
Delegated Agency Training
February 10, 2025
by Raymond Morgan, PE &
Michael Stidham, VP of EZ-Treat

How to Design & Review an Onsite Wastewater 
Treatment Facility for a Truck Stop with a 
Restaurant  - Part 1

Presenter Notes
Presentation Notes
Good afternoon, for those who don’t know me, I am Raymond Morgan, a professional engineer who has retired from ADEQ and came back to work as a contractor to do training and other needed tasks.

Michael Stidham is the Vice President of EZ-Treat and has done a lot of work with OWTFs for both residential and commercial customers.   I have been in the onsite wastewater treatment facility industry for 37 years.  I have been heavily involved in engineering related design issues and regulatory coordination and information sharing.



2
Administrative Code Review

Presenter Notes
Presentation Notes
As we start off this presentation on preparing an onsite wastewater treatment facility (OWTF) design for a truck stop and restaurant, I thought I would show a picture of the Arizona State Capital building in Phoenix, Arizona.  The Arizona Administrative Code is the legal document that provides more detailed information than the Arizona Revised Statutes that authorized this particular code.



Arizona Administrative Code Review
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R18-9-A309.A.7 A person shall design and operate the 
permitted on-site wastewater treatment facility so that:
a. Flows to the facility consist of typical sewage and do not 
include any motor oil, gasoline, paint, varnish, solvent, pesticide, 
fertilizer, or other material not generally associated with toilet 
flushing, food preparation, laundry, or personal hygiene;
b. Flows to the facility from commercial operations do not 
contain hazardous wastes as defined under A.R.S. § 49921(5) or 
hazardous substances;
c. If the sewage contains a component of nonresidential 
flow such as food preparation, laundry service, or other source, 
the sewage is adequately pretreated by an interceptor that 
complies with R18-9-A315 or another device authorized by a 
general permit or approved by the Department under R18-9-
A312(G);

Presenter Notes
Presentation Notes
Before we start our design, we need to consider several sections of the Arizona Administrative Code (AAC) that will provide direction for us as we proceed to develop this OWTF design.
The first thing we notice is the requirement that the permitted OWTFs are to be designed to treat typical sewage.  We are also told that if the sewage contains a component of the sewage flow from food preparation, then the use of an interceptor is required.  The design guidelines for this interceptor are given in R18-9-A315.
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d. Except as provided in subsection (A)(7)(c), a sewage flow 
that does not meet the numerical levels for typical sewage is 
adequately pretreated to meet the numerical levels before 
entry into an on-site wastewater treatment facility authorized 
by this Article;
e. Flow to the facility does not exceed the design flow 
specified in the Discharge Authorization;
f. The facility does not create an unsanitary condition or 
environmental nuisance, or cause or contribute to a violation of 
either a Aquifer Water Quality Standard or a Surface Water 
Quality Standard; and
g. Activities at the site do not adversely affect the 
operation of the facility.

Presenter Notes
Presentation Notes
We are next reminded that if the sewage flow does not meet the numerical levels of typical sewage, then that sewage must be pretreated to meet those levels before entry into a treatment facility that is permitted under the AAC.

We are also reminded that activities at the site of the OWTF are not permitted that could adversely affect the operation of the facility.  This would include adding substances to the sewage that will adversely affect the OWTF.
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Some activities that would 
adversely affect the operation of 
an onsite wastewater treatment 
facility (OWTF).  The discharge of 
wastewater containing the 
following products to the OWTF.

 Discharge of a water softener (heavy 
salts – antibacterial agent) to the 
OWTF

 Use of a grease emulsifier to 
minimize grease trap cleaning 
frequency

 Use of Quaternary Ammonium to 
disinfect counters, tables, cooking 
areas, and floors (antibacterial 
agent)

Presenter Notes
Presentation Notes
This slide shows a list of several things that can adversely affect the operation of the OWTF.
Items 1 & 3 will kill the bacteria in the treatment process and impair its operation as a result.
Item 2 will flush the grease out of the grease trap into the primary and secondary treatment processes and adversely affect their operation.



