-
augmentation phase. Although, grease Crap pump-out
wag maintained at the monthly frequency, the rapid
build-up of grease, oil and food waste did not
allow to observe significant changes in the visual
appearance of the grease trap contents during the
weekly site visits.

on July 20/95, dosing of extra strength bacteria
commenced. By August 15, oily patches appeared on
the surface, visible as an oily soup mixed with
food waste. The reagon for thisg, increased
bacterial activity or pump-outs, has not been
established. pB of the grease trap content was in
the range of 5.5 to 7.0.

Facility staff reported no grease trap or sewer

problemsg during the gstudy period. The lateral sewer
was inspected by video.

Facility K: This facility has three grease traps gerving the:
potato preparation and deep fryer area, dishwasher
area, and exhaust system of the barbecue ovens
respectively.

RBacteria feeding the grease traps serving the
dishwasher and barbecue ovens commenced May 17,1595
and to the potato preparation/ deep fryer area June
g, 1995. The latter required a battery powared
gystem,

14
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‘ potato/deep fryer area grease trap received a daily
T single 500 ml dose at about 1:00 am upstream of the
grease trap. Trap pump-cut was maintained at the
prevailing three week frequency. No bad odours were
noticed prior to or during the study period, During
the weekly greage trap ingpectiong we observed a
rapid accumulaticn of wvery fine solid material
which appeared to be primarily potato waste,
essentially starch, associated with considerable
foaming. Between pump-outs the surface scum would
build up to about six inches. Liquid below the scum
wag at all times relatively clear water. pH of this
water was normally in the range of 5.0 fto 6.5,
Potato preparation reguired a continuous flow of
cold tap water and congequently trap temperature
during site visits was normally in the range of 15
te 20 deg. C. Bacteria addition to this trap
appeared to have no observable effect.

The trap serving the dishwasher area received a
single, daily 750 ml dose at about 1:00 am,
upstream of the grease trap. Trap pump-out was
maintained at the three week interval. No bad
odours were noticed before or during bio-
augmentation. Surface scum accumulation, consisting
of food waste and grease, was minimal, varying from

S : no scum to up to 1.0 inch depending on what was
happening at the facility. We felt that dishwasher
discharge was flushing the trap content. Trap
liquid was most of the time a watery soup, but was
occasionally oily as well. pH of trap content,
which also received considerable fresh water from
food preparation areas, Wwas3 normally 7.0. However,
following a dishwasher dump could go up to 11.5.

The trap serving the barbecue ovens and associated
duct system also received a single daily 750 ml
doge at about 1:00 am just ahead of the grease
trap. This trap contained some grease, but was
normally quite clean containing essentially only
clear water. No significant scum accumulation wag
noticed., For this reason pump-out from chig trap
was only done twice per year. pH of trap content
wag within a range of 6.5 to 8.0.

Toward the end of the study period facility staff
noticed that discharge rate from the dishwasher
area greasg trap was cansiderablLreduced from the
normal rate, observed by an increised level in the
trap, indicating a flow restriction in the lateral
sewer secticn. Normally the lateral sewer sections,
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which receive the combined discharge from the three
grease traps, are flushed out twice per Year. We
delayed flushing at the start of this study with
the intent that big-augmentation would remove
accumulated grease from the sewers and maintain
them in a clean state. consequently, the sewers
were flushed upon completion of the study, bhut
after sewer videoing.

Facility Lo Peeding of bacteria commenced May 11, 1995 to the
inlet section of the grease trap. Pump timer was
set to deliver initially 1000 ml as a daily slug
dose, around 1:00 am. On May 30, bacteria dosage
was reduced to 500 ml. The trap had been pumped oubt
a Few weeks prior to commencing bio-augmentation.
Normal pump-out frequency is every three to four
months . No bad odours were observed throughout the
study period. Surface scum at the start of the
study was about two inches. This level varied
throughout the study reaching a high of about 6
inches and at times was down to one inch including
visible oily patches. During bio-augmentation the
surface sludge or Scum had a more uniform
consistancy, was £fluffy and 1ight coloured in
appearance. Below the scum we always noticed a deep
layer of oil. Another observation was the
discharge of large quantities of food waste. Food
waste settled to the bottem of the grease trap and
gradually filled the trap. By August 22 the trap
was completely filled with waste food (solid waste)
and was consequently pumped out. Coinciding with
this event was also a sewer blockage causing an
overflow from an outside manhole close to the
grease  trap- The municipality had ongoing
complaints ‘over @’ number of years of sewer
blockages and associated overflows from this
manhole. Observations during the study period
indicated that the manhole was always more or less
flooded with the level varying according to the
rate of facility discharge. Following a mechanical
cleanout of this sewer, the level in the manhole
remained fairly constant. Initially, we had hoped
that bio-augmentation would remove any grease
accumulations within this lateral sewer and
maintain it in a c¢lean condition. Due to the
constant flooded state of this lateral sewer,
videoing of this sewer was not possible., pH of
grease trap content was in the order of 6.5 to 7.0.
Following the August 22 pump-out, the surface
grease layer varied in the range from one to three
inches, including open patches ghowing the oil

