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Prepared by: James A. Richardson Jr.



Objectives

1. Make the participants aware of the types of 
indirect connections.

2. Identify what can be indirectly connected.

3. Identify what must be indirectly connected.

4. Provide participants with some guidance for 
Commercial Kitchen Design.

5. Discuss Grease Interceptor types and sizing.
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This portion of 

the presentation 

is based on:
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202 INDIRECT WASTE PIPE 

Definition

A waste pipe that does not connect 

directly with the drainage system, but 

that discharges into the drainage system 

through an air break or air gap into a 

trap, fixture, receptor or interceptor.
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202 AIR BREAK (Drainage System) 

Definition

A piping arrangement in which a drain 

from a fixture, appliance or device 

discharges indirectly into another fixture, 

receptacle or interceptor at a point below 

the flood level rim and above the trap 

seal.
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202 AIR GAP (Drainage System) 

Definition

The unobstructed vertical distance 

through the free atmosphere between 

the outlet of the waste pipe and the flood 

level rim of the receptacle into which the 

waste pipe is discharging.
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202 Definition
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202 Waste Receptor Definition

▪ CHANGE 

TYPE: 

Addition

▪ This definition 

has been 

added to 

clarify what is 

considered a 

waste 

receptor.
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202 Waste Receptor Definition

A floor sink, standpipe, hub drain or 

floor drain that receives the discharge 

of one or more indirect waste pipes.
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202 Waste Receptor Definition

Floor Drain

EMERGENCY
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EMERGENCY FLOOR DRAIN.

A floor drain that 

does not receive the

discharge of any 

drain or indirect 

waste pipe, and that 

protects against 

damage from 

accidental spills, 

fixture overflows and 

leakage.
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202 Waste Receptor Definition

An emergency floor drain is not a “waste receptor”, it 

was not provided to serve any particular function 

which is why they are assigned a 0 DFU value.
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202 Waste Receptor Definition

Are “emergency floor drains” reserved 

only for installation in a restroom ? 

NO.

Then where can they be provided ?

ANYWHERE



14

Clearly the floor sink is a waste 

receptor.
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What about this floor drain ?   Waste 

receptor ?
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Why does this matter ?

Each year there are more restrictions in 
water usage.  This has resulted in less and 
less water to carry the waste out to the 
sewer.  We are now seeing blockages of 
nothing but waste occur.  Some of this 
problem can be attributed to lower water 
consumptions and some can be attributed 
to “sanitary wipes” many are now using. 
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301.3 Connections to drainage system.
(where allowed)

301.3 establishes that all fixtures must 

have a direct connection with the 

sanitary waste system, while also 

allowing for certain indirect connections 

and pointing to where indirect 
connections would be “required”.

“This section shall not be construed to prevent indirect waste 
systems required by Chapter 8.”
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301.3 Exception #2

2. Wastes from dental or cuspidor fountains, 

drinking fountains, bar sinks, soda fountains, 

floor drains or shower drains may be 

indirectly connected by means of an air 

break to the sanitary drainage system. Each 

indirectly connected item listed above shall 

individually discharge to a directly connected 

floor drain, waste receptor or standpipe.
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301.3 Exception #2

Specifies;

▪ Indirect connection can only be by air break for 
the listed fixtures

▪ Listed fixtures which are indirectly connected 
shall discharge to a directly connected floor 
drain.

No “daisy chaining” of fixtures
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801.1 Scope.

This chapter shall govern matters 

concerning indirect waste piping and 

special wastes. This chapter shall 

further control matters concerning 

foodhandling establishments, 

sterilizers, clear-water waste, 

swimming pools, methods of providing 

air breaks or air gaps, and neutralizing 
devices for corrosive wastes.
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Scope

▪ Indirect waste piping

▪ Special wastes 

▪ Food handling establishments

▪ Sterilizers

▪ Clear-water waste

▪ Swimming pools
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801.2 Protection.