Arizona Administrative Code Review

6

48. “Typical sewage” means sewage conveyed to an on-site 
wastewater treatment facility in which the total suspended 
solids (TSS) content does not exceed 430 mg/l, the five-day 
biochemical oxygen demand (BOD5) does not exceed 380 
mg/l, the total nitrogen does not exceed 53 mg/l, and the 
content of oil and grease does not exceed 75 mg/l.

Presenter Notes
Presentation Notes
In case there is a question of what is typical sewage, the AAC provides a specific definition for typical sewage.
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R18-9-A312. Facility Design for Type 4 On-site 
Wastewater Treatment Facilities
A.  General design requirements. An applicant shall ensure 
that the person designing an on-site wastewater treatment 
facility:
1.  Signs the design documents submitted as part of the 
Notice of Intent to Discharge to obtain a Construction 
Authorization, including plans, specifications, drawings, 
reports, and calculations; and 
2.  Locates and designs the on-site wastewater treatment 
facility project using good design judgment and relies on 
appropriate design methods and calculations.

Presenter Notes
Presentation Notes
In order to do the design of the type of OWTF we have referred to, we will need to make design decisions on this OWTF that are not covered by a specific permit.  In that case we are going to “use good design judgment and [rely] on appropriate design methods and calculations”.  Please keep in mind that this statement actually applies to all OWTF designs.



8

Design Example

Presenter Notes
Presentation Notes
Let’s look at a specific example of the design of a truck stop with a restaurant and see how to approach one of the more complicated designs that we may encounter in the world of OWTF design and construction.
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Design Summary:
Design Flow – 19,496 gpd ADWF; 24,370 gpd 
PDWF
BOD5 – 876 mg/l (178 # @ 24,370 gpd)
TN – 74 mg/l (15# @ 24,370 gpd)
Soil – Loam; Moderate Structure
SAR – 0.60 gpd/sf
SARa – 1.29 gpd/sf

Presenter Notes
Presentation Notes
First, I like to do a design summary listing some key information that I may have had at the start of my design work and also some information that I calculated along the way of doing the design itself.
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In developing our design of an OWTF 
for a truck stop with a restaurant, we 
need to keep in mind that we will be 
using three different wastewater 
flows.  I have defined those flows as 
follows:

 Design flow in terms of the average 
daily flow.  Signified by ADWF

 Design flow in terms of peak flows 
(Peaking Factor of 1.25) to account for 
unusually high business volume during 
the day, the weekends, or holidays.  
Signified by PDWF

 Treatment capacity flow in terms of 
what wastewater flows the treatment 
equipment can process to produce a 
given quality of effluent.  Signified by 
TCF

Presenter Notes
Presentation Notes
In preparing the design for this particular OWTF, I realized that I was really dealing with three different sewage flow values.  I have list those values above along with a definition of what they are.
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Pretreatment

Presenter Notes
Presentation Notes
We are first going to look at a flow chart for the pretreatment phase of this project.  The AAC does not have a permit for the pretreatment phase of the project.  The goal is to just pretreat the sewage to meet the definition of a typical sewage as spelled out in the AAC.  The design work needs to be done in accordance with R18-9-A309.A.7.c.

The sewage from the rest rooms at the truck stop will enter the sewer line downstream of the grease interceptor before entering the wastewater pump station.  The grease interceptor also has an effluent filter on it to improve the effluent quality.
The sewage is then distributed to six septic tanks which have effluent filters to improve effluent quality.
All of these effluent filters will need to be checked periodically and cleaned or replaced as appropriate.
The effluent from the septic tanks then enters treatment pods before being discharged to a combination distribution tank/flow equalization tank.  A recirculation pump is located in this distribution tank that pumps effluent back to the second septic tank in the septic tank train for denitrification purposes.  Remember, in order to reduce the total nitrogen (TN) of sewage, it has to first be nitrified and then subsequently denitrified.  Very little denitrification will take place unless the nitrified effluent is returned to a location that is anoxic (meaning no oxygen present) which is why it is returned to the second septic tank in the treatment train.  Some effluent is not recirculated  but is instead discharged to the final treatment phase which is covered by permits specified in the AAC.
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Presenter Notes
Presentation Notes
This is a picture of three tanks in series similar to our proposed treatment train.  Please note that no anti-buoyancy measures have been installed at this time.  Please note that under R18-9-A312.B.4.c, the design must address any buoyancy forces that might be present.  You also need to remember that you don’t need a high groundwater to have a problem with buoyant forces.  If the contractor backfilled the area on the sides of these tanks with sand or gravel all the way to the ground surface, surface water could flow into the void area of the sand or gravel and potentially float the tanks.  For this to occur, the tank in question would have been pumped to a level that the weight of the tank was less than the buoyant force on the tank.

