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Subchapter I — Scope

Comm 21.01 Scope. The provisions of this chapter shall
apply to the design and construction of all one— and 2—family
dwellings.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80.

Subchapter II — Design Criteria

Comm 21.02 Loads and materials. Every dwelling
shall be designed and constructed in accordance with the require-
ments of this section.

(1) DEsiGN 1.0AD.  Every dwelling shall be designed and
constructed to support the actual dead load, live loads and wind
Joads acting upon it without exceeding the allowable stresses of
the material. The construction of buildings and structures shall
result in a system that provides a complete load path capable of
transferring all loads from point of origin through the load-resist-
ing elements to the foundation.

(a) Dead loads. -Every dwelling shall be designed and
constructed to support the actual weight of all components and
materials. Earth—sheltered dwellings shall be designed and
constructed to support the actual weight of all soil loads.

(b) Live loads. 1. Floors and ceilings. Floors and ceilings shall
be designed and constructed to support the minimum live loads
listed in Table 21.02. The design load shall be applied uniformly
over the component area.

TABLE 21.02
Live Load
Component (pounds per sq. ft.)
FlOOrS v vt ieniiii i 40
Garage floors .....ovveviiiiiens 50
Exterior balconies, decks, porches . . 40
Ceilings (with storage) ........... 20
Ceilings (without storage) ........ 5

2. Snow loads. Roofs shall be designed and constructed to
support the minimum snow loads listed on the zone map. The
loads shall be assumed to act vertically over the roof area pro-
jected upon a horizontal plane.

(¢) Wind loads. 1. Dwellings shall be designed and
constructed to withstand a horizontal and uplift pressure of 20
pounds per square foot acting over the surface area.

2. Roof framing members spanning more than 6 feet mea-
sured from the outermost edge of the roof shall be permanently
fastened to the top plate of load bearing walls using engineered
clips, straps or hangers.

3. Roof framing members spanning 6 feet or less measured
from the outermost edge of the roof shall be permanently fastened
to the top plate of load bearing walls using toe-nailing, or engine-
ered clips, straps or hangers.

Note: For information on toe—nailing, see the fastener schedule table in the appen-
dix.
(d) Fasteners. All building components shall be fastened to
withstand the dead load, live load and wind load.
Note: See the Appendix for a schedule of fasteners that will be acceptable to the

department for compliance with this subsection. Other fastening methods may be
allowed if engineered under s. Comm 21.02 3).
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(2) METHODS OF DESIGN. All dwellings shall be designed by
the method of structural analysis or the method of accepted prac-
tice specified in each part of this code.

Note: See ch. NR 116, rules of the department of natural resources, for special
requirements relating to buildings located in flood plain zones. Information regarding
the elevation of the regional flood may be obtained from the local zoning official.

(3) STRUCTURAL ANALYSIS STANDARDS. Structural analysis

WISCONSIN ADMINISTRATIVE CODE 16

shall conform to the following nationally recognized standards.

(a) Wood. 1. Except as provided in subd. 1. a. and b., structural
lumber, glue—laminated timber, timber pilings and fastenings
shall be designed in accordance with the “National Design Speci-
fication for Wood Construction” and the “Design Values for Wood
Construction,” a supplement to the National Design Specification
for Wood Construction.

Figure 21.02
ZONE MAP FOR ROOF LOADS
000 D
S ,
ROOF LOADS
O Zone 1_| 40 PSF
. Zone 2 | 30 PS.F
IRON
vILAS o
WASHBURN | sawvgm
BuRKETT prCE FOREST | pLorence
ONEIDA
PoLK MARWETTE
BARROK ausk {
LIHCOLN
. LANGLADE
) { 4 g OCONTO ' w
crrpEval i '
7. GRoix DUNN A -l o '
’ MARATHON MENOMINEE ' 0
oLan SHAWANO ‘ '
idnd . OQOR
JM wood PORTAGE WAUPACA B ROWN,
QUTAGAMIE
'/
. ' .