Devices, appurtenances, appliances 

and apparatus intended to serve some 

special function, such as sterilization, 

distillation, processing, cooling, or 

storage of ice or foods, and that 

discharge to the drainage system, shall 

be provided with protection against 

backflow, flooding, fouling, 

contamination and stoppage of the 

drain.
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Protection

Devices, appurtenances, appliances 

and apparatus intended to serve some 

special function………shall be provided 

with protection against backflow, 

flooding, fouling, contamination and 

stoppage of the drain.

❖ “Backflow” as related to waste flowing backwards in the 

drainage system.  
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802.1 Where required.
(in other than dwelling units)

Food-handling equipment, clear-water 
waste, dishwashing machines, and 
utensils, pots, pans and dishwashing sinks 
shall discharge through an indirect waste 
pipe as specified in Sections 802.1.1 
through 802.1.8. 
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802.1 specifies which fixture waste MUST 
discharge via indirect connection.

▪ Food-handling equipment

▪ Clear-water waste

▪ Dishwashing machines

▪ Utensils, pots, pans and dishwashing 
sinks
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2017 - Equipment and fixtures utilized 

for the storage, preparation and 

handling of food shall discharge 

through an indirect waste pipe by 

means of an air gap. Each well of a 

multiple-compartment sink shall 

discharge independently to a waste 

receptor.

802.1.1 Food handling. 
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802.1.1 Food handling. 

Change: Requires each well of a multi-

compartment sink to discharge 

independently to a waste receptor.  

Cannot do a “continuous waste” 

between compartments.
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802.1.1 Food handling. 
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802.1.8 Food utensils, dishes, pots and 

pans sinks. 

▪ 2017 - Sinks, in other than dwelling units, 

used for the washing, rinsing or sanitizing 

of utensils, dishes, pots, pans or service 

ware used in the preparation, serving or 

eating of food shall discharge indirectly 

through an air gap or an air break to the 

drainage system or directly connect to the 

drainage system.
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802.1.3 Potable clear-water waste.

Where devices and equipment, such as 

sterilizers and relief valves, discharge 

potable water to the building drainage 

system, the discharge shall be through an 

indirect waste pipe by means of an air gap.
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802.3 Waste receptors. 

For other than hub drains that receive 

only clear-water waste and standpipes, a 

removable strainer or basket shall be 

installed in waste receptors. Waste 

receptors shall not be installed in concealed 

spaces. Waste receptors shall not be 

installed in plenums, crawl spaces, attics, 

interstitial spaces above ceilings and 

below floors. Ready access shall be 

provided to waste receptors.
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802.3 Waste receptors. 

More specific on where waste receptors 

cannot be installed;

▪ Plenums

▪ Crawl spaces

▪ Attics

▪ Interstitial spaces above ceiling or below floors

**Hub drains that do not receive clear water waste only 

shall be provided with strainers**
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Waste Receptors

802.3.1 Size of receptors. A waste receptor shall 

be sized for the maximum discharge of all indirect 

waste pipes served by the receptor. Receptors shall 

be installed to prevent splashing or flooding.

802.3.2 Hub drains. A hub drain shall be in the form 

of a hub or a pipe extending not less than 1 inch (25 

mm) above a water-impervious floor.

802.3.3 Standpipes. Standpipes shall be 

individually trapped.  Standpipes shall extend not 

less than 18 inches (457 mm) but not greater than 

42 inches (1066 mm) above the trap weir. Access 

shall be provided to standpipes and drains for 

rodding.
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802.3.1 Size of receptors.

A waste receptor shall be sized for the 

maximum discharge of all indirect 

waste pipes served by the receptor. 

Receptors shall be installed to prevent 

splashing or flooding.
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802.3.2 Hub drains.

A hub drain shall be in the form of a 

hub or a pipe extending not less than 1 

inch (25 mm) above a water-impervious 

floor.

❖An open hub drain is a common method of 

providing a waste receptor in water-impervious 

floors.
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802.3.3 Standpipes.

