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Plumbing Plan Review W AR

*Brad Williams
R
* Graduated from the Unlve?giyo
of Minnesota in 2011 (/c»@/%

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

* Licensed Professional Engineer
since 2016
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* Horizontal Wet Venting <.



2020 Minnesota Plumbing Code
In Effect as of Dec. 17, 2021

T

MINNESOTA

PLUMBING CODE
—a iU EESS
oy ) . EENETEY O e - —
N IEIE D 1VE Fhe s - e Administration 7

e Special Provisions /)O(9

e Commercial Building O

e Mechanical and Fuel Gas Z-
e Plumbing

e Elevators and Related Devices
e Electrical

e Accessibility
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e Residential Building

e Existing Buildings

e High Pressure Piping Systems

e Manufactured Homes

e Prefabricated Structures

e Industrialized/Modular Buildings
e Flood-proofing

e Energy Conservation

e Storm Shelters
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Chapter 3: General Regulations

301.2 Materials — Mmlmum Standards

* Pipe, pipe fittings, tra&z?’%tures material, and devices
used in a plumbing syster‘@gﬁgjl be listed or labeled by a
listing agency and shall com@g@vlth the approved
applicable recognized standard‘§?creferenced in this code

and shall be free from defects. Q>/

www.dli.mn.gov 6



General Regulations

301.2 Materials — Mmlmum Standards

* 301.2.1 Marking. Each épigé fitting, trap, fixture, material,
and device used in a plun?blﬁ&system shall have cast,
stamped, or be permanently‘”méfrked with the
manufacturer’s mark or name, Wplch shall readily identify
the manufacturer to the end user%ithe product.

www.dli.mn.gov 7
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Table 701.2
Materials For

Drain, Waste,
Vent Pipe
And Fittings

Materials for use
within a buildin

| ABS (Schedule 40)

L ast-lron

5t.~.::ud-.'d ABS (Schedule 40)

2 ruded Composiie
Sche ,I/!M-
o)
)
Co-Extnaded PV %hn-u%

Copper and Copper A |--\-4%
DWW

Galvanired Mallcable [ron
Caalvanred Sacel
Polvethylenc

PYL | Schedule 40)

PV (Sewer and Divaim)

PV PSM

Ciaimbens Stoel 104

Stmanbess Sieel 3161
Vitnfed Clay {Extra sirength)

¥ lot baalding sower applicslsees

OQ//(, S, 50

TABLE T01L2
MATERIALS FOR DRAIN WASTE VENT PIPE AND FITTINGS
LN DERGROUND ABOYEGRIUMND
DA M, WASTE DRAIM, WASTE, BUALDING SEWER  REFERENCED STAM-
'Il'EHT PIFE AND WENT PIPFE AND HPE AND FITTIMGE DMADS | FIPE
TGS FITTINGS
ASTM D266,
X X X ASTM D26R0™
ASTM AT4
X X X ASTM ABEE,
CISP ol
X X X ASTM F628
X X X A5 TM FI4ER

B 4 =

REFERENCED
ETAMDARDNE)
FITTINGS

ASTM D2661,
ASTM DIEE0*

ASME Bl6.12
ASTM AT4
ASTH AKKS
CISPI 301

ASTM D2sbl
ASTM D26E0*

ASTM D2sil
ASTM D266S
ASTM Fiod®,
ASTM FlESS
ASTM D2665
ASTM Froge
AS T F 13T,
ASTM FlEss

ASME Bl6.2

ASME Bl16.29

ASME Bl63

9, Materials for
building sewer

X AS T LY

X ASTM D30NS

X ASME Al12.3.)

X X X ASME Al121.1.1
X ASTM CTOD

Ay | MY LR LY

ASTM DAY

ASME AlL12.3.)
ASME ALTLL]
ASTM O

* For building sewer



Materials for water

MATERIALS FOR BU"-D'"G::::: mnwit h i n a b u i I d i n gsa

MATERIAL e osadione ASTRIBUTION PIP!

PIPE AND FITTINGS FITTINGS
AND FITTINGS
Copper and Copper ASTM B42, ASTM B43, ASME B16.15, ASME Bl6.15,
Alloys X X ASTM B75, ASTM BS§, ASME B16.22, ASME B16.26,

ASTM B135, ASTM B25I1 ASME B16.50°, ASME B16.51, |

[able 604.1
. CrPvC ASSE 1061, ASTM D2846 |

ASTM F437, ASTM F438,

Materials For -

& ASTM D2846
IM@""‘“ ASME B16.4, AWWA C110,
/o AWWA C153

Buildin W
g m:luhl.ﬁ\oa /‘(,)O ASME B16.3

Supply and "% ik

CSA B137.)

(@)
PE-AL-PE O O ASTM F1282, ASTM F1974,
S 7] CSABI1379
Wa te r i‘ll ‘,\I' Pl 1 / O( H

/ ASTM F1986 l
° ° ° PE-RT ®/<~ ASTM D361, ASTM F1088,
Dlstrl butlon )| ASSE 1061, ASTM FI807,

X X ASTM F2769, CSA B137.18 ASTM F2098, ASTM F2159,

GO ASTM F2735, ASTM F2769,
Q .

. ° Q CSA B137.18 I
Plpl I I | PEX o ASSE 1061, ASTM F877
ASTM F1807, ASTM F1960
. ASTM F876, ASTM F§77,
- STM F1961, ASTM F2080
. . % CSA B137.5, AWWA C904* ASTM F1961, ASTM Fa0K
ASTM F2159, ASTM F2735,

Fittings Materials for _

- - ASTM F1281, CSA BI37.10,  ASTM FI1281, ASTM F1974,
. . ' ASTM F2262 ASTM F2434, CSA B137.10
bUIldIng Supply X X ASTM F2389, CSA B137.11 ASTM F2389, CSA B137.11
ASTM D2464. ASTM D24
ASTM DI785, ASTM D2241 e N Sy
xl AWWA CO00 ASTM D2467, ASTM FI1970,
AWWA C907 |
Stainiess Sheos N X ASTM A269, ASTM A312

Notes:
For building supply or extenor cold-water applications, not for water dsstribution paping

For brared fittings only




301.0 Materials — Standards and Alternates

e Table 1701.1.

accepted plumbing

A list of

So

/‘

material standards W|th

other types plumbing

applications
e Listed by type and

reference number of the

quality standard (AWWA,
ASME, ASTM, ASSE, ANSI,
CSA, IAPMO, NSF, UL, etc.

www.dli.mn.gov

(/O Oj
%
%

S

STANDARD NUMBER
ASME A112.1.2-2012

ASME A112.1.3-2000
(R2015)

ASME A1123.1-2007
(R2012)

ASME A11234-2013/CS
B45.9-2013

ASME A112.4.1-2009
(R2014)

ASME A112.42-2015/CS
bﬂ 16-2015
.PI A112.4.14-2004

ASN )ﬂ*a IM-1997
/R 201
E Al (-uou
\s\:a 263 ‘ml

|R‘un‘
ASME Al I‘S’. 2003
(R2012) o

(R2015)

ASME A112.14.1-2003
(R2012)

ASME A112.14.3-2000
(R2014)

ASME A112.14.4-2001
(R2012)

ASME A112.14.6-2010
(R2015)

ASME A112.18.1-20]8
CSA B125.1-2018

ASME Al112.18.2
2015/CSA B125.2-2015
ASME Al112.18.3-2002

(R2012)

TABLE 17011
REFERENCED STANDARDS

STANDARD TITLE

Air Gaps in Plumbing Systems (For Plumbing Fixtures and
Water-Connected Receplors)

Air Gap Firungs for Use with Plumbing Fixtures, Apphances,

ASME Al126.7- Sanitary Floor Sinks
(R2015)

ASME A112.69-2005 Ol[\h\‘ﬂlt Roof Drains

%ﬁn Valves

Grease Interceptors
Grease Removal Devices
FOG (Fats, Onls, and Greases) Disposal Systems

Plumbing Supply Firtings

Plumbing Waste Fittings

Performance Requirements for Backflow Protection Devices
and Systems in Plumbing Fixture Fittings

APPLICATION

Fittings

Finings

Fixtures

DWY Components

Valves

Fixtures

Fixtures

Fixtures

Fitings

Fitings

Backflow Protection

REFERENCED
SECTIONS

Table 603 2
Table 603.2

4181, 4231, Table
7012, 70572, 11021
710,13

G0N S

4114

6061

402.4

4024

418.1,4281
o2\

421.1

110623 110828
7106

1014.1

1014.1

10152
408.3,417.1,4172,
4173, 4174, 4176
603.5.19

404.1

4173, 4174
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610.0 Size of Potable Water Piping

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

Vo)
Q ’O@
* Maintaining flow velocities at a Ieve?’fgb/)a@gppropriate for the type of pipe being installed.