=4

MONROE

DA WAUSHARA

14
A MANITOWQC

LA CROSSE -
SHEBOYGAN
3 ”
v [4 A W
X @ 2 AUXEE
RICLAND P
CAAWFORD »
' '
o OANE A SHING TON
< " JEFFERSON | WAUKESHA  [MILWAUKEE
GRANT OWA
L]
eneen nocx WALWORTH | RACHE }
LA FATETTE

.._.! KENOSHA

Register February 2007 No. 614




17 DEPARTMENT OF COMMERCE

a. Section 2.2.5.3. The cumulative effects of short—time
loads, such as snow, shall be considered in determining duration
of load. For snow load, no greater duration of load factor than 1.15
shall be used.

b. Section 4.1.7. The provisions of this section shall also
apply to reused lumber. Reused lumber shall be considered to
have a duration of load factor of 0.90.

2. Span tables for joists and rafters printed in the appendix or
approved by the department may be used in lieu of designing by
structural analysis.

(b) Structural steel. The design, fabrication and erection of
structural steel for buildings shall conform to Specification for
Structural Steel Buildings, Allowable Stress Design and Plastic
Design and the provisions of the accompanying commentary as
adopted under Table 20.24-3.

(¢) Concrete. Plain, reinforced or prestresséd concrete
construction shall conform to the following standards:

1. ACI Standard 318, “Building Code Requirements for Rein-
forced Concrete”. '

2. ACI Standard 318.1, “Building Code Requirements for
Structural Plain Concrete™.

(d) Masonry. The design and construction of masonry shall
conform to the provisions of the Concrete Masonry Handbook for
Architects, Engineers, Builders.

(e) Engineered structural components. Engineered structural
components shall be used in accordance with structural analysis
-or with load tables supplied by the manufacturer, provided those
load tables were developed using structural analysis or load test-
ing.

History: Cr. Register, November, 1979, No. 287, eff. 6—-1-80; r. and recr. (3) (a),
am. (3) (c) and Table 21.02, cr. (3) (c) 2., Register, February, 1985, No. 350, eff.
3-1-85; cr. (3) (a) 3., am. (3) (b), renum. (3) (&) to be (3) (d), and arm., Register,
November, 1995, No. 479, eff, 12—1-95; renum. and am. (1) {¢) to be ¢1) {c) 1., cr.
(1) (c) 2. and 3., am. (3) (d), Register, January, 1999, No. 517, eff. 2-1-99; 1. (3) (a)
3. and cr. (3) (e), Register, March, 2001, No. 543, eff. 4-1-01; correction in (3) (b)
made under s. 13.93 (2m) (b) 7., Stats., Register, March, 2001, No. 543; CR 02-077:
am. (1) (intro.) and (d) Register May 2003 No. 569, eff. 8—1-03; corrections in (3)
(b) and (d) made under s. 13.93 (2m) (b) 7., Stats., Register May 2003 No, 569.

Comm 21.03 Exits, doors and hallways. Exits, doors
and hallways shall be constructed as specified in this section.

(1) ExiTs FROM THE FIRST FLOOR. (a) Except as allowed under
par. (h), every dwelling unit shall be provided with at least 2 exit
doors accessible from the first floor.

(b) Atleast one of the exits shall discharge to grade. This exit
may include interior or exterior stairs.

(¢) An additional exit may discharge to an outside balcony that
complies with sub. (10).

(d) An additional exit may discharge into an attached garage
provided the garage has an exit door that discharges to grade. An
overhead garage door may not be used as an exit door.

(e) Except as allowed under pars. (f) and (h), the 2 required exit
doors shall be separated by at least the greater of the following dis-
tances:

1. One-third the length of the longest diagonal of the floor in
plan view, exclusive of an attached garage.

2. 20 feet.

Note: See appendix for examples of exit separation design.

(f) 1. First floor levels that do not meet the separation require-
ments under par. (¢), shall have at least one egress window com-
plying with sub. (6) on that floor level.

2. An egress window to comply with subd. 1. shall be sepa-
rated from at least one door on the first floor by one of the dis-
tances under par. {e).

3. If first floor levels that do not meet the separation require-
ments under par. (e) contain one or more sleeping rooms, each
sleeping room shall have at least one egress window complying
with sub. (6).

