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Grease Interceptor 
(GI) Design 

Consideration 
Topics

• What are the 
challenges?

• What can we do 
to address the 
challenges?
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GI DESIGN 

CHALLENGES



First “Grease Trap” Patent

Nathaniel Whiting (1884)
https://patents.google.com/patent/US306981A/en

“My invention relates to a trap or 
apparatus which is to be applied to the 
discharge-pipes ,to of sinks, and which 
is especially designed to separate 
grease and sediment from the water 
and collect it in a body,……”
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FOG Interceptor Design 
and Operation (FOGIDO) 
Guidance Manual

• Sizing formulas, 

• GI sizing methodology 
and considerations

• Factors that affect GI 
performance



Assessment of Grease Interceptor 
Performance

• FOG removal results from several 
restaurants 

• Diagrams of typical daily variations of flow 
for different types of restaurants

• Impacts of temperature and other factors 
on performance 

• Inlet, outlet, and baffling configurations;

• Modeling of flow patterns

• FOG and solids accumulations for 
different types of internal GI 
configurations 



Jurisdictional Authority Challenges

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
Adapted from “Golden Triangle 

or Bermuda Triangle?”, 2023 

FOG Forum,  Jill Hoyenga, 

The City of the Dalles, OR



What’ are some of the challenges with 

Plumbing Codes?

There are 6 
major 
challenges 
with model 
plumbing 
codes:

Adopted standards focus on minimum retention capacities for 
hydromechanical interceptors

No performance testing required for gravity interceptors (no GGI 
performance standard)

Sizing of interceptors focuses only on flow rates or liquid gallons of 
holding capacity

Vague and confusing language regarding fixtures that should be routed 
through an interceptor

Pump out frequency not considered

FOG loading not considered

Adapted from Ken Loucks, Grease Interceptor Whisperer



What Affects 
the 

Performance 
of Grease 

Interceptors?

⚫ Flow and detention time variance

• Too much detention time or not 

cleaning frequently enough will cause 

pH < 5 (federal violation, corrosion)

⚫ Turbulence (separation)

⚫ Temperature (separation)

⚫ Excessive amounts of detergents and 

sanitizers (emulsification)

⚫ Use of additives (pass-through)

⚫ FOG and solids accumulation (storage 

capacity)



What’s Wrong with 
Current Practices?

Typical Plumbing Code methodologies 

• Flow rates based on connected 

fixtures

• Peak flow?

• Which fixtures are connected?

Determine Number 
of Drainage Fixture 

Units (DFU) for 
Connected Fixtures

Cross-reference 
required capacity 

from a table

Select largest 
capacity if in 

between a value in 
the table
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ASSESSMENT OF GREASE INTERCEPTOR PERFORMANCE, Supplemental Report to 03-CTS-16T, 

WERF 2008
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ASSESSMENT OF GREASE INTERCEPTOR PERFORMANCE, Supplemental Report to 03-CTS-16T, 

WERF 2008
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Which Fixtures Produce Grease 

in Quantities That Can Affect Line 

Stoppage?



What about Dishwashers and  Food 
Waste Disposal Unit Connections?

2018 & 2021 International Plumbing Codes (IPC):

1003.3.1 Grease interceptors and automatic grease 
removal devices required

A grease interceptor or automatic grease removal 
device shall be required to receive the drainage from 
fixtures and equipment with grease laden waste 
located in food preparation areas, such as in 
restaurants; hotel kitchens; hospitals; school 
kitchens; bars; factory cafeterias and clubs. Fixtures 
and equipment shall include pot sink; prerinse sinks; 
soup kettles, or similar devices; wok stations; floor 
drains or sinks into which kettles are drained; 
automatic hood wash units; and dishwashers 
without prerinse sinks.

1003.3.2 Food waste disposers restrictions

A food waste disposer shall not discharge to a grease 
interceptor.

2018 & 2021 Uniform Plumbing Codes (UPC):

1014.1.3 Food waste disposers and dishwashers

No food waste disposer or dishwasher shall 
be connected to or discharge into a grease interceptor
.
Commercial food waste disposers shall be permitted to 
discharge directly into the building’sdrainage system.

Exception: Food waste disposers shall be permitted to
discharge into grease interceptors that are designed to
receive the discharge of food waste.



First

Cycle

from the 

Dishwasher

What about 

temperature?

There Goes the FOG!