16
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layer below, and remained at this level until the
completion of the study, by mid September. BY
October 18 the grease level had increased to about
gix inches. (A1l grease levels observed in the
discharge section of the trap). Further, for the
first week, following pump-out liquid below the
grease layer was essentially water. Gradually, an
increasing layer of oil accumulated below the
solid grease layer. Ongoing observations of the
manhole contents suggests that large gquantities of
grease continuously escape from the grease trap.
This observation, however is not confirmed through
direct observations of grease trap discharge.

This grease trap is managed by the property owners,
not the restaurants,

Summary

Inspecting and observing appearances of grease traps, although
relatively crude, can serve as 4a tool to assess grease trap
performance. Primarily, this includes relative estimates of the
seperated gquantity or depth of the grease/food waste layer with
time, and appearance of grease trap discharge. Effectiveness of
bio-augmentation would be indicated by a possible reduction in
surface scum accumulation. For example, in this study, visual
observations at facilities E, F, G, H and L indicated a reduction,
although not consistently, of the gseperated FOG surface layer by up
te 50%. Generally, however, measurements of the surface FOG layer,
and particularly the underlying liquid oil layer, are, if not
impossible, difficult to monitor at most sites, Additionally, the
rate of settled food waste and seperated grease waste accumulation
provides ~ an_ _indication on the effectiveness of facility

housekeeping practices.

4.2 Visual Inspection of Lateral and Main Sewers
4.2.1 Lateral Sewers - Private and Municipal Sections

Lateral sewers transmit wastewater from the users, in this case
food preparation facilities, to the local municipal main sewer.
Lateral sewers normally consist of a private and a municipal
section, including-a manhole which is, in most cases, located at
the property line. Size of lateral sewers, gerving facilities
participating with the study program, had a six inch diameter.
Exceptions to the above are older, downtown locations, which may
have no access manhole.

17
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visual inspectiong of lateral sewers was done from the respective
inspection manheles. Inspection invelved manuvally advancing a video
camera within the laterals, first From the manhole toward the
facility and secondly from the manhole toward the main sewer. AL
each site the camera was advanced as far as possible, directly to
under the site or to the main sewer. On occasion, due to heavy
build-up of a combination of grease and food waste, it was not
possible to advance the camera all the way. For this reason, and
for the background inspections only, some of the sewers were
initially flushed. Even with flushing, some of the laterals still
had heavy grease and food waste accumulations.

211 video inspection activities were done by municipal staff or by
rheir contractor. A committee member was present during all video
inspections. Sewer conditions were directly observed on a meniteor
S8 the camera was advanced up or down the laterals and were also
recorded on video tape. Unfortunately, video tape reproductions

did not turn out as clear as the observed picture during on-site
monitoring.

4.2.2 packground Inspection:

All facilities contained more or less accumulated grease and or
food waste. In most cases grease accumulations increased notably in
the vicinity of the main sewer. Additionally, most sites had
moderate to heavy patchy grease accumulations which might be
observed anywhere within the laterals.

During the initial background inspection, some laterals were SO
badly clogged with grease and food waste that the camera could not
be advanced any further. For this reason these laterals were
flushed during the background inspection. Having some laterals
flushed and others not allowed for the assessment of bilo-
augmentation on sewers which were initially cleaned in comparison
o those which were left for bio-augmentation to do all the
cieaning, not merely maintaining an initially relatively ¢lean
sewer in a clean state. Figures 1A, 2A and 3B illustrate the
relative FOG accumulations and locations as observed during the
background inspections.

4.2.3 Bio-augmentation Phase Inapection:
Lateral Sewers

Following a four months period of bio-augmentation, with dosing of
bacteria to sewers via the participating facilities grease traps,
as detailed earlier in this report, the sewers were again visually
inspected by remote camera.