(g) 1. The exit separation distance required under par. (e) shall
be calculated or measured as a straight line from the midpoint of
one doorway to the midpoint of the other doorway.
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2. For exiting through an attached garage. the separation dis-
tance shall be measured using the door connecting the garage and
the dwelling. Distance within the garage shall be ignored.

(h) 1. Dwellings consisting of no more than a first floor with
a maximum floor area of 400 square feet and a loft area not
exceeding half of the first floor area, shall be provided with at least
one exit door leading directly to the exterior and at least one egress
window that complies with sub. (6).

2. a. Dwellings that meet the size restrictions under subd. 1.,
are not required fo meet the exit separation requirements under
par. (e) or (f). _

b. If a dwelling that meets the size restrictions under subd. 1.,
has more than one room on the first floor, the door and the egress
window shall be located in different rooms.

(2) ExiTS FROM THE SECOND FLOOR. (@) At least 2 exits shall
be provided from the second floor. One of the exits shall be a stair-
way or ramp and lead to the first floor or discharge to grade. The
second exit may be via a stairway or ramp which discharges to
grade or may discharge to a balcony which complies with sub.
(10).

(b) Except as provided in par. (¢), windows which comply with
sub. (6) may be provided in each second floor bedroom in lieu of
the second exit from the floor.

(c) Where the second floor is the lowest floor level in a dwell-
ing unit, as in an up—and-down duplex, windows may not be pro-
vided as the second exit from the floor.

(3) EXITS ABOVE THE SECOND FLOOR. At least 2 exits shall be
provided for each habitable floor above the second floor. The exits
shall be located such that in case any exit is blocked some other
exit will still be accessible to the second floor. The exits shall be
stairways or ramps that lead to the second floor or discharge to
grade.

(4) ExiTs FROM LOFTS. (a) At least one stairway exit shall be
provided, to the floor below, for a loft exceeding 400 square feet
in area. .

(b) Atleast one stairway or ladder exit shall be provided to the
floor below for a loft, 400 square feet or less, in area.

(5) EXITS FROM BASEMENTS AND GROUND FLOORS. (a) General.
Except as provided in par. (b), all basements and ground floors
shall be provided with at least one exit of the following types:

1. A door to the exterior of the dwelling.
2. A stairway or ramp that leads to the floor above.

(b) Basements and ground floors used for sleeping. 1. Base-
ments and ground floors used for sleeping shall be provided with
at least 2 exits.

2. The exits shall be located as far apart as practical.

3. The exits may not be accessed from the same ramp or stair-
way. .

4. In addition to the exit type required under par. (a), the sec-
ond exit from a basement or ground floor used for sleeping shall
be one of the following types:

a. A door to the exterior of the dwelling.

b. A stairway or ramp that leads to the floor above.

c. A stairway that leads to a garage provided the garage has
an exit door other than the overhead door.

d. An egress window that complies with sub. (6), located in
each bedroom.

(6) WINDOWS USED FOR EXITING. Windows which are installed
for exit purposes shall comply with the requirements of this sub-
section.

(a) The window shall be openable from the inside without the
use of tools or the removal of a sash. If equipped with a storm or
screen, it shall be openable from the inside.

(b) 1. The nominal size of the net clear window opening shall
be at least 20 inches by 24 inches irrespective of height or width.
Nominal dimensions shall be determined by rounding up fractions
of inches if they are !/,~inch or Freater or rounding down fractions
of inches if they are less than '/>—inch.
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2. No portion of the window, including stops, stools, meeting
rails and operator arms, shall infringe on the required opening.

(¢) The area and dimension requirements of par. (b) may be
infringed on by a storm window.

(d) 1. Forany window used for exiting, the lowest point of
clear opening shall be no more than 60 inches above the floor.

2. If the lowest point of clear opening is more than 46 inches
above the floor, a permanent platform or fixture shall be installed
such that a flat surface at least 20 inches wide and 9 inches deep
is located no more than 46 inches directly below the clear opening.

3. The topmost surface of the platform or fixture shall be no
more than 24 inches above the floor.

4. The topmost surface of the platform or fixture shall support
alive Joad of at least 200 pounds.

5. A Step used for the sole purpose of reaching the top of the
platform or fixture is exempt from the requirements of s. Comm
21.04.