Two Primary Objectives:

S, O
* Matching pipe sizes to the residual press e system.
g pip p G%/g%p y
<.
7
: .. : C, : :
Matching these two principles will allow for a syster®? that delivers the appropriate amount of

water volume at the appropriate pressures and allows¥jxtures or appliances to perform their
functions without causing damage to the system, fixture,/’or appliance.

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



Sizing Water Piping

* Four things must be knowo before starting to size a water pipe system:
@

 Total fixture units in building (19331<r(1g 'E%ble 610.3).

* Distance from the meter to the moxyéﬂa,ote outlet in the system.
9

* Elevation above the meter to the hlghegﬁ}c/gf%vater outlet in the system (1/2 Ib. per ft.

rise) G,

* Available pressure at peak demand: minimum [?%ssure available.

O
%

11/12/2025 Optional Tagline Goes Here | www.dli.mn.gov 13



Sizing Water Piping

Establishing Most Remote Qutlet

S
. /A
* Section 610.7 P
&%
* Developed length of supply pipe from%g o the most remote outlet
% J/

* Remote Outlet: It is the furthest outlet dm@g,s ofsmeasuring from the meter, either the developed
length of the cold-water piping or through the@at@@/eater to the furthest outlet on the hot water
e
piping. Q.
7
Co
O

Which means the longest run is either the developed length @he 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



Most Remote Qutlet

Developed length of cold water piping: 57 feet

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

J
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Sizing Water Piping

Water piping installation siz%j using Table 610.4, the following conditions must

be determined: %
oA,

* Total number of fixture units as d&gn@med from Table 610.3.
* Developed length of supply pipe from %{gtjéo,tg most remote outlet.

* Difference in elevation between the meter %ﬁofﬁer source of supply and the highest

fixture or outlet. S,
Co
* Pressure in the street main or other source of sup&?;pft the locality where installation is
to be made.

11/12/2025 Optional Tagline Goes Here | www.dli.mn.gov 16



Sizing Water Piping

Determining Effective Pressgre
@

* Take the minimum psi at the rﬁ@te,b
(/ o
e Subtract % psi for each foot of eIe\?@))cﬁir

Example:
* Minimum psi at water meteris 70

* Elevation of highest point above water meter is 30 f&‘t

* The Effective Pressure is 55

11/12/2025 Optional Tagline Goes Here | www.dli.mn.gov
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Table 610.3

TABLE 610.3
WATER SUPPLY FIXTURE UNITS (WSFU) AND MINIMUM FIXTURE BRANCH PIPE SIZES?
MINIMUM FIXTURE
APPLIANCES, APPURTENANCES OR FIXTURES? BRANCH PIPE SIZE™* PRIVATE PUBLIC ASSEMBLY®
(inches)
/
Bathtub or Combination Bath/Shower (fill) LA 4.0 % —
¥ inch Bathtub Fill Valve ¥a 10.0 1t —
1 14 J— = J—
Bidet Va 1.0 2N
Clothes Washer 1 4.0 20 Y —
Dental Unit, cuspidor 1A — 1.0 A\— Al
Dishwasher, domestic % 1.5 1.5 N 9 ‘A Notes:
i . ; .
Drinking Fountain or Water Cooler Vs 05 05 0_% ze of the cold branch pipe, or both the hot and cold branch pipes.
Hose Bibb 15 25 25 — \-'@ 2 L)&mces, appurtenances, or fixtures not referenced in this table shall be permitted to be sized by reference to fixtures having a similar flow rate and fre-
* .
Hose Bibb, each additional® s 1.0 1.0 — /O qu rﬁ use.
Lavatory (each basin), or hand sink 1 10 10 10 e liSted Ay ture unit values represent their load on the cold water building supply. The separate cold water and hot water fixture unit value for fixtures
— - . I.O I-O : bol and cold water connections shall be permitted to be each taken as three-quarter of the listed total value of the fixture.
Lawn Sprinkler, each head” — . . — g o . i o ) i .
Mobile H h (mini ) 30 4 Th 15?11111 supply branch pipe sizes for individual fixtures are the nominal (I.D.) pipe size.
obile Home, each (minimum — . — — ) _ ) ) ) ) _ ) ) )
Sinks — — — — - For fixt or supply gonnections likely to impose continuous flow demands, determine the required flow in gallons per minute (gpm) (L/s), and add it sep-
‘B > m n arately to nand in gpm (L/s) for the distribution system or portions thereof.
dar 2 . A —
Climioal Fancet y — 30 — 6 Assembly (Pu Se). See Minnesota Rules, chapter 13035, International Building Code.
Clinical Flushometer Valve with or without faucet 1 — 8.0 — " Where sizing flus @Ler systems, see Section 610.10.
Kitchen, domestic with or without dishwasher 1 15 15 _ ¥ Reduced fixture unit 19edifg for additional hose bibbs is to be used where sizing total building demand and for pipe sizing where more than one hose bibb
Laundry I 15 15 — 1s supplied by a segment 6 k@ distribution pipe. The fixture branch to each hose bibb shall be sized on the basis of 2.5 fixture units.
Service or Mop Basin . 1.5 3.0 — O/
Washup, each set of faucets Va — 2.0 — }
Shower, per head VA 2.0 2.0 —
Urinal, 1.0 GPF Flushometer Valve Ya See Footnote’ —_
Urinal, greater than 1.0 GPF Flushometer Valve Ya See Footnote” —
Urinal, flush tank A 2.0 2.0 3.0
Wash Fountain, circular spray Ya — 4.0 —
Water Closet, 1.6 GPF Gravity Tank . 2.5 2.5 35
Water Closet, 1.6 GPF Flushometer Tank YA 2.5 2.5 35
Water Closet, 1.6 GPF Flushometer Valve 1 See Footnote” —
Water Closet, greater than 1.6 GPF Gravity Tank 1 3.0 5.5 7.0

Water Closet, greater than 1.6 GPF Flushometer Valve

See Footnote’

For ST units: 1 inch =25 mm

18



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 f?ﬁ‘,gach fixture.

/‘
. RN . . N
e For example, the fixture unit value%r Qdé‘avatory is one fixture unit. This value

*

represents the combined hot and col?f'/@xzfﬁecg usage for a lavatory.
SN

O
* The fixture supplies are then typically conr?@%téd to a fixture fitting or valve that will
. . . /x .
mix the cold and hot water and distribute to a%gmmon opening or port.
Q

: : : @ : :
* It is for this reason that we will not add the separatéshot and cold fixture unit values
to determine the total demand for sizing the meter and water service or main.

