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FOG HAPPENS

http://www.chevystogo.com/Welcome.tpl


COMMERCIAL FOG 
SOURCESCourtesy Grease Guardian USA



What are our Desired Outcomes?

• Protect public health and the environment

• Cost effective, data driven program

• Comply with State and Federal Regulations

• FOG Program programmatic drivers

“We want a data-driven FOG program not an effort-driven Program”
 Gary Christensen, City of Seattle Public Works



SANITARY SEWER OVERFLOWS (SSO) DRIVER
OUTCOMES & OUTPUTS

PROTECT PUBLIC HEALTH AND THE ENVIRONMENT

• REDUCE/ELIMINATE FOG-RELATED SANITARY SEWER OVERFLOWS (SSO)

• METRICS – REDUCTION IN NUMBER OF SSOS

• REDUCE/ELIMINATE FOG CONTAMINATION IN STORMWATER

• METRICS – INCREASE IN NUMBER OF COVERED AND PLUMBED TRASH ENCLOSURES

• METRICS - REDUCTION IN NUMBER OF FOG-RELATED ILLICIT STORMWATER DISCHARGES



Poll Question

????????????????



MEASURING FOG PROGRAM SUCCESS
PERFORMANCE MANAGEMENT

Inputs: What money and 
resources are needed?

Outcomes: What do we 
want to achieve?

Outputs: How do we 
know we're making 
progress?

Performance Measures: 
Tracking progress to 
achieve funded activities



ULTIMATE FOG PROGRAM 
OUTCOMES

• NO SANITARY SEWER OVERFLOWS (SSOs)

• NO FOG-BLOCKED SEWER LINES

• ENTIRE SEWER COLLECTION SYSTEM OPERATION & MAINTENANCE

• NO WASTEWATER TREATMENT PLANT DISCHARGE PERMIT 

VIOLATIONS DUE TO FOG

• ALL FSES ARE COMPLIANT

•  

HOW DO WE HELP ACHIEVE THESE 

GOALS?
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TYPICAL OUTCOMES & OUTPUTS

COST-EFFECTIVE, DATA DRIVEN PROGRAM

• REDUCE NON-ROUTINE COLLECTION SYSTEM CLEANING

• METRICS – REDUCTION IN THE LINEAL FEET OF FOG LINES (“HOT” OR 

“RED” LINES) CLEANED

• REDUCE NON-ROUTINE PUMP STATION CLEANING

• METRICS – REDUCTION IN NUMBER OF PUMP STATION SERVICES RELATED TO 

FOG ANNUALLY

• REDUCE NON-ROUTINE MANHOLE INSPECTIONS

• METRICS – REDUCTION IN NUMBER OF MANHOLE 

INSPECTIONS RELATED TO FOG ANNUALLY



INFRASTRUCTURE DRIVERS TO REDUCE FOG 
RELATED COSTS

• BLOCKAGES & OVERFLOW COSTS

• MAINTENANCE COSTS

• COLLECTION SYSTEM

• PUMP STATIONS, AIR RELIEF VALVES

• MANHOLES

• TREATMENT PLANTS

• INFRASTRUCTURE DAMAGE

• TREATMENT PLANT OPERATION COSTS

• TREATMENT CAPACITY



FOG PROGRAM PROGRAMMATIC DRIVERS

PROGRAM COSTS

• INSPECTIONS

• DATA MANAGEMENT

• OVERSIGHT

PUBLIC INTERACTIONS

EFFECTIVE FOR EXISTING FSE

ATTRACTIVE FOR NEW FSE



EXAMPLE OF PERFORMANCE MEASURES FOR THE 
SEWER COLLECTION SYSTEM

26

What % of these 

performance 

measures can be 

attributed to FOG?

These performance 

measures are for the 

entire collection 

system



ESTABLISH/ 
MODIFY LEGAL 

AUTHORITY



LEGAL 
AUTHORITY

• STATE AND/OR LOCAL 

PLUMBING CODES

• UNIFORM PLUMBING 

CODE

• INTERNATIONAL PLUMBING 

CODE

• AMERICAN SOCIETY OF 

PLUMBING ENGINEERS 

PLUMBING ENGINEER 

DESIGN HANDBOOK, VOL 

4, CHAPTER 8, TABLE 8.3.