(e) 1. An egress window with any point of clear opening below
adjacent grade shall be provided with an areaway in accordance
with this section.

2. The width of the areaway shall be at least equal to the width
of the window.

3. The areaway shall be a minimum of 36 inches measured
perpendicular from the outer surface of the below—grade wall.

4. If the bottom of the areaway is more than 46 inches below
adjacent grade or the top of the areaway enclosure, the areaway
shall be provided with a ladder or at least one additional step to aid
egress. Steps used to comply with this section are exempt from the
requirements of s. Comm 21.04.

5. Ladders or other steps used to comply with subd. 4. may
infringe on the required area of the areaway by a maximum of 6
inches.

6. The areaway shall be constructed such that water entering
the areaway does not enter the dwelling.

(7) DoOORs USED FOR EXITING. Doors used for exiting shall
comply with the following requirements:

(a) One of the exit doors from a dwelling unit shall be a swing—
type door at least 36 inches wide by 80 inches high.

(b) 1. Except as allowed under subd. 2., all other required exit
doors shall be at least 32 inches wide by 76 inches high.

2. Sliding patio doors used as a required exit shall have a clear
opening of at least 30 inches.

(¢) Where double doors are used as a required exit, each door
leaf shall be at least 30 inches wide and the doors may not have
an intermediate mullion. '

(d) All exit doors shall be openable from the interior without
the use of a key.

(8) INTERIOR CIRCULATION. All doors or openings to the fol-
lowing areas shall be at least 80 inches high and either provide a
minimum net clear opening width of 30 inches or be a 32—inch
door:

(a) Atleast 50% of the bedrooms. :

(b) All common use areas including kitchens, dining rooms,
living rooms, family rooms, basements and garages.

(c) Atleast one full bathroom, including doors or openings to
the sink, toilet and tub or shower.

(9) HarLLways. Hallways shall be at least 3 feet in width
except that door hardware, finish trim and heating registers may
infringe upon this dimension.

(10) BALCONIES. (a) Balconies shall be made of concrete,
metal or wood which is treated, protected or naturally decay-re-
sistive in accordance with s. Comm 21.10.

(b) Balconies shall be provided with guardrails in accordance
with s. Comm 21.04 (3).

{c) Balconies which are required for exit purposes shall also
comply with all of the following requirements:

1. The balcony guardrail shall terminate no more than 46
inches above the floor level of the balcony.

Register February 2007 No. 614
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2. The floor level of the balcony shall be no more than 15 feet
above the grade below.

3. The floor of the balcony shall have minimum dimensions
of 3 feet by 3 feet. The guardrail and its supports may infringe on
the dimensions of the required area.

(11) SpLIT LEVEL DWELLINGS. In determining the exit require-
ment in a split level dwelling, all levels that are to be considered
a single story shall be within 5 feet of each other,

(12) TwWO-FAMILY DWELLINGS. In a 2—family dwelling, each
dwelling unit shall be provided with exits in compliance with this
section.

History: Cr. Register, November, 1979, No. 287, eff. 6-1~80;T. and recr. Register,
February, 1985, No. 350, eff. 3-1~85; emerg. am. (1) (b), (2) and (5) (b} 2., eff.
5-7-85;r. (1) (b), renum. (1) (a) to be (1), am. (2), (7) and (8), r. and recr. (5) to (6),
cr. {6m) and (10) to (12), Register, January, 1989, No, 397, eff. 2—1-89; am. (3) and
(7), r. and recr. (10) and (11), Register, March, 1992, No. 435, eff. 4-1-92; am, 8),
r. and recr. (10) (a), Register, November, 1995, No. 479, eff. 12-1-95; am. (6m) (b}
1. and 2., 1. (6m) (b) 3., Register, January, 1999, No. 517, eff. 2-1-99; 1. and recr. (1),
(5), (7) and (8), am. (2) (b), r. (6), renum. (6m) to be (6) and r. and recr. (6) (d) and
(e) as renum., Register, March, 2001, No. 543, eff. 4-1-01; reprinted to correct print-
ing error in (6) (e) 2., Register September 2001 No. 549; CR 02-077; am. (1) (a), (5)
(a) (intro.) and (10) (b), r. and recr. (1) (e, cr. (1) (f) to (h), Register May 2003 No.
569, eff. 8—1-03; CR 03-097: am. (1) (h) 1., Register November 2004 No. 587, eff.
1-1-05.