Standpipes shall be individually 

trapped. Standpipes shall extend not 

less than 18 inches (457 mm) but not 

greater than 42 inches (1066 mm) 

above the trap weir.  Access shall be 

provided to standpipes and drains for 

rodding.
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Did everyone catch that ?

802.3 Waste receptors. …….Ready 

access shall be provided to waste 

receptors.

802.3.3 Standpipes. …………. Access shall 

be provided to standpipes and drains for 

rodding.
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Ready Access vs Access

READY ACCESS. That which enables a fixture, appliance or 

equipment to be directly reached without requiring the removal 

or movement of any panel, door or similar obstruction and 

without the use of a portable ladder, step stool or similar 

device.

ACCESS (TO). That which enables a fixture, appliance or 

equipment to be reached by ready access or by a means that 

first requires the removal or movement of a panel, door or 

similar obstruction.
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Commercial Kitchen Designs

There are many things that ultimately 

will affect a commercial kitchen design, 

they include but are not limited to:

1. Health Department Requirements

2. Plumbing Code Requirements

3. Kitchen Equipment Supplier 

Recommendations

4. Owner wants and/or needs
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Commercial Kitchen Designs

Obviously when it comes to designing a 

commercial kitchen, the customer’s 

input will dictate portions of the design 

with the design professional providing 

guidance regarding compliance with 

code requirements.
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Commercial Kitchen Designs

Kitchen equipment suppliers should 

have the least impact on the design, 

their interest is in selling, not 

necessarily good design. I will show 

you an example of how this has 

affected designs over the years and 

issues that have arisen because of it.
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Commercial Kitchen Designs

For now, let’s start a check list of what 

is required in order to provide a quality 

commercial kitchen design.
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Commercial Kitchen Design 

Checklist

1. Customer needs/wants business 

type

2. Health Department Requirements

Though these are listed as #1 and #2, 

they are more like #1 & #1.
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Commercial Kitchen Design 

Checklist

1. Customer needs/wants business 

type

a. Convenience Store

b. Child Daycare

c. Hotel Breakfast Bar

d. Pizza Shop

e. Fast Food/Quick Service Restaurant

f. Full Service Restaurant

g. Other 
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Commercial Kitchen Design 

Checklist

Health Department requirements for 

licensing are based on the risk level 

assessment. Businesses that are 

assessed a risk level 2 or higher are 

required to obtain a food service 

license by the local public health 

department.
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Commercial Kitchen Design 

Checklist

The Public Health Department will also 

require a food service plan approval 

with each risk level having different 

required fixtures. 
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Commercial Kitchen Design 

Checklist

1. Customer needs/wants business 

type

2. Health Department Requirements

a. Food Service Plan Approval

3. Building Department Plan Approval

1. Grease Interceptor Determination
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Commercial Kitchen Design 

Checklist

Building Department Plan Approval

1. Grease Interceptor Determination

Typically once a business has been 

required to obtain a food service 

license and the Public Health 

Department has required a 3-

compartment sink, a grease 

interceptor will be required.
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Commercial Kitchen Design

So how does the kitchen equipment 

supplier affect the commercial kitchen 

design? Often they will recommend a 

commercial food waste disposal.

The Ohio Plumbing Code requires the 

installation of a solids separator prior to 

discharging a food waste disposal 

through a fats, oils, and grease 

interceptor.
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Commercial Kitchen Design

2017 OPC

1003.3.2 Food waste disposers. Where 

food waste disposers connect to grease 

interceptors, a solids interceptor shall 

separate the discharge beforeconnecting to 

the grease interceptor. Solids interceptors 

and grease interceptors shall be sized and 

rated for the discharge of the food waste 

disposers. Emulsifiers, chemicals, enzymes 

and bacteria shall not discharge into the food 

waste disposer.
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Commercial Kitchen Design

The food waste grinder is often a 

relatively expensive piece of 

equipment, and more often than not is 

recommended by the kitchen 

equipment supplier as a “must have” 

for a restaurant.