11/12/2025 Optional Tagline Goes Here | www.dli.mn.gov 19



FIXTURE UNIT TABLE FOR DETERMINING WATER PIPE AND METER SIZES
BUILDING MAXIMUM ALLOWABLE LENGTH

METER AND

STREET SUPPLY (feat)

AND
el Tl [able 610.4
Inches
[ ]

PRESSURE RANGE — 30 fo 45 psi’
2 1 1 1

LA

16 1 9 3 3 3
; 23 2 17 | 15 3| 12
] 1 % | 31 | 27| 25 | 0| 17 ] 15 | 13 ] 1210 8 3 6 6 I3
% 1% 36 | 33 | 31 | 28 | 24 | 22 | 21 |19 | 17 |16 | 13|12 ] 2|11
1 1% 54 | 47 | 42 | 3% | 32 | 28 | 25 | 23 | 19 | 17 | 14 | 12 | 2 [ 11 | 11
1% 1% 78 | 68 | 57 | 28 | 38 | 32 | 28 | 25 | 21 | 18 | 15 | 1z | 1z | 11 ] 0
] 1% %5 | 84 | 7 G | 56 | 48 | 43 | 3 32 | 28 | 26 | 22 | 21 | 20 | 20
1% 1% 150 | 124 | 105 | 91 | 70 | 57 | 49 | 45 | 36 | 3 26, 23 | 21 | 20 | 20
2 1% 151 | 129 | 120 | 110 | &0 | &4 3| 46 | 38 | 32 | o€ Jp23 | 21 | 20 | 20
1 2 %5 | &5 | 85 | 85 | 85 | 85 | 82 | 80 | 66 | 61 | 57 (%2 | 49 | 46 | 43
1% 2 220 | 205 | 190 | 176 | 155 | 138 | 127 | 120 | 104 | & | 70 | @ [.57 | 54 | 5
2 2 370 | 327 | 292 | 265 | 217 | 185 | 164 | 147 | 124 | 96 | 70 | 61 7 | 52 | s
3 7% 445 | 418 | 390 | 370 | 330 | 300 | 280 | 265 | 240 | 220 | 198 | 175 | /A% 143 | IR
PRESSURE RANGE — 45 to 60 psi' \* N
~\ Va
¥ 142 7 7 6 5 4 3 2 2 1 1 1 0 0 Wl 0
W % 20 | 20 | 19| 17 | 14| 11| 9 8 3 5 1 Fl 3 7O 3 /O
7 1 3 | 39 | 36 | 3 | 28 | 22 | 21 |19 | 17 | 4|1z w0 ] @ 3 Q;F;, ®/2,
] 1 3 | 39 | 3@ | 36 | 30 | 25 | 23 | 20 | 18 | 15 | 12 | 10 | © 3
7 1% ENETEENEE 39 | 39 | 34 | 32 | 27 | 25 | 2 | 1@ | 19| 17 ] 16 OO ‘}
] 1% W] 78 | 76 | 67 | 52 | 44 | 39 | 36 | 30 | 27 | 24 | 20 | 19 | 17| 16 @} ‘3% 1 inch = 25 mm, 1 foot = 304.8 mm, |1 pound-force per square inch = 6.8947 kPa
TR 8 | 66 | 52 | 4 | 3 9 | 24 | 20 | 19| 17| 16

<

v

il

SO~

] =)

]

Lh| oo

=]

¥

=]

=

=)

-~

n

o

=

=]

)

-

kY

"]

(5]

s

=

-

” é

85 | 85 | 85 | 8 1 3
1% 1V 151 | 151 | 151 | 151 | 128 | 105 | 90 | 78 | 62 | 52 | 42 | 38 | 35 | 32 | 3 A @&JI: datic pressure after head loss.
151 | 151 ] 151 [ 150 | 117 | 98 | 84 | 67 | 55 | 42 ] 38 | 35 | 32 | 3 2 Buildiesupply, not less than 34 of an inch (20 mm) nominal size.
1 2 85 | 85 | 8 | ®5 | 85 | 85 | 8 | #5 | 85 | 85 | 8 | 85 | 8 | 8 | % -
1 2 370 | 370 | 340 | 318 | 272 | 240 | 220 | 198 | 170 | 150 | 135 | 123 | 110 | 102 | 94 %)
) 2 370 | 370 | 370 | 370 | 368 | 318 | 280 | 250 | 205 | 165 | 142 | 123 | 110 | 102 | 94 O@
) 2. | 654 | 640 | 610 | 580 | 535 | 500 | 470 | 440 | 400 | 365 | 335 | 315 | 285 | 267 | 250 O
PRESSURE RANGE — Over 60 psi® O
% 2 7] 7] 7] 6 5] 4] 3321 ]1]1 T ] o /}
% % 20 [ 20 [ 20 [ 20 | 17 | 13 |11 |10 ] 8 | 76| 6|5 |44
% [ 39 | 30 | 39 | 39 | 35 | 30 | 27 | 2 |21 | 17 | 14 | 135 | 12 | 12 | 1
1 [ 30 | 30 | 9 | 39 | 8 | 32 | 29 | 2% | 22 |18 | 14| 1312|121
% IV 39 [ 39 [ 39 | 39 |30 [ 39 | 39 | 39 | 34 | 28 | 26 | 25 | 23 | 22 | 2l
1 v 78 | 78 | 78 | 78 | 74 | 62 | 55 | 47 | 30 | 31 | 26 | 25 | 23 | 2 | 2
% v 78 | 78 | 78 | 78 | 78 | 74 | 6 | 54 | 43 | 34 | 2% | 35 | 3 | 2 | 2
1 v 85 | 85 | 85 | ®5 | 85 | 85 | 85 | ®5 | 81 | 64 | 51 | 48 | 46 | 43 | 4
% Iz 151 | 151 | 151 | 151 | 151 | 151 | 130 | 113 | 88 | 73 | 51 | 51 | 4 | 43 | 40
) v 151 | 151 | 151 | 151 | 151 | 151 | 142 | 122 | 08 | 82 | 64 | 51 | 4 | 43 | 40
1 2 85 | 85 | 85 | ®5 | 85 | 85 | 85 | ®5 | 85 | 85 | 85 | # | 8 | 8 | 8
% ) 170 | 370 | 370 | 370 | 360 | 335 | 305 | 282 | 244 | 212 | 187 | 172 | 153 | 141 | 129
2 2 370 | 370 | 370 | 370 | 370 | 370 | 370 | 340 | 288 | 245 | 204 | 172 | 153 | 141 | 129 20
2 3% | 654 | 654 | 654 | 654 | 654 | 650 | 610 | 570 | 510 | 460 | 430 | 404 | 380 | 356 | 329




Water Sizing Example

LAVATORY

WATER i" cOLD WATER
HEATER SERYICE

LEGEMND:

— ==——HOT WATER
— = — COLD WATER

11/12/2025 Optional Tagline Goes Here | www.dli.mn.gov 21



Water Sizing Example

TABLE 610.3
WATER SUPPLY FIXTURE UNITS (WSFU) AND MINIMUM FIXTURE BRANCH PIPE SIZES®
MINIMUM FIXTURE
APPLIANCES, APPURTENANCES OR FIXTURES? BRANCH PIPE SIZE'# PRIVATE PUBLIC ASSEMBLY®
(inches) /
Cr

Bathtub or Combination Bath/Shower (fill) VA 4.0 0‘\40 —

¥ inch Bathtub Fill Valve ¥a 10.0 uj(}(‘ —
Bidet 2 ) ‘(O,__ —
Clothes Washer v 4.0 TN 2
Dental Unit, cuspidor %] — 1.0 \‘N — /;A
Dishwasher, domestic ) 1.5 1.5 VO: ()/,
Drinking Fountain or Water Cooler 14 0.5 0.5 ” )5 4
Hose Bibb [z 25 25 ¢
Hose Bibb, each additional® s 1.0 1.0 — '()/
Lavatory (each basin), or hand sink 1% 1.0 1.0 1.0 ‘
Lawn Sprinkler, each head® — 1.0 1.0
Mobile Home, each (minimum) — 12.0 — —
Sinks — — — —

Bar Va 1.0 2.0 —

Clinical Faucet 1% e 3.0 —

Clinical Flushometer Valve with or without faucet 1 — 8.0 —

Kitchen, domestic with or without dishwasher 1A 1.5 1.5 —

Laundry 14 1.5 1.5 —

Service or Mop Basin ] 1.5 3.0 —

Washup, each set of faucets ] — 2.0 —
Shower, per head 14 2.0 2.0 —
Urinal, 1.0 GPF Flushometer Valve ¥a See Footnote” —
Urinal, greater than 1.0 GPF Flushometer Valve ¥ See Footnote” —
Urinal, flush tank 1% 2.0 2.0 3.0
Wash Fountain, circular spray ¥4 — 4.0 —
Water Closet, 1.6 GPF Gravity Tank Ve 2.5 2.5 3.5
Water Closet, 1.6 GPF Flushometer Tank ) 2.5 2.5 3.5
Water Closet, 1.6 GPF Flushometer Valve | See Footnote” —
Water Closet, greater than 1.6 GPF Gravity Tank % 3.0 55 7.0

Water Closet, greater than 1.6 GPF Flushometer Valve

See Footnote”

Notes:
! Size of the cold branch pipe, or both the hot and cold branch pipes.