INDUSTRIAL PRETREATMENT LEGAL AUTORITY

• APPLIES TO ALL NON-DOMESTIC 

DISCHARGES

• NATIONAL PRETREATMENT 

REGULATIONS 

 (40CFR PART 403)

• ORDINANCE EXAMPLES

• PROTECTION STILL REQUIRED 

FOR POTWs WITHOUT AN 

APPROVED PRETREATMENT 

PROGRAM
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40 CFR Part 403 
PROHIBITED DISCHARGES

Applies to All POTWs

• pH>5.0

• No obstruction from 

solid or viscous 

wastes

• Trucked/hauled waste



LEGAL 
AUTHORITY 
NEEDED

• DEVELOP THE PROPER LEGAL AUTHORITY FOR A 

FOG CONTROL PROGRAM TO:

• CONDITION OR PROHIBIT FOG DISCHARGES

• REQUIRE GREASE REMOVAL DEVICES (GRD);

• REQUIRE REGISTRATION AND/OR PERMITTING 

(OPTIONAL);

• ESTABLISH MINIMUM PERFORMANCE 

REQUIREMENTS;

• ESTABLISH DESIGN, OPERATION & MAINTENANCE 

STANDARDS;

• PERFORM MONITORING, INSPECTIONS & 

ENFORCEMENT;

• REQUIRE RECORDKEEPING, REPORTING & 

NOTIFICATIONS

• REGULATE WASTE HAULERS AND DISPOSAL.

FOG CONTROL 

ORDINANCE



JURISDICTIONAL 

AND LEGAL 

AUTHORITY 

CHALLENGES



Overlapping Jurisdictions

There are three overlapping jurisdictions, each 

with its own code and authority:

• Plumbing Code (State or local)

• Pretreatment Program (NPDES)

• Public Health Authority



Jurisdictional Authority

Plumbing Code 
(customer-side 
of property line 
and buildings)

Pretreatment 
Program 

(utility-side of 
the property 

line and POTW)

Common 
Interest: 

Protecting 
Public Health

Public Health 
Authority (food 

production 
areas)

Before – Plans Review

Construction – Permit issuance

After – No jurisdiction after 

permit is signed off

Before – Wastewater 

Survey

Construction – Point of 

Connection

After - Ongoing
Relationship begins 

just before the FSE 

opens its doors for 

business



Plumbing 
Code 

Amendment 
Example

• § 25-12-153 LOCAL AMENDMENTS TO THE UNIFORM 
PLUMBING CODE.

• 1009.2 Approval. Austin Water approves the size, 
design, type, and location of each interceptor or 
separator. Except as otherwise specifically allowed by 
the City Code, wastes that do not require treatment or 
separation may not be discharged into any interceptor. 
A grease, sand, or other gravity interceptor must be 
field tested by applying a minimum of a one-inch 
water column above the lid seal of the interceptor.



APPROACHING 
ENFORCEMENT

• Broad Authority

• Each application individual

• Time consuming and potentially 
expensive

• Administrative process lacking

• Situational

• Re-inspection fee as needed

• Cost Recovery for SSOs, Illicit discharges 
or Cleaning when source(s) identified

• Non-conforming, illicit actions or 
construction

• Repeated SSO, Illicit discharge, 
recalcitrant follow-up



Enforcement Options

Use existing municipal code
• Can you use municipal “Nuisance” code?

• Typically enforced by code enforcement officer 
using a “ticket”

Use Sewer Use Ordinance
• Enforcement Response Plan should describe

• Warning Letters

• Escalating Administrative Penalties

• Orders (Show Cause, Consent, Compliance)



Poll Question

???????? ????????



Ed Gilmore

11 years Restaurant Owner

20 years, Source Control Specialist, 
Clackamas County, Oregon
Industrial Pretreatment, FOG, P2 and 
Septage programs

Currently Trainer, Western States 
Alliance, PPRC

Bachelor of Science, Biochemistry, 
Portland State University

https://www.google.com/url?sa=i&url=https://www.eatright.org/health/wellness/preventing-illness/benefits-of-coffee&psig=AOvVaw3ha6p_LQ4zk1IAzGALhAOR&ust=1586028204651000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMilyN39zOgCFQAAAAAdAAAAABAD


Engaging Stakeholders



FOG

Pumpers

Standards

Equipment life

Decanting

Stacking

FOG Training

Region-wide

Common standard

Property owners

Corporate chains

Sewer jurisdictions

All FOG 
impacted 

drains

Appropriate 
sizing

Lower POTW 
Costs

Conveyance

Plant services

Labor

Equipment

Rate payers

benefits

&

compliance

Government

Agencies

Potential 
danger to 

Public Health

Vector control

MEMBER CITIES

Public Works

Plumbing Inspector

Building Official

Co-Gen Energy

 Utilities

Materials  Transp
ortation  Car

bon footprint

Back to grid $$?