NEW YORK CITY FSE COMMERCIAL WASTE DISPOSAL 
STUDY

Category
No. of 

Samples

1664 Oil and Grease 

(mg/L food waste)

Colleges and Universities 15 14830

Medical Facilities 32 1030

Retail Food Establishments 

(supermarkets)
29 6160

Restaurants and hotels 61 18590

Other FSEs (caterers, 

shelters, non-public 

schools, and senior 

centers)

35 18210



Retrofit Case Studies Reveal Increased 

FOG Capture

1920 3840
640 1920

12900
16956

8891

35337

Mexican Chinese Pub Hospital
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Initial FOG captured

Post-retrofit FOG capture

Oregon Specialty Plumbing 

Code now requires all 

fixtures be connected



What’s Wrong with 
Current Practices?

Typical Plumbing Code methodologies 

• FOG loading not considered

• Facility type

• Number of meals served by 

food service 

establishments(FSEs)



FOG Production Varies by FSE Type

• 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


ESTIMATED 

FSE FOG 

PRODUCTION 

ESTIMATES 

Source:

American Society of Plumbing 
Engineers - Plumbing 

Engineering Design 

Handbook, Vol. 4, Chapter 8, 
Table 8.3.



Sizing Should Be a Two-Step Process

❖ Needed Capacity 

1. Flow and 

detention time

2. FOG/Solids 

Storage 

Capacity

Determine Flow

Determine 
required 

detention time 
(DT)

Calculate volume 
based on flow & 

DT

Determine type 
of food & FOG 
production for 
type of food

Estimate FOG 
production /day

Determine 
desired pump 
out frequency

Calculate 
needed storage 
capacity volume

Select greatest 
size

❖ Consider total volume 

needed and pump out 

frequency

❖ Initial cost vs. annual 

pump-out cost
❖ Consider life-

expectancy



How to Calculate the Estimated Number of Meals

Estimated number of meals

• Convenience stores = 50 meals/hr

• Child Daycare = listed occupancy on Cert. of Occupancy  

x 2

• Hotel Breakfast Bars = Total rooms x 2 (double 

occupancy)

Source: “Why the average number of meals sold per hour is important to grease interceptor sizing, and how it 

can be calculated,” James Richardson, American Society of Plumbing Engineers and City of Columbus, OH



How to Calculate the Estimated Number of Meals

Estimated number of meals/day

• Fast Food/Quick Service Restaurants

• Avg. meals/day = 40 meals/hr x operating hrs/day

• Full-Service Restaurants

• Avg. meals/day = 50 meals/hr x operating hrs/day

Source: “Why the average number of meals sold per hour is important to grease interceptor sizing, and how it 

can be calculated,” James Richardson, American Society of Plumbing Engineers and City of Columbus, OH



How to Calculate the Estimated Number of Meals

Estimated number of meals/day

Other FSE Types

⚫ Cafeterias = #meal services/day x (students + staff served)

⚫ Nursing Homes/Adult Daycare =  #meal services/day x 

(residents + staff served)

⚫ Prep Kitchens for Mobile FSEs = #units using kitchen x avg. 67 

meals/hr

Source: “Why the average number of meals sold per hour is important to grease interceptor sizing, and how it 

can be calculated,” James Richardson, American Society of Plumbing Engineers and City of Columbus, OH



Another 
Challenge

GI piping and configuration 



Impact of Baffling – 20-Minute Retention Time



Influent Baffling System to More Evenly 

Distribute Flow



Conceptual Drawing of GGI Design

Courtesy City of Austin - Design Criteria for Grease Interceptors | 

AustinTexas.gov

https://www.austintexas.gov/department/design-criteria-grease-interceptors
https://www.austintexas.gov/department/design-criteria-grease-interceptors


What’s Wrong with Current Practices?

❖ Pump out costs not considered

❖ Cost/Benefit

❖ Larger GI vs fewer pump outs

❖ Smaller GI vs more pump outs

❑Pump Out Frequency

❑ 30-day

❑ 60-day

❑ 90-day

❑Pump Out Cost Range

❑ ~ $0.17 to $1.50 per gallon

❑1,000 GI Pump Out Cost

❑ $175 to $1,500 per pump 

out



GGI vs HGI - Replacement Cost 

Comparison

Courtesy SCHIER, Catalog 13, March 2023



How Can We Address These Challenges?

✓ Be a “Change-Agent.”

✓ Build strong relationships...internal and external

✓ Get a “seat at the table” for plumbing plan reviews.

✓ Educate plumbers and design engineers

✓ Amend state/local plumbing codes, when needed and if 

possible.

✓ Address retrofits needs



Questions

David James

PPRC

512-497-7826

djames@pprc.org
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