2 Appliances, appurtenances, or fixtures not referenced in this table shall be permitted to be sized by reference to fixtures having a similar flow rate and fre-
quency of use.

% The listed fixture unit values represent their load on the cold water building supply. The separate cold water and hot water fixture unit value for fixtures
ving both hot and cold water connections shall be permitted to be each taken as three-quarter of the listed total value of the fixture.

sted minimum supply branch pipe sizes for individual fixtures are the nominal (I.D.) pipe size.
Fur 1%\‘1': s »upply connections likely to impose continuous flow demands, determine the required flow in gallons per minute (gpm) (L/s), and add it sep-
Iy t mand in gpm (L/s) for the distribution system or portions thereof.
bf\ rl{;r/f.se). See Minnesota Rules, chapter 1303, International Building Code.
7w he u

§ Redul.e
is supplied

shometer systems, see Section 610.10.

e unit loading for additional hose bibbs is to be used where sizing total building demand and for pipe sizing where more than one hose bibb
gmt:nt of water distribution pipe. The fixture branch to each hose bibb shall be sized on the basis of 2.5 fixture units.

Co

O
%
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Notes from Table 610.3

Notes:

Size of the cold branch pipe, or both the hot and cold h&@uh pipes.

* Appliances, appurtenances, or fixtures not referenced in thi®jable shall be permitted to be sized by reference to fixtures having a similar flow rate and fre-
quency of use. 65, A

The listed fixture unit values represent their load on the cold wagcbui supply. The separate cold water and hot water fixture unit value for fixtures
having both hot and cold water connections shall be permitted to be &5 w‘@as three-quarter of the listed total value of the fixture.

# The listed minimum supply branch pipe sizes for individual fixtures are ﬁ@nr@iﬁl! (L.D.) pipe size.

For fixtures or supply connections likely to impose continuous flow dt:mundsﬂ%ﬂ ' g the required flow in gallons per minute (gpm) (L/s), and add it sep-
arately to the demand in gpm (L/s) for the distribution system or portions Lherenf’é/‘
6 dssembly (Public Use). See Minnesota Rules, chapter 1305, International Building @qg!.

" Where sizing flushometer systems, see Section 610.10. e

Reduced fixture unit loading for additional hose bibbs 1s to be used where sizing total huildi%eman{l and for pipe sizing where more than one hose bibb
is supplied by a segment of water distribution pipe. The fixture branch to each hose bibb shall'be sized on the basis of 2.5 fixture units.
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Water Sizing Example — Hot Water Piping

4

BATHTUB

1" COLD WATER
SERVICE
”
5.5
Hose Bibb
o SINK
/
l (1]
R
LEGEND:
— - — HOT WATER - - /'
- COLD WATER
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Water Sizing Example — Cold Water Piping

" cOLD WATER
SERVICE

Hose Bibb S ¥
2. H' -~ i L
51.! L

Ammm
- 4 #
LEGEND: 205 k .#
—— — HOT WATER i

- COLD WATER
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Water Sizing Example — Table 610.4

TABLE 610.4
FIXTURE UNIT TABLE FOR DETERMINING WATER PIPE AND METER SIZES
WerER AnD | BULDING SRR ALLORASIE TENaTH

STREET it

SERVICE | gpancHEs

(inches) (inches) 40 60 80 100 150 200 250 300 4/00 500 600 700 800 900 1000

PRESSURE RANGE — 30 to 45 psi' \6\
7 42 6 [ s [als3 2]t J1tJt1tJoWPe]oJoJoJoT o
7 % 16 | 16 | 14 | 12| 9 | 6 | 5 | 5 | 4 | 40L3 | 2221
% | 29 [ 25 | 23 [ 21 [ 17 | 15 | 13 |12 10 87 6] 64 6 | 6 | 6
[ | 36 | 31 | 27 [ 25 [20 [ 17 | 15| B[ 1210 |[Nnp 646 | 6|6
% 17 36 | 33 | 31 | 28 | 24 [ 23 | 21 | 19 | 17| 16| B34 2 [ | 11 | 11
[ 7 54 |47 | a2 | 38 | 32 | ® | 5 |3 | 0|17 @& |G QI | 1
1% 17 78 | 68 | 57 | 48 | 38 | 32 | 28 | 25 | 21 | 18 | 15 | X400 | %, I W otias
i % 85 [ 84 | 19 | 65 | 56 | 48 | & | 38 | 32 | 28 | 26 | 22 |k |20 A 2 i _
17 1 150 | 124 | 105 | 91 | 70 | 57 | 49 | 45 | 36 | 31 | 26 | 23 | 21c9 20 1720, I Available static pressure after head loss.
2 17 151 | 129 [ 129 | 110 | 80 | 64 | 53 | 46 | 38 | 32 | 27 [ 23 | 21 { 2N D), 2 Building supply, not less than 34 of an inch (20 mm) nominal size.
[ 2 85 | 85 | 85 | 85 | 85 | 85 | 82 | 80 | 66 | 61 | 57 | 52 | 9 | 4o 8By Y
1% 2 220 | 205 | 190 | 176 | 155 | 138 | 127 | 120 | 104 | 85 | 70 | 61 | 57 | 54 VAl
2 2 370 | 327 | 292 | 265 | 217 | 185 | 164 | 147 | 124 | 96 | 70 | 61 | 57 | 54 | e
2 2% 445 | 418 [ 390 [ 370 | 330 | 300 | 280 | 265 | 240 | 220 | 198 | 175 | 138 | 143 | 1357
PRESSURE RANGE — 46 1o 60 psi' O®

7 % 717654 ]3] 2 21 ]1]t1]oflo]o]o O
2 % 20 (20 | 19| 17 | 14 [ 11 ] 9 | 8 |6 4 [ 33 ]3 7 )
% | 39 | 39 | 36 | 33 | 28 | 23 | 21 | 9| 17 2 [ 10 ] 9 | 8 | 8 71
[ | 39 | 39 | 39 | 36 | 30 | 25 | 23 | 20 | 18 | 15 | 12 | 10] 9 | 8 | 8
% 7 39 [ 39 | 39 | 30 | 30 | 39 | 3 | 32 | 27 | 25 |22 | 19| 19| 17| 16
[ 17 78 | 78 | 76 | 67 | 52 | 44 | 39 | 36 | 30 | 27 | 24 | 20 | 19 | 17 | 16
1% 17 78 | 78 | 78 | 78 | 66 | 52 | 44 | 39 | 33 | 29 | 24 | 20 | 19 | 17 | 16
[ 1 85 | 85 | 85 | 85 | 85 | 85 | 80 | 67 | 55 | 49 | 41 | 37 | 34 | 32 | 30
1% 17 151 | 151 | 151 | 151 | 128 | 105 | 90 | 78 | 62 | 52 | 42 | 38 | 35 | 32 | 30
2 1% 151 | 151 | 151 | 151 | 150 | 117 | 98 | 84 | 67 | 55 | 42 | 38 | 35 | 32 | 30
[ 2 85 | 85 | 85 | 85 | 85 | 85 | 85 | 85 | 85 | 85 | 85 | 85 | 85 | 83 | 80
1% 2 370 | 370 | 340 | 318 | 272 | 240 | 220 | 198 | 170 | 150 | 135 | 123 | 110 | 102 | 94
2 2 370 | 370 | 370 | 370 | 368 | 318 | 280 | 250 | 205 | 165 | 142 | 123 | 110 | 102 | 94 26
2 2% 654 | 640 | 610 | 580 | 535 | 500 | 470 | 440 | 400 | 365 | 335 | 315 | 285 | 267 | 250




Water Sizing Example — Hot Water Piping

LAVATORY

4

BATHTUS

1" COLD WATER
SERYICE

LEGEND:
— - HOT WATER
- COLD WATER
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Water Sizing Example — Cold Water Piping

Ammm :
d 4
LEGEND: 205
_- HOT WATER

- COLD WATER
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Water Sizing — Velocity Limitations

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

$
Q

a. Copper systems or tubing sys@%\s u/éng copper alloy fittings may not exceed 8 feet per

second for cold water, or 5 feet se‘%nd for hot water (see Section 610.12).