- -\-‘-"‘-.
In general, bio-augmentation indicated some positive effects on the

lateral sewers, Primarily, this was agsesged by comparing residual
FOG-food waste deposits with what had been observed during the
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packground inspections. The reader should be aware that this type
of visual assessment involves considerable best available judgement
techniques. Accordingly, observed relative FOG accumulations are
described as very heavy, heavy, moderate, light, not bad, or
patchy. This is illustrated by Figures 1A-18, 2A-2B, and 3A-3B
which describe the relative FOG accumulations prior to and
following the four months bicaugmentation program.

In general, there was some indication of reduction and/cr removal
of original grease build up, as based on relatively cleaner
laterals at some of the study sites. However, some laterals still
had relatively heavy grease deposits in the vicinity of the main
sewer while other sites showed heavier grease deposits close to the
facility with a relatively clean municipal lateral even in the
viecinity of the main sewer. The reason for this behavicur has not
been determined but could possibly be explained in terms of the
type cof fats/oils used, wastewater temperature and short term
emulsion of FOG.

Facilities known to have had sewer clogging or back-ups prior to
this study had at least one sewer/grease trap problem during or at
completion of the study. It is only fair to mention that
maintenance/service practices at some of these facilities may play
a key factor for causing problems regardless of whether or not bio-
augmentation had been practiced. In summary, however, the observed
results due to bio-augmentation were not as dramatic as had
initially been visualized or expected on the basis of manufacturers
claims for these bacterial preducts. Possible reasons for less
affective bio-augmentation could be due to the type of cleaning
material used by the facility, particularly chlorinated
disinfectants such as Javex which potentially could kill the bulk
of the added bacteria and/or prevent multiplication of bacteria.

Although, the manufacturers had warned us not to expect too much
relating Gto grease reductions within the relatively - Bmall
prevailing grease traps, 30 to 50 gallons ( typically 1000 to 1500
gallons in the U.8.), we observed that bio-augmentation eliminated
bad odours from grease traps, at sites where odours were a problem.

4.2.4 Main Sewers

visual inspections of main sewers were similarly done at two
1ocations to assess the impact of indirect bio-augmentation, as a
result of bacteria carry-over from restaurant facilities, on main
sewers. - : ~

4,2.5 Main Sewer Background Inspection: —

A trolley mounted camera was used to ingpect main sewers. The
intent wae to inspect sections of main sewers to which
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participating facilities discharged. Inspection commenced from an
upstream wanhole. During the main sewer inspection, sexving
facilities A to F, the treolley, as it was advanced downstream or
upsream from the starting manhole, became stuck in grease and other
solid waste which had accumulated below water level. Following a
number of unsuccessful attempts to push the trolley further ahead
municipal staff called for a flusher truck to clean the section of
sewer scheduled for inspection. Following sewer flushing a 430 foot
cection was inspected until a physical obstruction damaged the
camera and stopped further background inspection.

Inspection of the above main sewer section, following flushing,
revealed a relatively clean sewer section with patchy segments of
heavier grease deposits. It was algo evident that grease
accumulations were primarily within the wetted, flow cross-section,
of the sewer. This accumulation gradually forms a bench type build-
up which is observable from the surface. Clearly, in this fashion,
the effective cross-section of the sewer pipe ig graduslly
decreased. Thizs sewer section has a history of flow restrictions
which in the past had resulted in wastewater backing up into.
adjacent residential dwellings. At that time, about two years ago,
this section of main sewer was cleaned using the bucket method.

The downstream main sewer sections serving facilities G and H had
heavy grease deposits. Municipal records indicated that this sewer
had been flushed only a few months prior to this study. This
appears to indicate that grease accumulation in sewers can occur

within a short time period. Upstream sections were ralatively
clean. :
4.2.6 Bio-augmentation, Impact on Main Sewers.