Comm 21.04 Stairways and elevated areas.
(1) Scope. Every interior and exterior stairway, including tub
access steps but excluding nonrequired basement stairways which
lead directly to the building exterior and stairways leading to attics
or crawl spaces, shall conform to the requirements of this section.

(2) Deraws. (a) Width. 1. Except for spiral staircases under
subd. 2., stairways shall measure at least 36 inches in width. Hand-
rails and associated trim may project a maximum of 4.5 inches
into the required width at each side of the stairway.

2. Spiral staircases shall be at least 26 inches wide measured
from the outer edge of the supporting column to the inner edge of
the handrail. :

(b) Riser height. 1. a. Except for spiral staircases under subd.
2., risers may not exceed 8 inches in height measured vertically
from tread to tread.

b. At the top and bottom of a flight, measurement shall be
taken from the top of the nosing to the finished floor surface unless
the finished surface is carpeting, in which case measurement shall
be made to the hard surface below the carpeting,

2. Risers in spiral staircases may not exceed 9.5 inches in
height measured vertically from tread to tread.

(¢} Tread depth. 1. ‘Rectangular treads.” Rectangular treads
shall have minimum tread depth of 9 inches measured horizon-
tally from nosing to nosing.

2. ‘Spiral staircase treads.” Spiral staircase treads shall have
a minimum tread depth of 7 inches from nosing to nosing mea-
sured at a point 12 inches from the narrow end of the tread.

3. ‘Winder treads in series.” Two or more winder treads may
be placed immediately adjacent to each other anywhere in a stair-
way provided both of the following conditions are met:

a. The winder treads shall have a minimum tread depth of 7
inches measured at a point 12 inches from the narrow end of the
tread.

b. The depth of the immediately adjoining winder treads shall
be equal at a point 12 inches from the narrow end.

4. Individual winder treads. a. An individual winder tread
may be placed between rectangular treads or at the end of a flight
of rectangular treads provided the tread depth, measured at a point
12 inches from the narrow end, is equal to the tread depth of the
rectangular steps in the flight.

b. There may be more than one individual winder tread in a
stairway or in a flight of stairs.

(d) Headroom. 1. Stairways shall be provided with a mini-
mum headroom clearance of 76 inches measured vertically from
a line parallel to the nosing of the treads to the ceiling, soffit or any
overhead obstruction directly above that line.
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2. The headroom clearance shall be maintained over an inter-
mediate landing.

3. The headroom clearance shall be maintained over a landing
that is at the top or bottom of a stairway for a minimum distance
of 36 inches in the direction of travel of the stairway.

(e) Uniformity. 1. Within a stairway flight, tread depths and
riser heights may vary by a maximum of 3/, inch.

2. The allowed variation in uniformity under subd. 1. may not
be used to exceed the maximum riser height under par. (b) or to
decrease the minimum tread depth under par. (c).

(f) Open risers. Stairways with open risers shall be
constructed to prevent the through—passage of a sphere with a
diameter of 4 inches or larger between any 2 adjacent treads.

(3) HANDRAILS AND GUARDRAILS. (8) General. 1. Stair flights
with more than 3 risers shall be provided with at least one handrail
for the full length of the stair flight.

2. Handrails or guardrails shall be provided on all open sides
of stair flights consisting of more than 3 risers and on all open sides
of areas that are elevated more than 24 inches above the floor or
exterior grade.

3. a. Except as provided in subd. 3. b., handrails and guar-
drails shall be constructed to prevent the through—passage of a
sphere with a diameter of 4 inches or larger.

b. The triangular area formed by the tread, riser and bottom
rail shall have an opening size that prevents the through—passage
of a sphere with a diameter of 6 inches or larger.

4, Handrails and guardrails shall be designed and constructed
to withstand a 200 pound load applied in any direction.

5. Exterior handrails and guardrails shall be constructed of
metal, decay resistant or pressure—treated wood, or shall be pro-
tected from the weather.