Let’s take a moment to walk through 

the process when one is installed…
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Commercial Kitchen Design

1. Waste is sent through the food 

waste disposal

2. The food waste is retained in the 

separator

3. The user will have to stop at some 

point, open the separator and dump 

the food waste therein into a trash 

can.
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Commercial Kitchen Design

It becomes a never ending cycle of 

wasted efforts when the end result is 

the food waste is placed in a trash can. 

Why not skip the disposal all together 

and just scrape the waste into a trash 

can in the first place?
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Commercial Kitchen Design 

Checklist

1. Assess customer needs/wants and 

business type

2. Assess Health Department 

Requirements

a. Obtain Food Service Plan Approval

3. Building Department Plan Approval

a. Grease Interceptor Determination

b. Obtain Plan Approval
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Commercial Kitchen Design 

Checklist

Unfortunately, many design 

professionals have been skipping the 

step involving food service plan 

approval. This often leads to delay 

and/or the need for a design revision 

to be approved due to conflicts 

between what was submitted and 

approved by the building department 

and the fixtures required by the 

health department.
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Fats, Oils, and Grease Interceptors

There are 3 basic type of Grease 

Interceptors:

1. Gravity

2. Hydromechanical

3. Grease Removal Devices (GRD)
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Fats, Oils, and Grease Interceptor 

Sizing

How do design professionals 

calculate the correct size for an 

interceptor for a given type of Food 

Service Operation (FSO) ? 

Unfortunately, more often than not, 

an accurate calculation has not been 

performed.
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Fats, Oils, and Grease Interceptor 

Sizing

I do not make that statement with the 

intention to offend anyone, it is an 

unfortunate truth that is the direct 

result of a failure of sewer purveyors 

and the plumbing code to demand 

provable calculations and provide the 

education necessary to perform the 

calculations. 
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Fats, Oils, and Grease Interceptor 

Sizing

The plumbing code does not provide 

any real guidance regarding sizing of 

interceptors, however, a study 

performed in 2011 resulted in the 

ability to establish a value for F.O.G. 

waste discharged to the drainage 

system per meal for varying types of 

FSOs.
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Fats, Oils, and Grease Interceptor 

Sizing

The first step to sizing a fats, oils, 

and grease (F.O.G.) interceptor 

properly is to establish a reasonable 

F.O.G. discharge assumption based 

on the FSO variables.
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Fats, Oils, and Grease Interceptor 

Sizing

FSO variables include:

1. F.O.G. discharge per meal based 

on FSO Type

2. FSO hours of operation

3. F.O.G. Interceptor Designed 

Service Interval

4. Storage Capacity
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F.O.G. discharge per meal based 

on FSO Type

As previously mentioned, the 2011 

Brown Grease Supply Study was 

able to establish a F.O.G. production 

or, better stated, discharge per meal 

value. This should be used to 

establish the FSO F.O.G. discharge 

assumption.
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F.O.G. Discharge Assumption

In order to calculate the F.O.G 

discharge assumption, you need to 

establish the least common 

denominator for FSOs. For all FSOs 

it is the average number of meals 

served per day. 
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F.O.G. Discharge Assumption

I performed my own research into the 

average number of meals served per 

day for the various classifications of 

food service operations. While some 

daily meals served were simple 

calculations, several were very 

detailed depending on the type of 

FSO. 
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F.O.G. Discharge Assumption

Some FSOs are calculated based on 

hours of operation and some are 

calculated based on the number of 

events. You have been provided with 

a white paper detailing how the 

average number of meals served per 

hour were calculated. Please refer to 

the white paper for details on the 

various FSO types.
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F.O.G. Discharge Assumption

Once we establish a reasonable 

average number of meals served per 

day based on national data, we can 

then multiply that by the F.O.G. 

waste per meal constants provided 

via the 2011 Brown Grease Supply 

Study.
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Designed Service Interval

You may be wondering why the 

designed service interval is 

important. 