Inspection of main sewer sections, serving facilities A to F,
folleowing the bio-augmentation phasge, was difficult and only
possible for short distances, both upstream and downstream, from
congecutive manholes extending over the locations of the
participating facilities. This included the sections flushed prior
to background inspection. Attempts to advance the trclley within
the sewer failed within about 20 to 50 feet from the respective
manholes due to below water level grease and solids accumulations.
Inspection, however, indicated that the pipe surfaces above the
prevailing waterline were relatively clean with only some patchy
grease deposits. It appeared, that the sewer sections which were
flushed for background inspection and observed following
bicaugmentation (short sections only) were estimated, at least
above water level; to appear as clean as had been obgserved during
background inspection.
The sewer section immediately downstream of the initially flushed
gsewer was, however, heavily clogged with grease accumulations.
These accumulations had built up completely around the inside
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perimeter of the sewer pipe, significantly reducing the effective
pipe crosg-section. This accumulation did not allow camera
advancement beyond a few feet. Although, this section of main sewer
received the combined discharge from five facilities on bic-
augmentation no observable benefits on sewer maintenance, such as
removal of accumulated grease, without prior sewer cleaning, was
indicated.

Ingpection of the main sewer sections, serving facilitates G and H,
indicated a gupstantially cleaner Sewer than had been observed
during background inspection. The sewer etill had some patchy
greagse deposits but in general we could say that bacterial aetivity
contributed to the maintenance of cleaner sewer conditions. This 1is
particularly significant in light of the grease build-up which had
oocurred between the period of flushing and background inspection
of these sewer gections.

4.2.7 Impact of Bioc-augmentation on Sewers = Summary

i summary, bio-augmentation indicated scome positive results
ralating to FOG management in grease traps, lateral and main
sewers., However, for a number of possible reasons, the attained
results were not as dramatic as might have been expected on the
pasis of claims made py suppliers of these bacteria. Specific
reasons as to why bigaugmentation appears to perform better at some
aites than others has not been established but could relate to the
type of facility or housekeeping practices. The sewer inspecticn
ragultas for both, lateral and main sewers, indicating relative
levels of grease deposits before and. following pic-augmentation,
are summarized by Figures 1A-1B, 2A-2B and 3A-3B.

The study, however, indicated that bio-augmentation has no adverse
effects on currept FOG ‘management ~in the regtaurant sector oOT
municipal maintenance in sewer systems. The worst that could
possibly happen iz that for some reason or another bio-augmentation
will not work.

other studies have shown that direct bio-augmentacion of main
sewers in the vicinity of identified problem areas, rather than
going through restaurant grease Lraps and associated lateral
sewers, appears to be more effective on sSewer maintenance. The
studies have also shown that an initial sewer aleanout by flushing
or other means enhances sewer maintenance by bicaugmentation.

For example, the City of Toronta has effectively used bio-
augmentation for a ‘pnumber of years to maintain clean sewers in
previously identified problem areas, particularly in downtown areas
having a heavy concentration of restaurants. Besides maintaining
clean sewers the additional benefit is the reduction of street
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closings due to sewer maintenance activities.

4.3 Analytical Test Results

Analytical test results for facilities which participated with the
bio-augmentation study program are presented in Tables 1 to 8. The
gpecific parameters, sampled and tested for each facility effluent
jnelude 88, BOD and solvent extractables (FOG) . FOG analysis was
done by four different methods. Extracticn included the use of
methylene dichloride and hexane. Subsequently each extract was
analysed for FOG by the gravimetric and FTIR methods. The latter
was in support for a methods development and methods selection for
FOG analysis. As can be seen from the data the four methods do not
congistently agree. Currently, methylene dichloxide (MECL2)
extraction is the accepted method. A key factor which may produce
questicnable information for FOG analysis, even if analytical
methods are acceptable, is the difficulty of obtaining
representative samples from facility discharges including
separation of the collected samples into aliquots for the different
types of analytical metheds. It should be noted, however, that for
each solvent used the same extract was used for the gravimetric and
FTIR analytical methods. Waste characteristics of these discharges
can vary significantly reflecting the changes in ongoing kitchen
activities, and also by the type of facility. Facilities C and D
were, as a result of the on-site gsewer layout, sampled jointly as
one unit. Facility B, which was jncluded into the study program at
a2 later stage was not sampled for effluent analysis,

A yeview of the data in Tables 1 to 8, each displaying background
and bio-augmentation data, indicates that four of the nine sampled
facilities had about a 50% reduction of FOG materials in their
effluent during bio-augmentation. Average FOG concentrationa for
the background and bio-augmentation study periods, and percent FOG
Treduction, are summarized in Table 9. The above ‘agsumes that
facility kitchen activities remained relatively constant during the
gtudy period. In fact, however, when comparing the grease trap
influent for the background and bio-augmentation periods, as gshown
in Table 9, it becomes apparent that discharge characteristics can
change significantly. This is a factor which potentially could bias
the bio-augmentation results attained from this study.