(b) Handrails. 1. ‘Height.” Handrails shall be located at least
30 inches, but no more than 38 inches above the nosing of the
treads. Measurement shall be taken from the hard structural sur-
face beneath any finish material to the top of the rail. Variations
in uniformity are allowed only when a rail contacts a wall or newel
post or where a turnout or volute is provided at the bottom step.

2. ‘Clearance.” The clearance between a handrail and the wall
surface shall be at least 11/, inches.

3. ‘Winders.” a. Except as provided under subd. 3. b., the
required handrail on winder steps shail be placed on the side
where the treads are wider.

b. Where all winder steps in a flight have a tread depth of at
least 9 inches from nosing to nosing measured at a point 12 inches
from the narrow end of the tread, the required handrail may be
located on either side of the stairway.

4. ‘Projection.” Handrails and associated trim may project
into the required width of stairs and landings a maximum of 41/,
inches on each side.

5. ‘Size and configuration.” Handrails shall be symmetrical
about the vertical centerline to allow for equal wraparound of the
thumb and fingers.

a. Handrails with a round or truncated round cross sectional
gripping surface shall have a maximum whole diameter of 2
inches.

b. Handrails with a rectangular cross sectional gripping sur-
face shall have a maximum perimeter of 61/, inches with a maxi-
mum cross sectional dimension of 27/g inches.

c. Handrails with other cross sections shall have a maximum
cross sectional dimension of the grippinig surface of 27/g inches
with a maximum linear gripping surface measurement of 6 1/4
inches and a minimum linear gripping surface of 4 inches.

Note: See appendix for further information on handrail measurement.

6. ‘Continuity.” Handrails shall be continuous for the entire
length of the stairs except in any one of the following cases:

a. A handrail may be discontinuous at an intermediate land-
ing.
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b. A handrail may have newel posts.

¢. A handrail may terminate at an intermediate wall provided
the lower end of the upper rail is returned to the wall or provided
with a flared end, the horizontal offset between the 2 rails is no
more than 12 inches measured from the center of the rails, and
both the upper and lower rails can be reached from the same tread
without taking a step.

(c) Guardrails. 1. ‘Application.” All openings between
floors, and open sides of landings, platforms, balconies or porches
that are more than 24 inches above grade or a floor shall be pro-
tected with guardrails.

2. ‘Height.” Guardrails shall be located at least 36 inches
above the floor. Measurement shall be taken from the hard struc-
tural surface beneath any finish material to the top of the rail.

3. *‘Opening size.” Guardrails shall be constructed to prevent
the through—passage of a sphere with a diameter of 4 inches or
larger.

(4) LANDINGS. (2) Intermediate landings. 1. A level inter-
mediate landing shall be provided in any stairway with a height of
12 feet or more.

2. Intermediate landings that connect 2 or more straight
flights of stairs, or 2 flights of stairs at a right angle, shall be at least
as wide as the stairway and shall measure at least 36 inches in the
direction of travel.

3. Curved or irregular landing shall have a radius of at least
36 inches.

4. Curved or irregular landings shall have a minimum straight
line measurement of 26 inches between the nosing of the 2 con-
necting treads measured at a point 18 inches from the narrow end
of the landing measured along the nosing of the 2 treads.

(b) Landings at the top and base of stairs. A level landing shall
be provided at the top and base of every stairs. The landing shall
be at least as wide as the stairs and shall measure at least 3 feet in
the direction of travel.

(c) Doors at landings. 1. Except as provided in subd. 1. a. to
¢., level landings shall be provided on each side of any door
located at the top or base of a stairs, regardless of the direction of
swing. In the following exceptions, stairways to attached garages,
carports or porches are considered interior stairs:

a. A landing is not required between the door and the top of
interior stairs if the door does not swing over the stairs.

b. A landing is not required between the door and the top of
an interior stairs of 1 or 2 risers regardless of the direction of
swing.

c. A landing is not required between a sliding glass door and
the top of an exterior stairway of 3 or fewer risers.