& .
b. PEX systems may not exceed 10 feet F@ﬁ s*@@p/nd for cold water or 8 feet per second for hot
ter. O

water. 4) (/
C. Other systems without copper alloy fittings m&not exceed 10 feet per second (see

Appendix A, 6.1). GO

2
2z
Note: Velocity limitations are found using the charts in Appendix A and not Table 610.4
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Water Sizing Example 2

Most remote
outlet

Shower

Bathtub
1/2" valve

-
-

»

Given:
Developed Length = 95 ft.
Pressure at meter = 50 psi minimum
= 78 psi maximum
Elevation of highest
outlet above meter = 30 fi.
Water closets are 1.6 GPF gravity tank

= Cold Water
----------------- = Hot Water
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Table 610.3

TABLE 610.3
WATER SUPPLY FIXTURE UNITS (WSFU) AND MINIMUM FIXTURE BRANCH PIPE SIZES?
MINIMUM FIXTURE
APPLIANCES, APPURTENANCES OR FIXTURES? BRANCH PIPE SIZE™* PRIVATE PUBLIC ASSEMBLY®
(inches)
/
Bathtub or Combination Bath/Shower (fill) LA 4.0 % —
¥ inch Bathtub Fill Valve ¥a 10.0 1t —
1 14 J— = J—
Bidet Va 1.0 2N
Clothes Washer 1 4.0 20 Y —
Dental Unit, cuspidor 1A — 1.0 A\— Al
Dishwasher, domestic % 1.5 1.5 N 9 ‘A Notes:
i . ; .
Drinking Fountain or Water Cooler Vs 05 05 0_% ze of the cold branch pipe, or both the hot and cold branch pipes.
Hose Bibb 15 25 25 — \-'@ 2 L)&mces, appurtenances, or fixtures not referenced in this table shall be permitted to be sized by reference to fixtures having a similar flow rate and fre-
* .
Hose Bibb, each additional® s 1.0 1.0 — /O qu rﬁ use.
Lavatory (each basin), or hand sink 1 10 10 10 e liSted Ay ture unit values represent their load on the cold water building supply. The separate cold water and hot water fixture unit value for fixtures
— - . I.O I-O : bol and cold water connections shall be permitted to be each taken as three-quarter of the listed total value of the fixture.
Lawn Sprinkler, each head” — . . — g o . i o ) i .
Mobile H h (mini ) 30 4 Th 15?11111 supply branch pipe sizes for individual fixtures are the nominal (I.D.) pipe size.
obile Home, each (minimum — . — — ) _ ) ) ) ) _ ) ) )
Sinks — — — — - For fixt or supply gonnections likely to impose continuous flow demands, determine the required flow in gallons per minute (gpm) (L/s), and add it sep-
‘B > m n arately to nand in gpm (L/s) for the distribution system or portions thereof.
dar 2 . A —
Climioal Fancet y — 30 — 6 Assembly (Pu Se). See Minnesota Rules, chapter 13035, International Building Code.
Clinical Flushometer Valve with or without faucet 1 — 8.0 — " Where sizing flus @Ler systems, see Section 610.10.
Kitchen, domestic with or without dishwasher 1 15 15 _ ¥ Reduced fixture unit 19edifg for additional hose bibbs is to be used where sizing total building demand and for pipe sizing where more than one hose bibb
Laundry I 15 15 — 1s supplied by a segment 6 k@ distribution pipe. The fixture branch to each hose bibb shall be sized on the basis of 2.5 fixture units.
Service or Mop Basin . 1.5 3.0 — O/
Washup, each set of faucets Va — 2.0 — }
Shower, per head VA 2.0 2.0 —
Urinal, 1.0 GPF Flushometer Valve Ya See Footnote’ —_
Urinal, greater than 1.0 GPF Flushometer Valve Ya See Footnote” —
Urinal, flush tank A 2.0 2.0 3.0
Wash Fountain, circular spray Ya — 4.0 —
Water Closet, 1.6 GPF Gravity Tank . 2.5 2.5 35
Water Closet, 1.6 GPF Flushometer Tank YA 2.5 2.5 35
Water Closet, 1.6 GPF Flushometer Valve 1 See Footnote” —
Water Closet, greater than 1.6 GPF Gravity Tank 1 3.0 5.5 7.0

Water Closet, greater than 1.6 GPF Flushometer Valve

See Footnote’

For ST units: 1 inch =25 mm
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Water Sizing Example 2 — Hot Water

Shower 6
e / ({9
‘‘‘‘‘ el 8 @
------ . s /A
0 P - 7
/v, --------------- 6\O’ .
2 R T (/O %QQ Given:
L; ! % . Developed Length = 95 fi.

Pressure at meter = 50 psi minimum
= 78 psi maximum
Elevation of highest

5 outlet above meter = 30 fi.
; ) Water closets are 1.6 GPF gravity tank
b i
7 , ) : % = Cold Water
Most te H '
ost remo Barub =y i | /7 —— = Hot Water
1/2" valve Lav :
-~ K_{lchcn HB
we Sink X

2



Water Sizing Example 2 — Cold Water

______

Given:
Developed Length = 95 ft.
Pressure at meter = 50 psi minimum
= 78 psi maximum
Elevation of highest
outlet above meter = 30 fi.
Water closets are 1.6 GPF gravity tank

Rpins
P j\ = Cold Water
Most remote
outlet Battwb -~ J - X - T L eesccccccccccaa-- = Hot W ater
1/2" valve

33



Table 610.4

TABLE 610.4
FIXTURE UNIT TABLE FOR DETERMINING WATER PIPE AND METER SIZES
BUILDING MAXIMUM ALLOWABLE LENGTH
METERAND | “syppLy (feet)

STREET AND

SERVICE

inch BRANCHES 60 80 | 100 | 150 | 200 | 250 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000

(inches) (inches) AN

U@ PRESSURE RANGE - 30 to 45 psi'
(Vo
7 e 6 . 4 3 2 1 1 1 0 0 0 0 0 0 0
7 ¥ 16 | 16 T7IA] 124} 9 6 5 5 4 4 3 2 2 2 |
Z [ 29 [ 25 |V 20k [ s [ 31210 ] 8] 66 666
1 | 36 | 31 | 27725 % 17 115 ] 13 ] 12 10 8 6 6 6 6
Z 1V 36 | B[ @ |22l ]n]l
1 1V S a1 [ [ VR [ 3917221l
1V 1V 78 68 |57 [ 48 [GR [ 2825 [ 21 [ B[ 15 [ 12 1211 [1I
1 1% 85 |84 | 79 | 65 | W H MY |38 | 32 [ 28 [ 26 | 22 |21 [[20 |20
A 1% 150 | 124 [ 105 | 91 | 70 V' Spn] 49 ), 45 | 36 | 31 | 26 [ 23 | 21 | 20 | 20
2 1% 151 [ 129 [ 129 [ 110 | 80 | 4k 534 46 | 38 2 [ 27 2321 |22
1 2 85 | 85 | 85 [ 85 | 85 | 85/ |80 [ 66 | 61 | 57 [ 52 | 49 [ 46 | 43
1% 2 220 [ 205 [ 190 | 176 | 155 | 138 [ ¥ 120 [ 104 | 85 | 70 | 61 | 57 | 54 [ 51
2 2 370 | 327 | 202 | 265 [ 217 | 185 | 164FA47 | 124 | 96 | 70 | 61 | 57 | 54 | 51
2 2% 445 | 418 [ 390 | 370 [ 330 [ 300 | 280 | 263 | 240 | 220 [ 198 | 175 | 158 | 143 | 133
PRESSURE RANGE - 46 to 60 psi N
7 142 7 7 6 5 4 3 2 2 [N 1 1 0 0 0 0
Vi