Substantial BOD reductions are indicated for three of the nine
cites which include those sites identified for good FOG reductions.
Again, the difficulty of obtaining representative samples could be
one reason -for the wide variability in BOD reductions for the
respective sites. Suspended eolids reductions appear to follow in
line with those sites which had effective BOD ggﬁuctions.

Several potential reasons for poor BOD and FOG reductions through
bio-augmentation became apparent during the weekly inspection site
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vigits. These include:

- FOG does not separate into surface layers, but remains as
a soupy mixture consisting of water, oil and food waste.
Under these conditions effluent guality mway Ifurther
deteriorate by a reduction of trap clean-out fregquency
{(facility A) ‘

- emulsification of FOG due to detergents containing
emulsifiers prevents FOG separation and consequently
passes through the grease trap. The on-going development
of enhanced grease cutting detergents is likely
detrimental to grease trap performance.

grease traps are often small and shallow with inadequate
flew baffling. During a sink dump the trap contents can
be flushed out. This can result in a relatively clean
trap at all times without any pump-outs. (facilities C,
D and K)

poor grease trap maintenance. This reduces retention time
for FOG separation by the accumulation of a FOG-food
waste mixture layer at the surface, followed by an oil
layer directly below the solid layer, and settled food
waste at the bottom of the trap. At some of the sites
puild-up of food waste from the bottom up appeared to
have more of an adverse impact on grease trap operation
than the actual separated FOG at the surface. {facilities
E, F, H and L}

- use of disinfectants, such as Javex or eguivalent
products, but neceasary under health regulation Lo
___maintain a bacteria free environment in food preparation
facilities, have thé potential of killing bacteria being
added to grease traps for bio-remediation. Under these
conditions tmultiplication of Dbacteria for bio-
augmentation, koth in the grease CLIrap and downstream

sewer systems would be minimal.

- difficulty of sample ceollection representing facility
discharge. Potential for wide variations in discharge
quality as demonstrated by occasional excessively high or
jow concentrations for BOD and FOG. Program did not
identify extent of this variability.

-

Analytical test results, in light of the difficulty of collecting
representative wastewater samples from these facilities, need to be
agsessed cauticusly. In fact the relatively low levels of the test
reaults for 88, BOD and FOG do not support the in-sewer visual
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observations which indicate heavy grease build-ups in the lateral
and main sewers serving the facilities studied. Additionally, these
sewers require routine preventative maintenance to aveid potential
blockages. Based on these observations the value of conducting
future sampling for asgsessment purposcs needs to be re-assessed.
Remote sewer inspections, using a camera, may possibly provide more
useful informaticn on the discharge characteristics of a facility
and the resulting impact on sewer systems.
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5. Conclusions

The intent of thig study was to assess the impact of bio-
augmentation on grease trap performance, and the potential
additional benefits attainable toward sewer maintenance.

1. of the nine facilities assessed {sampled)

- five facilities were in compliance with the discharge

1imits of 150 mg/l FOG without bio-augmentation

- all nine facilities complied with the 150 mg/l discharge
1imits during the bio-augmentation perioed

- two Ffacilities were in compliance with the discharge
limits of 300 mg/l for BOD without bio-augmentation.

- bio-augmentation did not facilitate compliance with the
'BOD discharge limits. However, some BOD reductions were

attained
2.  Bio-augmentation eliminated odours, originating in grease
traps, from those facilities which had higtorical odour
problems. ‘
3. Bio-augmentation has the potential of reducing FOG levels in

facility discharges by up to 50%. This is attainable
regardless of whether or not the facllity is initially in
compliance, but appears LO be facility dependent.

4. Bio-augmentation attained BOD reducticons of up to 50% in some
facility discharges. These reductions, however, were not
sufficient to facilitate compliance by the affected
facilities.

5. The study indicates that effective bio-augmentation is
facility specific, potentially relating to the type of
disinfectants/cleaners used, and size and maintenance of
grease traps. Not a1l facilities may be acceptable for bio-
Femediation without making appropriate operating changes.

6. Bio-augmentation has the potential of performing sewer
maintenance activities by removing and preventing FOG
accumulations in private and mupnicipal sewers. This is
accomplished by bacteria which move downstream, use FOG as a
food source, and multiply, following injection into grease
traps. Again, effective sewer maintenance, although attained
at some eites,  appears to relate to the type of facility.