You may even be thinking, “Have I 

ever given the service interval any 

thought?”
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Designed Service Interval

Unfortunately, the answer to that is 

typically no. I can say this with an 

almost absolute confidence. “How?”, 

you ask, well, given the fact that the 

service costs are often overlooked in 

the FSO business plan and in the 

design process, it can often be one 

of the main reasons FSOs have an 

average life of approximately 5 

years.
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Designed Service Interval

Example:

Based on national data, lets assume 

the FSO is an Asian Food restaurant 

that discharges approximately 1000 

pounds of F.O.G. waste per month.

The design includes a 50 GPM 

hydromechanical F.O.G. waste 

interceptor.
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Designed Service Interval

A 50 GPM hydromechanical 

interceptor has a minimum storage 

capacity of 100 pounds of F.O.G. 

waste.

1000 pounds/100= 10 services per 

month.
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Designed Service Interval

The average cost of a service for a 

hydromechanical F.O.G. waste 

interceptor is approximately $220.

So for this FSO, the yearly 

maintenance cost will be 

approximately $26,400
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Designed Service Interval

$26,400 !
And that my friends is how I know the 

service interval hasn’t been 

considered and why I believe these 

hidden costs are a having a direct 

impact on how long these 

businesses stay open.
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Designed Service Interval

So what would be more appropriate?

The recommended service interval 

for any interceptor is typically no 

more than 1 month between 

services. Though some poly units 

may still perform adequately with 

longer service intervals, the 

environment inside the interceptor is 

what can become concerning. 
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Designed Service Interval

Let’s look at the previous FSO with a 

service interval of 1 service each 

month.

12 x 220 = $2640/yr.

That is a savings of $23,760/yr., 

which should be pure profit for the 

FSO.
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Fats, Oils, and Grease Interceptor 

Sizing

If I didn’t spell it out clearly enough, I 

will now.

The storage capacity of the 

interceptor has a direct impact on the 

service interval required, and the 

service interval has a direct impact 

on the financial stability of the FSO.
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Fats, Oils, and Grease Interceptor 

Sizing

To summarize, here is the best 

practice in sizing an interceptor:

1. Establish a reasonable F.O.G. waste 

discharge assumption for a 1 month 

interval based on national data.

2. Select an interceptor with a storage 

capacity large enough to accommodate 

1 month of F.O.G. waste.
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Fats, Oils, and Grease Interceptor 

Sizing

So up to now we have really only 

discussed sizing a hydromechanical 

interceptor, but what about a gravity 

interceptor? 
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Fats, Oils, and Grease Interceptor 

Sizing

Gravity interceptors are required to 

be sized with a 30 minute retention 

time. That is the first piece of the 

puzzle, but how do we determine we 

have sized the interceptor correctly 

so it provides the required 30 minute 

retention?
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Fats, Oils, and Grease Interceptor 

Sizing

You must first establish the F.O.G. 

waste GPM discharge.

Most FSOs only have a few F.O.G. 

waste laden waste plumbing fixtures:

1. 3-compartment sink

2. Dishwasher 

3. Food Waste Disposal



80

Fats, Oils, and Grease Interceptor 

Sizing

Let’s assume we only have the 3-

compartment sink since this will 

always have to be calculated.

The Plumbing and Drainage Institute 

(PDI) recommends calculating the 

GPM discharge based on the sink 

vessels only being filled 75% due to 

space taken up by the dishes, pots 

and pans.
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Fats, Oils, and Grease Interceptor 

Sizing

L(in) x W(in) x D(in) = VCI(cu.in.)

(VCI x 3)/1728 = VCF(cu.ft.)

VCF x 7.5 = TG(total gallons)

TG x .75 = Calculated Gallons

PDI recommends allowing a 1 minute 

drain down period, so the calculate 

gallons will equal the GPM discharge 

for the 3-comp sink.
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Fats, Oils, and Grease Interceptor 

Sizing

Since the retention time is expressed 

in minutes and the discharge rate is 

expressed in minutes, we can now 

just multiply the two variables to 

come up with the volume required to 

provide the 30 minute retention time.
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Fats, Oils, and Grease Interceptor 

Sizing

Example:

16in. X 16 in. x 12 in. 3-comp sink 

vessels.