2. The exterior landing, platform or sidewalk at an exterior
doorway shall be located a maximum of 8 inches below the inte-
rior floor elevation and shall have a length of at least 36 inches in
the direction of travel out of the dwelling.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register,
February, 1985, No. 350, eff. 3-1-85; am. (intro.), r. and recr. (1) (¢), renum. (3) (f)
to Comm 21.042, Register, January, 1989, No. 397, eff. 2-1-89; r. and recr. (intro.)
and (3) (c), am. (1) (a), (2) (a) and {c) 2. and (3) (a), cr. (2) (c) 6., March, 1992, No.
435, eff. 4-1-92; 1. and recr., Register, November, 1995, No. 479, eff. 12-1-95; am.
(1) (c) 1. and (d), renum. (2) (intro.) to (b) to be (2) (a) to (c) and am. (@), . (2) (b)
(intro.), Register, February, 1997, No. 494, eff. 3-1-97; reprinted to restore dropped
copy, Register, March, 1997, No. 495; r. (1), renum. (intro.) to be (1) and am., renum,
(2) and (3) to be (3) and (4), cr. (2) and . and recr. (4) (a), Register, March, 2001, No,
543, eff. 4-1-01; CR 02-077: am. (2) (b) 1., (e) 1. and (3) (a), cr. (2) (f) and (3) (¢}
3., r. and recr. (3) (b) 3., renum. (4) (¢) to be (4) (¢) 1. (intro.), a. to ¢. and 2. and am.
(4) (¢) 1. (intro.) and 2. Register May 2003, No. 569, eff. 8~1-03; CR 03-097: am.
(2) (). (3) (a) 3., and (¢) 3. Register Novernber 2004 No. 587, eff. 1-1-05.

Comm 21.042 Ladders. Ladders which are used as part
of a required exit shall conform to this section.

(1) DesIGN LoAD. Ladders shall be designed to withstand
loads of at least 200 pounds.

(2) TREAD OR RUNGS. (2) Minimum tread requirements shall
be specified in Table 21.042. Treads less than 9 inches in width
shall have open risers. All treads shall be uniform in dimension.
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TABLE 21.042

Pitch of Ladder

Angle to Horizontal Maximum rise Mipimum Tread
(degrees) (inches) (inches)
41.6 to 48.4 8 9
greater than 48.4 to 55.0 9 8
greater'than 55.0to 61.4 10 7
greater than 61.4 to 67.4 11 6
greater than 67.4 to 71.6 12 5
greater than 71.6 to 75.9 12 4
greater than 75.9 to 80.5 12 3
greater than 80.5 to 90 12 2

(b) Rungs may only be used for ladders with a pitch range of
75° to 90°, Rungs shall be at least 1 inch in diameter for metal lad-
ders and 1}/, inch for wood ladders. All rungs shall be uniform in
dimension.

(3) RisERs. Risers shall be uniform in height and shall con-
form with Table 21.042.

(4) WipTH. The width of the ladder shall be a minimum of 20
inches wide and a maximum of 30 inches wide.

(5) HANDRALLS. (a) Handrails shall be required for ladders
with pitches less than 65°.

(b) Handrails shall be located so the top of the handrail is at
least 30 inches, but not more than 38 inches, above the nosing of
the treads.

(c) Open handrails shall be provided with intermediate rails or
an ornamental pattern such that a sphere with a diameter of 6
inches or larger cannot pass through.

(d) The clearance between the handrail and the wall surface
shall be at least 11/ inches. i

(e) Handrails shall be designed and constructed to withstand
a 200 pound load applied in any direction.

(6) CLEARANCES. (a) The ladder shall have a minimum clear-
ance of at least 15 inches on either side of the center of the tread.

(b) The edge of the tread nearest to the wall behind the ladder
shall be separated from the wall by at least 7 inches.

(c) A passage way clearance of at least 30 inches parallel to the
slope of a 90° ladder shall be provided. A passage way clearance
of at least 36 inches parallel to the slope of a 75° ladder shall be
provided. Clearances for intermediate pitches shall vary between
these 2 limits in proportion to the slope.

(d) For ladders with less than a 75° pitch the vertical clearance
above any tread or rung to an overhead obstruction shall be at least
6 feet 4 inches measured from the leading edge of the tread or
rung.