Normally, you would place a seal of native soil or relatively impermeable soil of about two feet over the top of any sand or gravel to prevent the surface drainage from flowing into the void areas in the sand or gravel.
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Final Treatment

Pretreatment – See 
Previous Flow Chart

*Each septic tank has a septic tank filter installed at the outlet

Presenter Notes
Presentation Notes
This schematic is a flow chart of the wastewater treatment process in the Final Treatment phase.  This final treatment phase includes what is known as the primary and secondary treatment of wastewater.

The septic tanks have effluent filters installed at the outlets.

The effluent is recirculated to a recirculation tank as part of the denitrification process.  The effluent that is not recirculated is discharged to the disposal field.
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Presenter Notes
Presentation Notes
This is a photo of a project that is using a textile filter treatment process (green tanks are the textile treatment pods).  The primary treatment process in the form of septic tanks is shown to the right of the green treatment pods.
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Fast Food 
Restaurant

Presenter Notes
Presentation Notes
A fast food restaurant is located at the truck stop and discharges high strength wastewater.  A grease interceptor is also required to remove the fats, oils, and grease (FOG) from the kitchen wastewater discharges before combining with the restroom wastewater discharges downstream of the grease interceptor.
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Restaurant type Average BOD (mg/l)

Fast Food 2,137

Pizza 1,856

Chinese 1,364

Mexican 1,254

American 1,063

American Buffet 792

Steakhouse 601

Seafood 555

Source:  2013 Study conducted by the Harris County Public 
Infrastructure Department in Texas

Presenter Notes
Presentation Notes
The study conducted by the Harris County Public Instructure Department in Texas found that the wastewater from the various restaurants in their study discharged high strength wastewater.  The range of BOD5 values is shown in the table on the slide.
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Presenter Notes
Presentation Notes
Another study funded by the Texas Onsite Wastewater Research Council confirmed that restaurants discharged high strength wastewater. 
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Presenter Notes
Presentation Notes
Why does the commercial dishwasher have a lower BOD for its wastewater discharges?  It may be due to the fact that more water is used during the washing and rinsing process that what was done during the hand washing of dishes.



Design Flow Calculations
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Service Station with Toilet Facilities
 First bay – 1000 gpd
 Each additional bay – 500 gpd
 Total Flow – 14,000 gpd

Restaurant with Toilet Facilities
 Employees – 6 x 20 gpd/employee = 120 gpd
 Kitchen waste and disposal – 384 meals in 16 hours x 7 

gpd/meal = 2,680 gpd
 Customers – 384 x 7 gpd/customer = 3,688 gpd

Design Flow – Average & Peak Flows
 Average Design Flow (Average Dry Weather Flow [ADWF]) = 

14,000 gpd + 120 gpd + 2,680 + 3,688 gpd = 19,496 gpd
 Peak Design Flow (Peak Dry Weather Flow [PDWF]) using a 

Peaking Factor of 1.25) = 19, 496 x 1.25 = 24,370 gpd

Presenter Notes
Presentation Notes
This slide shows the calculations that were done to determine the design flow for the Service Station (or Truck Stop) and Restaurant.  We are using the unit flow values from Table 1 to calculate the design flows.  We will also need to do a calculation to determine what the composite BOD5 concentration is after combining the wastewater from the service station with the wastewater from the restaurant.

A peaking factor was applied to the design flow to account for peak flows lasting for several days.
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 Raymond Morgan, PE
 Morgan.Raymond @azdeq.gov
 520-628-6723

 Michael Stidham, VP EZ-Treat
 Mstidham@eztreat.net

Any Questions?
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