16 x 16 x 12 = 3,072 cu.in.

3,072 x 3 = 9,216 cu.in.

9,216/1728 = 5.33 cu.ft.

5.33 x 7.5 = 39.975 gallons

39.975 x .75 = 29.98 gallons

Or 30 GPM
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Fats, Oils, and Grease Interceptor 

Sizing

30 GPM x 30 min. = 900 gallons

This is NOT the overall volume 

required. It is ONLY the volume 

required to allow separation/retention 

to occur.
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Fats, Oils, and Grease Interceptor 

Sizing

Let’s apply this to the original FSO 

example. The FSO discharges 1000 

pounds of F.O.G. waste per month. 

Now we need to convert the pounds 

to gallons.

F.O.G. waste weighs anywhere 

between 6.4 to 7 pounds per gallon. I 

typically will use the 6.4 constant 

because it will always provide a little 

extra storage capacity.
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Fats, Oils, and Grease Interceptor 

Sizing

1000/6.4 = 156.25 gallons

156.25 + 900 = 1056.25 gallons

Even if you use 7 pounds per gallon 

you still end up with 142.85 gallons. 

In either case, the typical 1000 gallon 

concrete grease interceptor is not 

adequate for this FSO.
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Fats, Oils, and Grease Interceptor 

Sizing

What about a common or 

“community” F.O.G. waste 

interceptor?

Developers will often portray to their 

potential tenants that they have 

already provided an interceptor for 

their food service operation.
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Fats, Oils, and Grease Interceptor 

Sizing

How do you as the design 

professional adequately size an 

interceptor if he only information you 

have been provided is the number of 

tenant spaces that will potentially be 

FSOs?
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Fats, Oils, and Grease Interceptor 

Sizing

Unfortunately we see this almost 

daily, and no real thought has been 

employed regarding the interceptor. 

Often it is just put in a 1000 gallon 

interceptor because they accepted it 

the last time.
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Fats, Oils, and Grease Interceptor 

Sizing

Here is some food for thought:

If the design is incorrect and the 

owner is charged to clean the Public 

Sewer due to a overflow resulting 

from a F.O.G. waste blockage 

(typical cost is between $5,000 -

$15,000), who will be in court 

explaining the steps used to 

determine the correct interceptor 

size? 
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Fats, Oils, and Grease Interceptor 

Sizing

The best practice to cover all 

possibilities in this design situation is 

to base the F.O.G. waste discharge 

on maximums.

Very High F.O.G waste producer 

open 24/7 for every possible FSO 

tenant.
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Fats, Oils, and Grease Interceptor 

Sizing

You will also have to base the GPM 

F.O.G waste discharge on full flow for 

the size of pipe installed because 

you have no equipment to base it on. 

Could this result in a very large 

interceptor? ABSOLUTELY !

It could also result in the owner 

providing more information for the 

design or deciding to make the 

interceptor the tenants responsibility.
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Fats, Oils, and Grease Interceptor 

Sizing

If you have question please email me 

plumbinginfo@columbus.gov

You can also find this information as 

well as a sizing calculator on my 

website www.jrscidt.com

mailto:plumbinginfo@columbus.gov
http://www.jrcidt.com/
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One Last Thought on Plumbing 

Designs in General

When providing a fixture schedule or even 

general notes regarding piping materials, 

referencing the standards as opposed to 

specifying a specific brand of fixture or 

type of pipe will always be better. If you 

specify cast iron DWV and copper water 

distribution piping, yet you are willing to 

value engineer these items, you can 

expect to be asked for a letter approving 

the change. 
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One Last Thought on Plumbing 

Designs in General

A general reference to all referenced 

standards will keep the projects moving 

without delays related to requested letters 

from the design professional.

An example for a water closet in the fixture 

schedule may be worded as follows:

“Water closets shall comply with one of the 

standards listed in OPC section 420.1”

Any water closet installed that meets one 

of the listed standards would be approved.