% Y 20 [ 20 [ 19 [ 17 [ 14 | 11 9 8 674 5 4 4 3 3 3
% | 39 [ 39 |36 | 33 [ 28 [ 23 [ 21 | 19 [ 17 1412109 8 8
1 | 39 [ 39 [ 39 [ 36 [ 30 [ 25 [ 2320 | 1815 ]12]10]09 8 8
% 1V 390 |39 | 39 [ 39 | 39 |39 | 34 [ 32 [ 27 [ 25 [ 2 | 19 [ 19|17 |16
1 1V 78 | 78 | 76 | 67 | 52 | 44 [ 39 [ 3 [ 30 [ 27 [ 24|20 19 17 ] 16
1% 1% 78 | 18| 78] 78 | 66 2 | 4 [ 39 [ 329242019 17]16
1 1V 85 | 85 | 85 | 85 | 85 [ 85 [ 80 | 67 | 55 [ 49 [ 41 | 37 [ 34 | 32 ] 30
1% 1V ISt |15t [ 15t [ 151 [ 128 [ 105 ] 90 | 78 | 62 | 52 [ 42 | 38 | 35 | 32 | 30
2 1V 150 [ 151 [ 15t [ 151 [ 150 [ 117 | 98 | 84 | 67 | 55 [ 42 | 38 [ 35 | 32 [ 30
1 2 85 | 85 | 85 | 85 | 85 | 85 | 85 | 8 | 8 [ 85 [ 85 | 85 [ 8 | 83 | 80
A 2 370 [ 370 | 340 | 318 | 272 [ 240 [ 220 [ 198 | 170 [ 150 | 135 | 123 [ 110 | 102 | 94
2 2 370 | 370 | 370 | 370 | 368 | 318 | 280 | 250 | 205 [ 165 | 142 | 123 | 110 | 102 | 94 34
2 2% 654 | 640 | 610 | 580 | 535 [ 500 | 470 | 440 | 400 | 365 | 335 | 315 | 285 | 267 | 250




Water Sizing Example 2

______

Given:

Developed Length = 95 ft.

Pressure at meter = 50 psi minimum
= 78 psi maximum

Elevation of highest

outlet above meter = 30 fi.

Water closets are 1.6 GPF gravity tank

)
Most remote

Uut]et Ba‘htub
1/2" valve

= Cold Water
----------------- = Hot Water

%”
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TABLE 702.1

DRAINAGE FIXTURE UNIT VALUES (DFU)

Sanitary Sizing Example Table 702.1

Commercial with food waste* 1'% o 3.0 3.0
MINIMUM SIZE TRAP I8} —T Dot Terv
PLUMBING APPLIANCES, APPURTENANCES, OR FIXTURES AND TRAP ARMS PFIIVA‘I'EO PUBLIC ASSEMBLY7 ommercial pot or scuiter) 2 — 4.0 4.0
(inches) Special Purpose” 144 2.0 3.0 3.0
Bathtub or Combination Bath/Shower 1% 2.0 (&) ”2.0 - Special Purpose 2 3.0 4.0 4.0
Bidet 1V 1.0 /O_ — Special Purpose 3 —_— 6.0 6.0
2 - =7
Bidet 17 70 7S — Kitchen, domestic i o
C;Ufht?‘; Washer domestic sandomes 3 30 3 l{\ ,Q 0 (with or without food waste grinder, dishwasher, or both) 1 20 20
— il — Pp . ik W V2 ./3 Laundry® (with or without discharge from a clothes washer) 1% 2.0 2.0 2.0
Dental Unit, cuspidor 1%4 —— 1.0 & O ~ :
- _ _ . A Service or Mop Basin 2 — 3.0 3.0
Dishwasher, domestic, with independent drain- 114 2.0 2.0 W’Q ~ :

. _ _ - > o Service or Mop Basin 3 s 3.0 3.0
Drmkmrg FU-Lll'H&_jln or Water Ct]-_uler 1% 0.5 0.5 Q?,g«ﬂ /2{ Service, flushing rim 3 — 6.0 6.0
Food Waste Grinder, commercial 2 3.0 ), 'A-’ash. each set of faucets — - 20 20
Floor Drain, emergency 2 = 0.0 0.0/~ Wadll, integral trap 1.0 GPF? 2 20 2.0 50
Floor Drain (for additional sizes see Section 702.0) 2 2.0 2.0 2.0 7, l@nn%aegml trap greater than 1.0 GPF 2 2.0 2.0 6.0
Shower, single-head trap 2 2.0 2.0 2.0 ")'Uﬁnul,‘f(ﬁm;d trap’ 1V4 2.0 2.0 5.0
Multi-head, each additional 2 1.0 1.0 1.0 Closél, 1.6 GPF Gravity Tank 3 3.0 4.0 6.0
Lavatory, single 1% 1.0 1.0 1.0 Wa loset, 1.6 GPF Flushometer Tank 3 1.0 4.0 6.0
Lavatory, in sets of two or three 1t 2.0 2.0 2.0 Walcl’%g} 1.6 GPF Flushometer Valve 3 3.0 4.0 6.0
Washfountain 114 — 2.0 2.0 Water Cﬁﬂs)ﬁrealcr than 1.6 GPF Gravity Tank® 3 4.0 6.0 8.0
Washfountain 2 . 3.0 3.0 Water Clme&quﬂer than 1.6 GPF Flushometer Valve 3 4.0 6.0 8.0
Mobile Home, trap 3 12.0 — - For S units: 1 inch = @m
Receptor, indirect waste™ 144 See footnote™ Notes: ) ) ) : ) ) o
Rea direct waste™® Seo T s ! Indirect waste receptor be sized based on the total drainage capacity of the fixtures that drain therein to, in accordance with Table 702.2(2).

eceptor, %n !re(,t “’dblel 2 see lootmole : * Provide a 2 inch (50 mm) ‘mipémum drain.
Receptor, indirect waste 3 See footnote * For refrigerators, coffee urns, water stations, and similar low demands.
Sinks - - - - + For commercial sinks, dishwashers, and similar moderate or heavy demands.
Bar 174 10 _ —  Buildings having a clothes-washing area with clothes washers in a battery of three or more clothes washers shall be rated at 6 fixture units each for purposes
— 1 - 5 of sizing common horizontal and vertical drainage piping.
B‘l_r__ LV - 2.0 2.0 5 Trap sizes shall not be increased to the point where the fixture discharge is capable of being inadequate to maintain their self-scouring properties.
Clinical 3 - 6.0 6.0 7 Assembly [See Minnesota Rules, chapter 1303, Infernational Building Code].

11/12/2025
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Floor Drains

* For the purpose of dram@ge system sizing, emergency floor drains are
limited to floor drains that’&ig not serve as indirect waste receptors and
are also located 1n restrooms ag,ﬁ@)er emergency shower/eyewash

. . P,
equipment, or in laundry rooms’;o,) (2

7 O
/§)
* Emergency floor drains, tell-tale floc%,.d/rams and floor drains not
used as a receptor do not need to be |Fi’q>|V|duaIIy vented. However,
these floor drains must be installed W|th|r125 feet of a vented branch

or main.
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Sanitary Sizing Example

TR
f"\\
e ——
\
¥
R
g =
\b’\ =
({0

T~ A

o ] R

L e ol | { | O‘/F“ﬁ 7 MINIMUM SIZE TRAP

l] N Al e | 1A ‘,(S PLUMBING APPLIANCES, APPURTENANCES, OR FIXTURES AND TRAP ARM® PRIVATE

Ip: { rz: 6 — I I '.‘n\l:aasher : :‘1‘,’;' | & /‘O {I"ChEE}

: IL I § Lav | : - I I :u I 90 ,O Bathtub or Combination Bath/Shower 14 2.0

av av av :

L Rl Lo I q9/. G/',E}idet 1Y 1.0

W gue ) P b e sl o " b % PBidet 1V 2.0

@niu%t. cuspidor 144

]j@l}iﬂ&Md{}nlﬁ.\iliC, with independent drain’ 114 2.0

g I ,EJ JQ' ;_L'EL'—) O/) Clt0ts Washer, domestic, standpipe’ 5 =
/Z}:}_’_) . — (9/, S,yvasher, domestic, standpipe ]
3

Dﬁﬁ%ﬂ}umain or Water Cooler 114 0.5

\o)

|
|
I
|
|
[
[
|
/ Kimnenlp‘l Floor Drain {mr@litiunal sizes see Section 702.0)

7 i Food “""&*\5‘3 Grinder, commercial 2 —
Floor Dmi?@@ergency . o
| ey . 20
we l;_d 2 Shower, single—h‘e’@k&p 2 2.0
J ) | Multi-head, each add#fonal 2 1.0
Lavatory, single 1V4 1.0
Lavatory, in sets of two or three 114 2.0
//'

