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• Brad Williams
• Graduated from the University 

of Minnesota in 2011

• Started with the Department of 
Labor and Industry as a Public 
Health Engineer in 2012

• Licensed Professional Engineer 
since 2016
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Goals

Plan Review Examples
• Material Requirements

• Water Sizing Examples

• Sanitary Drain Waste and Vent Sizing Example

• Horizontal Wet Venting

Property of DLI 

Use for Educational Reference Only



2020 Minnesota Plumbing Code
In Effect as of Dec. 17, 2021
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• Administration
• Special Provisions
• Commercial Building
• Mechanical and Fuel Gas
• Plumbing
• Elevators and Related Devices
• Electrical
• Accessibility

• Residential Building
• Existing Buildings
• High Pressure Piping Systems
• Manufactured Homes
• Prefabricated Structures
• Industrialized/Modular Buildings
• Flood-proofing
• Energy Conservation
• Storm Shelters
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2020 Minnesota Plumbing Code
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Plumbing Home Page
https://www.dli.mn.gov/business/plumbing-and-mechanical-contractors

2020 Minnesota Plumbing Code
https://epubs.iapmo.org/2020/MPC/ 
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Chapter 3: General Regulations

301.2 Materials – Minimum Standards
• Pipe, pipe fittings, traps, fixtures, material, and devices 

used in a plumbing system shall be listed or labeled by a 
listing agency and shall comply with the approved 
applicable recognized standards referenced in this code 
and shall be free from defects.
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General Regulations

301.2 Materials – Minimum Standards
• 301.2.1 Marking. Each pipe, fitting, trap, fixture, material, 

and device used in a plumbing system shall have cast, 
stamped, or be permanently marked with the 
manufacturer’s mark or name, which shall readily identify 
the manufacturer to the end user of the product.

www.dli.mn.gov 7

Property of DLI 

Use for Educational Reference Only



Marking
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Table 701.2 
Materials For 
Drain, Waste, 

Vent Pipe 
And Fittings

Materials for use
within a building

Materials for   
building sewer

* For building sewer
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Table 604.1 
Materials For 

Building 
Supply and 

Water 
Distribution 
Piping and 

Fittings

Materials for water 
within a building

Materials for    
building supply
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301.0 Materials – Standards and Alternates

• Table 1701.1. – A list of 
accepted plumbing 
material standards with 
other types plumbing 
applications

• Listed by type and 
reference number of the 
quality standard (AWWA, 
ASME, ASTM, ASSE, ANSI, 
CSA, IAPMO, NSF, UL, etc.)

www.dli.mn.gov 11
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610.0 Size of Potable Water Piping

The size of each water meter and each potable water supply pipe from the meter or other source of 
supply to the fixture supply branches, risers, connections, and outlets shall be based on the total 
demand.

 Two Primary Objectives:

• Maintaining flow velocities at a level that is appropriate for the type of pipe being installed.

• Matching pipe sizes to the residual pressure of the system.

Matching these two principles will allow for a system that delivers the appropriate amount of 
water volume at the appropriate pressures and allows fixtures or appliances to perform their 
functions without causing damage to the system, fixture, or appliance.
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Sizing Water Piping

• Four things must be known before starting to size a water pipe system:

• Total fixture units in building (using Table 610.3).

• Distance from the meter to the most remote outlet in the system.

• Elevation above the meter to the highest cold water outlet in the system (1/2 lb. per ft. 
rise)

• Available pressure at peak demand: minimum pressure available.
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Sizing Water Piping

Establishing Most Remote Outlet

• Section 610.7

• Developed length of supply pipe from meter to the most remote outlet

• Remote Outlet: It is the furthest outlet dimension, measuring from the meter, either the developed 
length of the cold-water piping or through the water heater to the furthest outlet on the hot water 
piping.

Which means the longest run is either the developed length of the cold water piping or the length through 
the water heater to the furthest outlet in the hot water piping.

11/12/2025 Optional Tagline Goes Here | www.dli.mn.gov 14

Property of DLI 

Use for Educational Reference Only



Most Remote Outlet
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Developed length of cold water piping: 57 feet

Developed length from the meter through the 
water heater to furthest hot water outlet: 103 
feet
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Sizing Water Piping

Water piping installation sized using Table 610.4, the following conditions must 
be determined:

• Total number of fixture units as determined from Table 610.3.

• Developed length of supply pipe from meter to most remote outlet.

• Difference in elevation between the meter or other source of supply and the highest 
fixture or outlet.

• Pressure in the street main or other source of supply at the locality where installation is 
to be made.
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Sizing Water Piping

Determining Effective Pressure

• Take the minimum psi at the meter.

• Subtract ½ psi for each foot of elevation

Example:

• Minimum psi at water meter is 70

• Elevation of highest point above water meter is 30 feet

• The Effective Pressure is 55
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Table 610.3

18
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610.0 Size of Potable Water Piping

• The water supply fixture unit valves shown in Table 610.3 represent the combined 
cold and hot water demand for each fixture.

• For example, the fixture unit value for a lavatory is one fixture unit.  This value 
represents the combined hot and cold water usage for a lavatory.

• The fixture supplies are then typically connected to a fixture fitting or valve that will 
mix the cold and hot water and distribute to a common opening or port.