- ) T

9. The effect of bio-augmentation on grease trap mwaintenance,
such as pump-out freguency, may not be realized by facilities
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which discharge large quantities of food waste through kitchen
drains leading to grease traps. These wagstes build-up as
settled solid material, from the bottom of traps, gradually
reducing grease trap efficiency. Under such conditions, and to
maintain grease trap efficiency, grease traps are filled with
food waste necessitating a pump-out before the need arises due
to FOG accumulations. Similarly, extending the frequency of
grease trap pump-out or clean-out will adversely affect grease
trap performance and FOG levels in facility dischaxges to
municipal sewers.

In light of the study results attained for FOG discharges and
their relationship to the actual sewer conditicons such as FOG
acecumulations, particularly in areas having a high density of
restaurants, municipalities and/or MOEE may have to re-ansess
the relevance of the current 150 mg/l discharge limit. It
appears that facilities complying with the 150 wmg/l FOG
discharge limit have the potential of generating substantial
grease deposits, both in the lateral and main sewers. Time
Factors, over which excessive grease deposits will form, under
high or low levels of FOG discharge was beyond the scope of
this study, but should be established.

Main sewer maintenance, on the basis of information obtained
from municipalities practicing bio-augmentation, appears to be
nore effective when bacteria is directly added to sewers
within problem areas, rather than going through restaurant
gredse traps.

No adverse effects, as a regult of bioc-augmentation, were
identified within restaurant grease Lraps, lateral sewers and
main sewers. The study has demonstrated, that under the right
conditions, bio-augmentation has the potential of enhancing
FOG _management. The worst that could happen is that bilo-
augmentation could be “ineffective under the prevailing
conditions it is being used..

FOG concentrations, as obtained for this study, appear to be
relatively lew and may tend to give the impression that this
sector has no major sewer use compliance problems. However,
thig fact is not substantiated by the observed in-sewer
conditions which indicate relatively high levels of grease
accumulations. Again, this could be a reflection of the
difficulty of attaining truly representative facility effluent
gamples.

Analytical test results for the four different test methods
used, particularly in light of the problem of collecting
representative samples from these wagte sStreams, appear to
agree reasonable well.
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6. Recommendations

Based on the results and observations from this study, literature
reviews, and discussions with bacteria distributors who have done
independent asgessments with bio-augmentation within the restaurant
sector, we have the following recommendations under which bio-
augmentation may have a chance for success;

- Facility must have dedicated, trained staff

- Distributor or faecility staff must be aware that bio-
augmentation involves more than providing a pail of bacteria
and delivery pump with timer. This assumption, which is widely
promoted in bio-augmentation advertising, will in most cases
not produce acceptable results.

- Distributors of bacteria should have a demonstration kit. The
kit should demonstrate the break-down of grease, for example
a sample of grease trap content including surface grease layer
to which bacteria is dosed at a controlled rate for a selected
time period. We feel that such a demonstration would be
esgential to convince facility management to accept bio-
augmentation, at least on a trial basis. This kit could also
be used to demonstrate the effect on commonly used
cleaners/disinfectants in kitchen areas. Reports from other
atudies indicate a minimum two day retention to break down FOG
inteo water and carbon dicoxide.

- - suppliers of bacteria must have a demonstrated methodology
under which bio-augmentation will normally be successful .
Restaurant facilities considering bio-augmentation must ke
made aware of the requirements under which bio-augmentation
would have a chance to succeed. Reguirements, including

_employee training, would include the following aspects:

- grease trap size, retention time

- kitchen practices, food waste, solids, to grease trap

- gquantity of fat, grease, oil to grease trap

- pump-out frequency

- type of bacteria used

- cleaning/disinfectant materials

- agsessment of bacterial activity in event of negative
results, and appropriate response

- facility wmust comply with guidelines, provided by
bacteria supplier, to obtain effective bio-augmentation

- awareness of handling and health aspects in a food
preparation environment. Emergency procedures in the
event of a spill, contamination of food, or skin contact.

- municipalities already practicing bio-augmentation in their

sewer systems should be encouraged to generate documentation,

28
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such as by visual inspection

and

following bio-augmentation, or the

maintenance activities.

29
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Appendix A

Facility Description (Facility Background Information)

tnformation and study results on participating facilities are
confidential. For reporting purposes of study results
participating facilities are identified by letters, A to L.