11
Lo 22 13




Sanitary Sizing — Table703.2

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING
SIZE OF PIPE (inches) 14 1% 2 3 4 5 6 8 10 12
Maximum Units O
Drainage Piping' 0@
Vertical 1 2 /6 163 484 256 600 1380 3600 5600 8400
Horizontal 1 1 /‘/(\83 N 354 216° 4283 720° 2640° 4680° 8200°
Maximum Length b/ e
Drainage Piping OO C,)O
Vertical, (feet) 45 65 85 }/{ 2@‘2{ 300 390 510 750 - -~
Horizontal (unlimited) 0. 4
Vent Piping '(9/ 7
Horizontal and Vertical® /$> {/
Maximum Units 1 83 24 84 s 600 1380 3600 — —
Maximum Lengths, (feet) 45 60 120 212 390 510 750
For ST units: | inch =25 mm, | foot = 304.8 mm ‘OO

Notes: @

' Excluding trap arm. O/>

2 Except tor sinks, urinals, and dishwashers — exceeding 1 fixture unit. ¢
3 Except for six-unit traps or water closets.

4

Only four water closets or six-unit traps allowed on a vertical pipe or stack, and not to exceed three water closets or six-unit traps on a horizontal branch or
drain.

Based on %4 inch per foot (20.8 mm/m) slope. For ' of an inch per foot (10.4 mm/m) slope, multiply horizontal fixture units by a factor of 0.8.

The diameter of an individual vent shall be not less than 1'4inches (32 mm) nor less than one-half the diameter of the drain to which it is connected. Fixture
unit load values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(2). Not to exceed one-third of the total permitted length
of'a vent shall be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the maximum length lim-
itations specified in this table do not apply. This table is in accordance with the requirements of Section 901.3.

L
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g

Sanitary Sizing Example

S
\Q

Q})

SIZE OF PIPE (inches) 1 1'% 2 3 4
Maximum Units
Drainage Piping!
Vertical 1 22 163 484 256
Horizontal | | 83 354 216°
Maximum Length
| Drainage Piping
O Yertical, (feet) 45 65 85 212 300
\ @izontql (unlimited)
@"{gnt@)pmg
ontal and Vertical®
M imum Units | 83 24 84 256
45 60 120 212 300

Q)&n Lengths, (feet)

9
I | |
{r “r-x: kg i‘%:& /1
| |1.:" | O"“
Y L A
. ) Ty /
o O T
I I Lav | Lav T : ! I Iz LaO
l I X I I I | l G
N | |
/’ 3 :1"5" : ) 9 3" Iwg
7 o |
[ |
| La'v'| Kitchen
e [ o~ )
/) i )
|
1
11 | L, U
|
Hng #|
.. »/ YV v ) A V A—

For SI units: l@h =25 mm, | foot =304.8 mm

Notes: O/
' Excluding trap mﬁ

2 Except for sinks, urinals, and dishwashers — exceeding | fixture unit.

3 Except for six-unit traps or water closets.
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Vent Piping

e All drainage piping of eaclzr,bwldmg and each connection to a public sewer or
a private sewage disposal sy‘?sgem shall be vented by means of one or more

t <° 2
vent pipes. ,o

e Section 906.7 - Vent pipes shall be (ge’acs,t 2 inches in diameter through a roof
and the aggregate cross-sectional area’&a‘ﬁfhlch shall be not less than that of

the largest required building sewer, as de%);mmed from Table 703.2.
G

O
%
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Venting — Cross Sectional Area

How many 2-i(g{:h vent pipes to have at least the
equivalent areg®%fa 3-inch pipe?

&)
@+ +???
&

. 7O
Area of a urci%,g—% r2
7>
G/)O
°o
2
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Venting — Cross Sectional Area

2" = 3.142 square inches

Building Sewer
3" =7.07 square inches
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Venting — Cross Sectional Area

2" =3.142 square inches

) %®®

Building Sewer
4" = 12.57 square inches

3" =7.07 square inches 7.07 + 3. 1@>+ 3.142 = 13.35 square inches

@ @@
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Floor Plan

Loeker Ragm Rermodel

N ~ B o q N‘Q/‘ o A= Lhader clase)
D 0. G == Uvrinal
— - A, C ="\~ \au ooy
—t Oé/ Q D= Shinteesy head
P ) — Rt O& %O@/‘  EmYonad coap SNowe
D — %, O E = Trenzadrarm
— | /)(9/ ofo & = Hleoc dradie
. . ’%,é <,
4 - N C
O OO o o
7, Jon Dee Plumb in
G /J/ﬂnqwhere,ﬂw\l 5¢17Th.
G |
A a ~o A
0 “0|0 2ls
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DWYV Riser Diagram

ﬁtt |72y
({9 1\ - A F\nlate e o\as et
() = Ovinal
5, ! . C = "Tri-\avatarry
7 P ~ D=Shevee o ens
) , A ~ E = Naadicap Shawer
i ) ol A O P — ;Trar\gl(\ dv thﬁ
I ‘ SH S~ f G = Fleo e A i
™ = 0, K | |
124 ' \ / Q P
= ~ s 4 ,?) Or
| A > | ™~ : Q/‘ \I/ -
e } \ - l G@;’
.3\ S § 5 -~
A ™ G Ci\%(a O@
BN <" 9,
1 ALY l &&‘\f’/;,i e /} TJon Doe P[UJWQI}S
% l _ Arcquheve, MN 55112~
Ly

= AV
-, S5 Lé\f;\g\ri 3

ABS plastic pipe
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Table 702.1

TABLE 702.1
DRAINAGE FIXTURE UNIT VALUES (DFU) Clinical 3 — 6.0 6.0
MINIMUM SIZE TR’:‘P n g || Commercial with food waste™ 1% — 3.0 3.0
PLUMBING APPLIANCES, APPURTENANCES, OR FIXTURES AND TRAP ARM PRIVATE 0 PUBLIC ASSEMBLY Commercial pot or scullery 2 — 40 40
ST . (Inc{lfs) @ Special Pmposee3 1% 2.0 3.0 3.0
Bathtub or Combimation Bath/Shower 1A 2.0 /,Q.D — Special Purpose 2 30 10 10
- T, - 3. . :
B;det 114 1.0 % A /<s) — Special Purpose 3 — 6.0 6.0
Bidet . 14 2.0 \ A Kitchen, domestic® 1% 20 20 _
Clothes Washer, domestic, standpipe” 2 30 30 O; S 0. (with or without food waste grinder, dishwasher, or both) B ] ]
Dental Unit, cuspidor 1% _ 1.0 h \\ {V& Laundry” (with or without discharge from a clothes washer) 1% 2.0 2.0 2.0
2] N Y, 4 E . . _ -
Dishwasher, domestic, with independent drain” 1% 2.0 2.0 < /2.0 /(“jen e on ﬁﬂp g“?“ % :8 :g
— - - = Service or Mop Basin 3 — 3. 3.
Drinking Fountain or Water Cooler 1% 0.5 0.5 % Rt ice ﬂushil; - 3 — 6.0 6.0
Food Waste Grinder, commercial 2 — 30 3. A Wy 9&11 set of faucets _ _ 20 20
Floor Drain, emergency 2 — 0.0 00 7 U rinaﬂ,bﬁmal trap 1.0 GPF* - 20 20 50
Floor Drain (for additional sizes see Section 702.0) 2 2.0 2.0 2.0 Giual, integfal trap greater than 1.0 GPF 20 70 6.0
Shower, singlle-head trap 2 2.0 2.0 2.0 ﬁ{@ exposed trap” 1% 20 20 50
.Eh@;er 17111.1.1t1-111ead, each additional 1% 18 }g }8 Wml{®9£__ 1.6 GPF Gravity Tank® 6 3 30 10 6.0
avatory, ?lng ¢ 1"4 . : : Water C lOS/JAﬁ GPF Flushometer Tank 3 3.0 4.0 6.0
e O S _ i 2 21 Water (‘loset\T&PF Flushometer Valve® 3 3.0 4.0 6.0
Washfountain 1% — 2.0 2.0 ——— ———— 5 - — : '
- ‘ > Water Closet, greatér tDn 1.6 GPF Gravity Tank 3 40 6.0 8.0
Washfountain 2 — 3.0 3. . 5 -
Mobi ] 2 Water Closet, greater I@I;G GPF Flushometer Valve 3 4.0 6.0 8.0
obile Home, trap 3 12.0 — — e
— 13 > — 3 For STunits: 1 inch = 25 mm £~
Receptor, indirect waste LA See footnote Notes:
L 1.4 . p 1.4 ! Indirect waste receptors shall be sized based on the total drainage capacity of the fixtures that drain therein to, in accordance with Table 702.2(b).
Receptor, indirect Wﬂﬁtt‘l 2 See footnote - ? Provide a 2 inch (50 mm) minimum drain.
Receptor, indirect waste 3 See footnote * For refrigerators, coffee urns, water stations, and similar low demands.
Sink 4 For commercial sinks, dishwashers, and similar moderate or heavy demands.
Bm S IT ;) — — * Buildings having a clothes-washing area with clothes washers in a battery of three or more clothes washers shall be rated at 6 fixture units each for
ar /2 . — — purposes of sizing common horizontal and vertical drainage piping.
Bar® 1% — 20 20 5 Trap sizes shall not be increased to the point where the fixture discharge is capable of being inadequate to maintain their self-scouring properties.