Stakeholders

• FSE’s (small businesses, chains, 
schools, churches, hospitals, 
industrial campuses, institutional 
kitchens)

• Building, plumbing officials, plan 
reviewers

• Health inspectors

• Pumpers

• Contractors, builders, architects

• Landlords, property managers

• DEQ, EPA, Cities



Inventory and Survey of FSE's

• City Business License Listing

• Health Dept. FSE Licensing List

• Department of Agriculture Food 
Preparation Facility List (grocery)

• School District

• Retirement Facilities with Dining

• Extended Care Facilities

• Correctional Facilities



Food Service 
Establishments:

Do They Know…

The municipality has FOG requirements

They need have a Grease Removal Device (GRD)

They must maintain the GRD with regularly 
scheduled pump outs

They need to keep records of the pump outs

There is potential for enforcement action



For Developing FOG Programs or FOG Program 
Improvement Use a Phased Approach with Task Outlines



Status - Next Steps



Plan Review

Are you or can you be part of the Review Process?

Grease Interceptor Sizing
It Is Not Magic…

 

WHAT IS THE CURRENT PLAN REVIEW PROCESS?



Poll Question

???????? ????????



FOG Triage



FOG Triage

• Identify the FOG Hot Spots

• Rate the FSE’s FOG 
Production

• Create a Plan

• Inspect the FSE

• Effective Pretreatment

• Effective Maintenance







FOG Production

• Very High

• High

• Medium

• Low

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwjWuK_A5LXmAhWHGM0KHZn3B0QQjRx6BAgBEAQ&url=https://www.shopkeep.com/blog/what-to-consider-when-choosing-a-coffee-shop-location&psig=AOvVaw31hXDywTnOtLX3DOQzRYsU&ust=1576434900071008


FOG PRODUCTION

Number of Meals/ Type of facility
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Healthy Sandwich

Commercial Cafeteria, 
Food Courts, Buffet

High Volume, Oil/Lard Menus 
(Asian, Mexican, Italian, some 
fast food)

Fast Food

American Diners \ Specialty

Convenience Stores 
Coffee Shops
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Kennedy-Jenks



Kennedy-Jenks



FOCUS YOUR EFFORT “TRIAGE” 
TO ACHIEVE A SUCCESSFUL FOG 
PROGRAM

• PERFORMANCE GOALS

• HOT SPOTS & HIGH AND VERY HIGH 

FOG FSEs

• PLAN REVIEW

• PUMP STATIONS, BLOCKAGES 

• SSOs

• OUTREACH EFFORTS

• MULTI-FAMILY HOUSING

• FOG LINES RESIDENTIAL AREAS
58



PERFORMANCE GOALS
• CURRENT, ALL FSES / YEAR

• INITIAL INSPECTIONS, STATUS

• ANNUAL INSPECTION, 1 PUMP OUT

• INSPECTIONS SIMILAR FOR ALL FSES

• PRIORITIZED INSPECTION

• 15-20% OF FSE

• RESULTS ORIENTED INSPECTIONS                                    

AND FOLLOW-UP

• TECHNICAL SUPPORT TO FSE 

• CONSISTENT INSPECTOR TRAINING,                                

BY JURISDICTION

• PROGRAM SUPPORT BY JURISDICTION

• EXPECTATIONS SPECIFIC BY EACH 

JURISDICTION
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NOT ALL FSES GENERATE THE SAME FOG LOAD
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Portland FOG Calculator

• FSE sewer rates did not account for impact

• SIU’s and homeowners bore brunt of burden

• City Council wanted solution that gave businesses opportunity to 
reduce ESC

• Calculator provides those options

• Works with businesses that may fit multiple categories

• Program currently in review
• Rates may change

• Interceptor language will change



PORTLAND
FOG

CALCULATOR
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PORTLAND INSPECTION RESULTS OVER 5 YEARS



PORTLAND’S INSPECTION RESULTS OVER 9 YEARS



Poll Question

????????????????
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Best 
Management 
Practices in the 
Kitchen

67



Best Kitchen Practices

A Myth that Must Be 
Busted!



“Effective Kitchen BMPs
Keep FOG Out of Public Sewers”

BMPs such as scraping/wiping all utensils and 
plates into garbage keeps FOG out of drains

In A Perfect World …



Kitchen BMPs

What really happens:

• Cleanup staff are in a 

hurry

• Fastest way to clean pots 

is with high pressure 

water

• Hose down the floor and 

squeegee to the nearest 

floor drain

In The Real World … 



Kitchen BMPs …

FSE manager’s responsibility is about getting good food onto 
the customer’s table

… frequently not an effective tool for FOG abatement



Kitchen BMPs …

Employee turnover rate is high and Kitchen BMP training 
becomes very time consuming (16-200%)

… frequently not an effective tool for FOG abatement



Kitchen BMPs …

• Scrape pots and pans prior to washing.