Facility A: Fast food ocutlet including take-cut and table

service. Operating from 6:30am to 11:00pm. Facility

has a 20 gal grease tLrap located undexr twulti

compartment sink. Facility uses disposable plates

and cutlery, and has no dighwasher. Spent deep

fryer oil is collected geparately for pick-up by a

rendering company. Grease LIap is cleaned weekly by

facility staff. Facility discharge was monitored

from a manhole located at the facility -municipal

property line. Facility staff was not aware of any

grease trap or sewer back-up problems. No routine

cewer cleaning is in place. Facility is owner
operated.

For the study period the bacteria supplier
suggested a reduced frequency for grease trap
clean-out. Eventual clean-out frequency to be
established on basis of visual chservations.

Facility B: Thig facility represents a combination of bakery,
deli including table service. Facility operates
from 6:00 am to 11:00pm, A 20 gal. grease trap is
in the deli area floor, pelow a sink. Input to the
grease trap is from a sink and a dishwasher. Trap
Is cleaned op demand by facility staff, usually
three times per year, oY whenever an odour problem
develops. Facility has 30 employees and a seating
capacity for 60. Facility staff were not aware of
any known grease trap or sewer back-up problems. No

routine sewer cleaning is in place.

Facility did not want to make any changes to the
prevailing grease trap servicing procedures. Due to
potential odour problems grease trap could not be
inspected during business hours. No samples were
taken from this facility but lateral sewer was
monitored by video.

Facilicy C: Fast food outlet including both_take-out and table
gervice. Operating hours are 16:00am to 11:00pm.
Facility has a 20 gal. grease trap located in floor

unger multi compartment sink., Two ginks discharge
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to grease trap. Grease trap is pumped out every two
months by a licensed waste hauler. This pump-out
frequency Wwas maintained for the study period.
spent deep fryer 0il is collected for rendering.
Facility has 35 employees and a seating capacity of
46. Facility uses disposable plates and cutlery and
has no dishwasher. Monitoring of facility discharge
was From an outside manhole. Facility staff were
not aware of any known grease trap or sewer back-up
problems. No routine sewer cleaning is in place.

Facility D: Fast food service including both take-out and table
cervice. Operating hours are from 11:30am LO
1.30am. Facility has a 25 gal. grease trap located

in floor under kitchen sink. Grease trap is cleaned
monthly by a 1icensed waste hauler. More
frequently if odour problems develop. No changes
were made to the pump-out schedule. Only kitchen
sinks discharge to grease traps. Facility has no
dishwasher. Spent deep fryer oil is collected for
pick-up by a rendering company. Facility discharge
was monitored from an outside manhole. Facility
staff were not aware of any grease trap Or Sewer
back-up problems. No routine sewer cleaning is in
place. Due to the 1ocal sewer layout this facility
discharge was sampled jointly, as one combined
gample, with facility C.

Facility E: This is a full service facility. Operating hours
aye 11:30am to 10:00pm. Facility has a 25 gal
grease trap in kitchen floor. Two multi compartment
sinks and a dishwasher discharge to the grease
trap. Grease trap ig pumped out every three weeks
by a licensed waste hauler. Spent deep fryer cil is
aolTected * for "pick-up by a - rendering company.
Facility discharge was monitored from an outside
manhole, Facility gtaff were Aaware of the
occagional sewer pack-up to the kitchen floor, and
odour problems, from the grease trap. Facility
lateral sewer is cleaned once per Yyear, or as
needed.

Facility F: This is a fast food outlet providing take-out
service only. Operating hours aze 11:00am to
midnight. Facility has a 100 gal. grease trap in

basement, above floor level. Trap is pumped out

every. three weeks by & 1icensed waste hauler. Spent

deep. fryer oil is collected for pick-up by a

rendering company. Facility dischaxrge was monitored

from an outside manhole. Lateral facility sewer had

not been cleaned for the past three years. Facility

staff was not aware of any problems from Sewer Or
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grease trap. Facility has an odour problem.