" Assembly [Public Use (see Table 422.1)].
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DWYV Sizing
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DWYV Sizing

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING
SIZE OF PIPE (inches) 1/ 1% Z, 2% 3 4 5 6 8 10 12
Maximum Units ~§
. 1 Q
Drainage Piping ; ‘6 ; ‘
Vertical | 22 167 732 P 48* 256 600 1380 3600 5600 8400
Horizontal 1 1 g 5, [ 7ast 2167 428 7207 2640° | 4680° | 82007
Maximum Length '(/C‘ \/’OG
Drainage Piping @/ /2
Vertical, (feet) /% S — —
Horizontal (unlimited) 45 65 85 148 O/ O 9? 390 >10 750
Vent Piping ’ /P <J(
Horizontal and Vertical® G/‘ /
Maximum Units 1 g’ 24 48 84 600 1380 3600 — —
Maximum Lengths, (feet) 45(15) | 60(20) | 120(40) | 180(60) | 212(70) | 300( )_\ 390(130) | 510(170) | 750(250)
For ST units: 1 inch =25 mm, 1 foot =304.8 mm “Q
Notes: o
! Excluding trap arm. O/
: Except sinks, urinals, and dishwashers — exceeding 1 fixture unit. .}
*  Except six-unit traps or water closets.
* Only four water closets or six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch or drain.
* Based on Y4 inch per foot (20.8 mm/m) slope. For % of an inch per foot (10.4 mm/m) slope, multiply horizontal fixture units by a factor of 0.8.
6

The diameter of an individual vent shall be not less than 1% inches (32 mm) nor less than one-half the diameter of the drain to which it is connected. Fixture unit
load values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(b). Not to exceed one-third of the total permitted length of a vent shall
be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the maximum length limitations specified in this
table do not apply. This table is in accordance with the requirements of Section 901.2.
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DWYV Sizing

TABLE 703.2
MAXIMUM UNIT LOADING AND MAXIMUM LENGTH OF DRAINAGE AND VENT PIPING

SIZE OF PIPE (inches) 1% 1% 2 | 2% 3 4 5 6 8 10 12
Maximum Units %\

. 1 Q
Drainage Piping P )
Vertical 1 2? 16’ Qlﬁ 48" 256 600 1380 3600 5600 8400
Horizontal 1 1 g3 14(%, ! 216° 428 720° 2640° | 4680 | 8200’

_— '(,/ 7,
Ma}lmum .L.ength O@ ,OG/.
Drainage Piping o
Vertical, (feet) 45 65 85 148 e }0,300 390 510 750 - -
Horizontal (unlimited) % A )
Vent Pipin Ne <

: PIIS . .6 @/c </
Horizontal and Vertical (S)/‘
Maximum Units 1 g’ 24 48 84 256 600 1380 3600 — —
Maximum Lengths, (feet) 45(15) | 60(20) | 120(40) | 180(60) | 212(70) | 300(10 @ 390(130) | 510(170) | 750(250)
For ST units: 1 inch =25 mm, 1 foot = 304.8 mm O
Notes: O/

Excluding trap arm. &4

Except sinks, urinals, and dishwashers — exceeding 1 fixture unit.

Except six-unit traps or water closets.

Only four water closets or six-unit traps allowed on a vertical pipe or stack; and not to exceed three water closets or six-unit traps on a horizontal branch or drain.
Based on "4 inch per foot (20.8 mm/m) slope. For % of an inch per foot (10.4 mm/m) slope, multiply horizontal fixture units by a factor of 0.8.

The diameter of an individual vent shall be not less than 1" inches (32 mm) nor less than one-half the diameter of the drain to which it is connected. Fixture unit
load values for drainage and vent piping shall be computed from Table 702.1 and Table 702.2(b). Not to exceed one-third of the total permitted length of a vent shall
be permitted to be installed in a horizontal position. Where vents are increased one pipe size for their entire length, the maximum length limitations specitfied in this
table do not apply. This table is in accordance with the requirements of Section 901.2.

=3} i - ) () —
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DWYV Sizing
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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 unit$s.Since a 1-1/2 inch vent can only accommodate a maximum
of 8 fixture units, this portion of% system is undersized (see Minnesota Rules, Chapter
4714, Table 703.2). QA

% %

* Thereis a 1-1/2 inch vent through the rgﬁﬁ‘s%ng the shower drains. Vent pipes shall be at
least 2 inches in diameter through the roof” /dmust terminate not less than 12 inches above
the roof (see Minnesota Rules, Chapter 4714, gbc@n 906.7).

Q/é 7/

* Nine shower heads total 10 drainage fixture units@}}d are shown discharging through a 2-
inch pipe. Since a 2-inch horizontal drain can only adéommodate 8 fixture units at a slope of
1/4 inch per foot, this portion of the system is undersi (see Minnesota Rules, Chapter

4714, Table 703.2). Zz

* 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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DWYV Errors
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DWYV Errors

* For shower spaces nat provided with individual waste
outlets, the waste outl’ég\myst be located, and the floor
pitched, so that wastewaf’e;r d;;)m one bather does not pass
over areas occupied by othel"’@béflg\ers (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 o following fixtures: one water closet, two lavatories, one
bathtub or bath/shower, one shower, éojaidetjgnd emergency floor drain.

0/ Vo
* The length of the trap arm must not exceed tﬁ(@ Iionﬁés of Table 1002.2

* The water closet connection must be downstream’dﬁ;l@ifgure connections to the horizontal wet vent

A

: : Z, . . :
* Only one wet-vented fixture drain shall discharge upstreG@ of the dry-vented fixture drain connection
Q
)
* The dry vent must be sized based on the total fixture units di?éh&rging into the wet vent

2
* The wet vent must be sized based on the fixture unit discharge intd'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

PUBLIC UNISEX RESTROOM PRIVATE BATHROOM PRIVATE BATHROOM
&, —1B5
D P AL Q
0/ Vo
% %
| &//(‘3 : |
o\‘é@ DANCH
LAVATORY T =85O END OF
1 DFU <, WET VENT 2—INCH
( ) l (6 DRY VENT
— _ 7 2—INCH MINIMUM
START OF 2—INCH MINIMUM U/\START OFG/)O WET VENT T ( )
WET VENT T DRY VENT ~ WET VENT ¢ WET VENT @ LAVATORY CLEANOUT
(TYPICAL) (5 DFU) (TYPICAL) O (1 DFU)
| LAVATORY 2 APPROVED
| /— 1 DFU CLEANOUT L Y DOUBLE—
( ) (TYPICAL) FIXTURE
END OF FITTING
WATER WET VENT
CLOSET
(4 DFU)
“e——TUB/SHOWER \
WATER CLOSET DRAIN (2 DFU) WATER CLOSET
2—INCH MINIMUM (3 DFU) (3 DFU)

WET VENT 60
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Horizontal Wet Venting
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CONSTRUCTION CODES AND LICENSING

Thank You!
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Brad WiIIiamé‘@O
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