• It is for this reason that we will not add the separate hot and cold fixture unit values 
to determine the total demand for sizing the meter and water service or main.
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Table 610.4

20

Property of DLI 

Use for Educational Reference Only



Water Sizing Example
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Water Sizing Example

22
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Notes from Table 610.3
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Water Sizing Example – Hot Water Piping
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Water Sizing Example – Cold Water Piping

25

4
1

2.5

10.5
5

7.5
18

2.5
1.5

4

5.5

20.5

15.5

Property of DLI 

Use for Educational Reference Only



Water Sizing Example – Table 610.4
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Water Sizing Example – Hot Water Piping
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Water Sizing Example – Cold Water Piping
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Water Sizing – Velocity Limitations

The water distribution system sizing must reflect the velocity limitations of the pipe material:

a. Copper systems or tubing systems using copper alloy fittings may not exceed 8 feet per 
second for cold water, or 5 feet per second for hot water (see Section 610.12).

b. PEX systems may not exceed 10 feet per second for cold water or 8 feet per second for hot 
water.

c. Other systems without copper alloy fittings may not exceed 10 feet per second (see 
Appendix A, 6.1).

Note: Velocity limitations are found using the charts in Appendix A and not Table 610.4

11/12/2025 Optional Tagline Goes Here | www.dli.mn.gov 29

Property of DLI 

Use for Educational Reference Only



Water Sizing Example 2

30
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Table 610.3
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Water Sizing Example 2 – Hot Water
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Water Sizing Example 2 – Cold Water
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Table 610.4

34

Property of DLI 

Use for Educational Reference Only



Water Sizing Example 2
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Sanitary Sizing Example
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Sanitary Sizing Example Table 702.1
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Floor Drains

• For the purpose of drainage system sizing, emergency floor drains are 
limited to floor drains that do not serve as indirect waste receptors and 
are also located in restrooms, under emergency shower/eyewash 
equipment, or in laundry rooms 

• Emergency floor drains, tell-tale floor drains, and floor drains not 
used as a receptor do not need to be individually vented.  However, 
these floor drains must be installed within 25 feet of a vented branch 
or main.
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Sanitary Sizing Example
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Sanitary Sizing – Table703.2
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Sanitary Sizing Example
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Vent Piping

• All drainage piping of each building and each connection to a public sewer or 
a private sewage disposal system shall be vented by means of one or more 
vent pipes. 

• Section 906.7 - Vent pipes shall be at least 2 inches in diameter through a roof 
and the aggregate cross-sectional area of which shall be not less than that of 
the largest required building sewer, as determined from Table 703.2.
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Venting – Cross Sectional Area
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Venting – Cross Sectional Area
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Venting – Cross Sectional Area
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Venting – Cross Sectional Area
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Floor Plan
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DWV Riser Diagram
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Table 702.1
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Floor Plan
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DWV Sizing
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DWV Sizing
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DWV Sizing
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DWV Sizing
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DWV Sizing

55

10

12

28

12

16
30

4

14

8

12
16

Property of DLI 

Use for Educational Reference Only



DWV Sizing Errors

• Based on the number of showers and lavatories being installed, a 1-1/2 inch vent is serving a 
total of 14 drainage fixture units.  Since a 1-1/2 inch vent can only accommodate a maximum 
of 8 fixture units, this portion of the system is undersized (see Minnesota Rules, Chapter 
4714, Table 703.2).

• There is a 1-1/2 inch vent through the roof serving the shower drains.  Vent pipes shall be at 
least 2 inches in diameter through the roof and must terminate not less than 12 inches above 
the roof (see Minnesota Rules, Chapter 4714, Section 906.7).

• Nine shower heads total 10 drainage fixture units and are shown discharging through a 2-
inch pipe.  Since a 2-inch horizontal drain can only accommodate 8 fixture units at a slope of 
1/4 inch per foot, this portion of the system is undersized (see Minnesota Rules, Chapter 
4714, Table 703.2).

• The minimum water closet vent shall be two inches in size (see Minnesota Rules, part 
Chapter 4714, Table 703.2, Note 3).
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DWV Errors
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DWV Errors

• For shower spaces not provided with individual waste 
outlets, the waste outlet must be located, and the floor 
pitched, so that wastewater from one bather does not pass 
over areas occupied by other bathers (see Minnesota Rules, 
Chapter 4714, Section 408.8).
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Horizontal Wet Venting

Horizontal wet venting is limited to a bathroom group located on the same floor level.  A bathroom 
group includes any combination of the following fixtures: one water closet, two lavatories, one 
bathtub or bath/shower, one shower, a bidet, and emergency floor drain.

• The length of the trap arm must not exceed the limits of Table 1002.2

• The water closet connection must be downstream of all fixture connections to the horizontal wet vent

• Only one wet-vented fixture drain shall discharge upstream of the dry-vented fixture drain connection

• The dry vent must be sized based on the total fixture units discharging into the wet vent

• The wet vent must be sized based on the fixture unit discharge into the wet vent.  The wet vent must be at 
least 2 inches in size for 4 DFU or less, and not less than 3 inches in size for 5 DFU or more.

• One or two vented lavatory(s) shall be permitted to serve as a wet vent.
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Horizontal Wet Venting
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Horizontal Wet Venting
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Horizontal Wet Venting
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Horizontal Wet Venting 
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Thank You!

Brad Williams

Bradley.Williams@state.mn.us
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