• Do not pour, scrape, or otherwise dispose of 
fats, oils, or grease into the sink or drains

• Collect fryer oil and store in barrels 
for recycling.

• Do not put food (including liquid food) 
including milk shake syrups, batters, and 
gravy down the drain

• Use strainers on sinks and floor drains to 
prevent solid material from entering 
the sewer.

• Post “NO GREASE” signs near sinks 
and drains.



Kitchen BMPs …

• Train all kitchen staff in best management 
practices for grease disposal and the 
impacts of grease accumulation in the 
sewer.

• Provide regular refresher 
training/discussion for proper disposal of 
fats, oils, and grease for all employees.

• Inspect grease abatement 
devices/interceptors after pumping to 
ensure adequate cleaning was performed.

• Dump mop water only to drains 

connected to your grease 

treatment system.

• Use absorbents to soak up spills 

containing fats, oils, and grease.



Kitchen BMPs

FSE that does not 
own/pay for grease trap 
maintenance has no 
incentive to follow BMP

Frequently Not An Effective Tool For FOG Abatement



• CASE STUDY: Despite inspections, and training on kitchen BMPs and 
interceptor maintenance . . . just 3 months after public line cleaning:



Inspections • INITIAL FSE INSPECTION SETTING UP FOG 

PROGRAM ESTIMATE 3-4 HR/FSE

• EFFICIENT FOG PROGRAM MAINTENANCE 

INSPECTIONS ESTIMATE 1 HR/FSE

• INCLUDE TRAVEL TIME

• INCLUDE INSPECTION DATA ENTRY TIME

• INCLUDE PUMP-OUT DATA REVIEW TIME

• ESTIMATE THAT 10% FSES WILL NEED RE-

INSPECTION MORE FREQUENTLY THAN ONCE 

PER YEAR



SO, GET OUT OF THE KITCHEN?

Is There Nothing 
Good About BMP’s?



• Are One of the Tools in the Toolbox

• Are the First Line Of Defense Against FOG

• Will Not Solve FOG Problems But Can Still Help Control Costs

• Have the Most Available Resources to Download and Print – 
Especially Resources for FSE Employees

• Can Help Perpetuate a Cultural Consciousness About FOG Problems

The GOOD ABOUT Kitchen BMPs ?







FOG Public Outreach, and Printed Material

Outreach for residential FOG reduction
• “Freeze-the-Grease” kits
• Web information for homeowners
• Quarterly newsletter for customers
• Videos

Outreach for commercial FOG generators
• Web information
• FOG booklet
• Kitchen poster
• Videos

Insert WSA BMP link



FOG Printed Material

https://cleanwaterservices.org/for-business-industry/fats-oils-grease-program/



FOG Public Outreach



FOG Public Outreach



Pete the Plumber Shares FOG Tips for 
Restaurants



Pete the Plumber's Tips on Dealing 
with Fats, Oils, and Grease



Pete the Plumber's Thoughts on 
Wipes



So, What 
Takes the 

Place of 
BMPs?

Connect all fixtures and drains in the 
food/beverage service areas to FOG 
pretreatment system

Size FOG pretreatment system to the 
FOG generator’s food/beverage 
operation

Effective FOG pretreatment system 
includes maintenance prior to 
unacceptable FOG bypass



Ed Gilmore

11 years Restaurant Owner

20 years, Source Control Specialist, 
Clackamas County, Oregon
Industrial Pretreatment, FOG, P2 and 
Septage programs

Currently Trainer, Western States 
Alliance, PPRC

Bachelor of Science, Biochemistry, 
Portland State University

https://www.google.com/url?sa=i&url=https://www.eatright.org/health/wellness/preventing-illness/benefits-of-coffee&psig=AOvVaw3ha6p_LQ4zk1IAzGALhAOR&ust=1586028204651000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMilyN39zOgCFQAAAAAdAAAAABAD


Poll Question

???????? ????????



FSE Effective FOG Pretreatment



Effective 
Pretreatment

All fixtures and drains (F&D) from the 
food/beverage service areas shall be 
connected to an appropriately sized grease 
interceptor.

“An appropriately sized grease interceptor is 
sized for the food service operation and then 
the flow rate.”