Facility G: Fast food outlet providing both take-out and table
gervice. Operating hours are 6:30am to midnight.
Facility has a 23 gal. grease LIrap located above

floor, under a multi-compartment sink. This is the
only fixture connected to the grease trap. The
grease trap is cleaned weekly by facility staff.
Spent. deep fryer oil is collected by a rendering
company. The facility has 75 employees and &
ceating capacity of 120. Facility discharge
monitoring was done from an external manhole.
Facility is owner operated. Facility staff are not
aware of any problems relating to grease Lrap
operation or Sewer back-ups.

rFacility H: This is a full service facility. Operating hours
are 11:00 am to 2:00am. Facility has a 50 gal.
grease trap 1located under the floor of a storage
area. A number of sinks are connected to the grease
trap. Pump-out is done monthly by a licensed waste
hauler. Spent deep fryer il is collected for pick-
up by a rendering company. The lateral facility
sewer is flushed annually. Dishwasher discharge by-
passes the grease trap. Facility digcharge was
monitored from an external manhole.

Facility K: This is a fast food outlet providing both take-out
and table service. Operating hours are 11:00am to
10:30pm. Facility hag three grease traps. A 100

gal. trap serves the potato preparatiocn and deep
fryer area, a 25 gal. trap serves the dishwasher,
and a 50 gal. trap serves the exhaust duct filter
L wash system for the barbecue ovens. The 100 and 25
— -~ gal. traps are pumped ~out every Ethree waekd, “and -

the 50 gal. trap about two or three times per year.
Pump-outs are done by a licensed waste hauler.
gpent deep fryer oll is collected for pick-up by a
rendering company. The 1ateral facility sewer is=
power flushed every six months. Facility is not
aware of any problems relating to grease trap oY
sewer operation provided the preventative
maintenance activities are performed. Facility
discharge monitoring was done from an external
manhole.

Facility L: Two full service facilities, with historical sewer
blockage problems, discharge their wastewaters to a
common grease trap. The grease trap has a 1000 gal.

capacity. grease storage is designed for a one foot
depth, ox about 400 gal. Pump-out by a licensed
waste hauler has been every four months, but has
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recently (following this study) been reduced to
e every two monthe. Spent deep fryer oil is collected
geparately by a rendering company. The lateral
facility sewer 1s power flushed as needed, whenever
a problem occurs. Sampling at this facility was
done from the influent and effluent pipes of the
greasgse trap.
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Apendix B

ceneral Comments on Grease Traps

Prevailing grease trap gizes in Ontario restaurants are in the 28
to 50 gallon range. Within this size range grease traps are not
officient for effective fat, oil and grease separation with or
without bio-augmentation. Typically, these small traps provide
insufficient retention or cooling time for fat, oil and grease
separation from the bulk of the waste water. Depending on the type
of fat, oil or grease and prevailing temperature, geparation
normally results in the formation of solid grease or ligquid oll
layers, or both. Observations during this study indicate that in
most cases where separation occurs, A& layer of semi-solid (s0ft
grease) is formed at the surface of the trap content and a liquid
oil layer directly below the gsolid layer. Additionally, more or
less food waste, depending on the type of operatiomn, will blend and
remain with these layers. Solid grease layers were found, depending
on grease trap size, Lype of facility, and frequency of pump-out,
in the range of one to six inches. Typically, this layer would
build-up with time between pump-outs. Liquid oil was normally
present below the solid phase.

Solid food wastes also tend to seperate from the waste water by
settling to the bottom of the trap. With time, somtimes within a
faw days or weeks, a trap can reach a condition when it becomes
jess and less effective to seperate both grease and solids from the
waste water. Eventually, when no further seperation takes place,
and both grease or oil and solids pass directly through the trap,
a trap pump-out is indicated. pPreferably, a trap pump-out should be
done prior to pass-through conditions.

_ _ Other obgervations_ indicated that in the abgence of adequate
baffling or flow restrictions, particularly'wiihin'sﬁali traps, can
lead to trap Elush-outs whenever a sink, full of water, is dumped.
This condition will £f£lush previcusly separated material to sewer.
Tt was also noted that facilities operating under these cgonditions

rarely have to pump-out their grease trap.

Bio-augmentation study results indicated some FOG reductions in
grease trap discharges, and reduced levels of grease accumulation
within grease traps. The full potential of bio-augmentation,
however, and as indicated by suppliers of biochemicals, is not
realized with these small traps.

gite inspections also indicated that visual observations or
sampling of grease trap discharge are not always a good indicator
of FOG or solids discharges to Sewers. Direct sewer inspection by
remote camera may, in some cages, produce moOYre meaningful
information on grease trap efficiency for the seperation of FOG.
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Effective bio-augmentation within grease
demonstrated in U.S. facilities where grease t
1000 gallons are often required.

BIOAUGZ2.RES
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traps has been
raps in the order of