Ineffective Pretreatment for FOG

HGI



All Food/Beverage Service Area Fixtures & Drains Protected

GGI



CASE STUDIES 
REVEAL PRE-
RETROFIT FOG 
LOADING
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Sizing and Selection 
of Grease Interceptors

A Two-Step Process



Discharge Fixture Units (DFU’s)

DRAINAGE FIXTURE UNIT VALUES (DFU)

Sink Commercial   1½ inch drain 3 Units

Sink Commercial    2- inch drain 3 Units

Sink Bar 2 - inch drain 2 Units

Service or Mop Basin 3 Units

Dishwasher 2 - inch drain 4 Units

Floor Drain 2 Units

Food Waste Disposer 3 Units



Delete term: Grease Trap

Add term: Hydromechanical Grease Interceptor (HGI)
Add sizing method for HGI:

Delete Appendix H

Add new sizing method for Gravity Grease Interceptors (GGI):



International Plumbing Code (2015 and 2018)

• 1003.3.6 (2015 IPC) and 1003.6.7 (2018 IPC)

• Gravity grease interceptors and gravity grease interceptors with 
fats, oils, and greases disposal systems. The required capacity of 
gravity grease interceptors and gravity grease interceptors with fats, oils, 
and greases disposal systems shall be determined by multiplying the
peak drain flow into the interceptor in gallons per minute by a retention 
time of 30 minutes.



SIZING AND SELECTION OF 

GREASE INTERCEPTORS



Case Studies Reveal FOG Loading



EXAMPLE 1: ITALIAN,
WITH FRYER, WITH

FLATWARE

Grease 
Production Factor 
would be 0.0455 lbs.
per meal

1

0

3



Categories are threatening…

What do you mean I’m a “high grease 

producer”, I don’t produce any grease?



APPLICATIONOF GREASE PRODUCTIONSELECTIONMETHOD

Example 1: Italian, with Fryer, with Flatware
Step 2: Calculate Grease Production

0.0455 lbs
469

meals/day
21.3

lbs/day

OR

639
lbs/mo

? ?



ALL
Fixtures C
onnected



High-Capacity Hydromechanical

2006 - 2018



High-Capacity Hydromechanical 

Grease Interceptors Emerge…

100 GPM

Endura 

XL 100

Great 

Basin GB-

250

Trapzilla 

TZ-1826



How much FOG + Solids in a 1000 gal. GGI?

48” Column

6”

6”

(FOG depth) / (total water column) x (total gallons) = gallons of FOG

(125 Gallons of FOG) x (7.3 lbs per gal.) =  912 lbs



Endura 

XL 100

Great Basin 

GB-250

Trapzilla 

TZ-1826

1000 gal. 

GGI

measurements calculated

Comparison of FOG Holding Capacities -

GGI vs. HGIs



25% Rule says..
“When interceptor reaches 25% FOG/solids by volume, it’s at capacity, 

and begins bypassing”



HGI EFFICIENCY TESTING RESULTS / FOG STORAGE CAPACITY

~25% Capacity 

(i.e., 25% Rule)EFFICIENCY 

PERCENT 

HGI FILL 

PERCENT

~95% Capacity

25% Rule applied to HGIs can cost FSEs excessive pump-out costs



• Temperature b
etween 150o

F and 160o F

• 1 lb. lard to 10
gal. water

• 2-minute
run duration

• Lard from 
skim tank de-
watered and
weighed

For illustration purposes only

HGI Testing to Certify Performance
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CONTACTS:

Clayton Brown
(206) 352-2050 ext. 109

E-mail: cbrown@pprc.org

Ed Gilmore
(206) 352-2050 ext. 108

E-mail: egilmore@pprc.org

Ken Grimm
(206) 352-2050 ext. 102
E-mail: kgrimm@pprc.org

Patrick Bryan

(559) 940-5270
E-mail: pbryan@pprc.org

David James

(512) 497-7826
E-mail: djames@pprc.org

Jean Waters
(402) 991-3278

E-mail: jwaters@pprc.org

Jude Brown
E-mail: Jbrown@pprc.org

THANK YOU FOR ATTENDING SESSION 3
USDA FOG PRETREATMENT TRAINING

Frances Gilliland
(805) 705-1686
E-mail: fgilliland@pprc.org

RAPID RESPONSE -- 
https://pprc.org/rapid-response/
PPRC provides free and well-researched answers to 
specific questions about pollution prevention, with 
thorough and unbiased answers to inform decision 
making.

mailto:fgilliland@pprc.org
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End of Session 3
See you next session!
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