Higstory: Renum. from Comm 21.04 (3) (f), cr. (intro.), Register, January, 1989,

No. 397, eff. 2-1~-89; am. (6) (b), Register, November, 1995, No. 479, eff. 12-1-95;
am. (5) (b) and (c), Register, January, 1999, No. 517, eff. 2-1-99.

Comm 21.045 Ramps. Every exterior or interior ramp
which leads to or from a required exit shall comply with the
requirements of this section.

(1) SrLope. Ramps shall not have a gradient greater than | in
8 or one foot of rise in 8 feet of run. Walkways with gradients less
than 1 in 20 or one foot of rise in 20 feet of run are not considered
to be ramps. :

(2) SURFACE AND WIDTH. Ramps shall have a slip resistant sur-
face and shall have a minimum width of 36 inches measured
between handrails.

(3) Hanprams. Handrails shall be provided on all open sides
of ramps. Every ramp that overcomes a change in elevation of
more than 8 inches shall be provided with at least one handrail.

(a) Ramps which have a gradient greater than 8.33% or 1:12
or one foot rise in 12 feet of run and which overcome a change in
elevation of more than 24 inches, shall be provided with handrails
on both sides.

(b) Handrails shall be located so the top of the handrail is at
least 30 inches, but not more than 38 inches above the ramp sur-
face.
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(c) Open-sided ramps shall have the area below the handrail
protected by intermediate rails or an ornamental pattern to prevent
the passage of a sphere with a diameter of 4 inches or larger.

(d) The clear space between the handrail and any adjoining
wall shall be at least 1!/5 inches.

(4) LanNDINGS. A level landing shall be provided at the top, at
the foot and at any change in direction of the ramp. The landing
shall be at least as wide as the ramp and shall measure at least 3
feet in the direction of travel.

History: Cr. Register, January, 1989, No. 397, eff. 2—1-89; am. (3) (intro.), Regis-
ter, March, 1992, No. 435, eff. 4-1-92; am. (3) (c), Register, November, 1995, No.
479, eff. 12-1-95; am. (3) (b), Register, January, 1999, No. 517, eff. 2-1-99; CR
03-097: am. (3) (c) Register November 2004 No. 587, eff. 1-1-05.

Comm 21.05 Light and ventilation. (1) NATURAL
LIGHT. All habitable rooms shall be provided with natural light by
means of glazed openings. The area of the glazed openings shall
be at least 8% of the net floor area, except under the following cir-
cumstances:

(a) Exception. Habitable rooms, other than bedrooms; located
in basements or ground floors do not require natural light.

(b) Exception. Natural light may be obtained from adjoining
areas through glazed openings, louvers or other approved meth-
ods. Door openings into adjoining areas may not be used to satisfy
this requirement.

(2) VENTILATION. (a) Natural ventilation. Natural ventilation
shall be provided to all habitable rooms by means of openable
doors, skylights or windows. The net area of the openable doors,
skylights or windows shall be at least 3.5% of the net floor area
of the room. Balanced mechanical ventilation may be provided in
lieu of openable exterior doors, skylights or windows provided the
system is capable of providing at least one air change per hour of
fresh outside air while the room is occupied. Infiltration may not
be considered as make—up air for balancing purposes.

(b) Exhaust ventilation. All exhaust ventilation shall terminate
outside the building. :

(3) ATTIC VENTILATION, Ventilation above the ceiling or attic
insulation shall be provided as specified in s. Comm 22.08 (1).

(4) CRAWL SPACE VENTILATION. (a) General. Unheated crawl
spaces shall be ventilated in accordance with s. Comm 22.08 (2).

(b) Vapor retarder. 1. Crawl spaces shall be provided with a
vapor retarder that has a transmission rate of 0.1 perm or less.

2. All decayable organic material, including topsoil, shall be
removed from crawl space floors prior to placing the vapor
retarder.

(5) SAFETY GLASS. Except as provided in par. (e), glazing shall
consist of safety glass meeting the requirements of ANSI Z 97.1
when installed in any of the following locations:

(a) In any sidelight adjacent to a door where the nearest point
is within 2 feet of the door.

(b) In a wall that comprises part of a tub or shower enclosure
where the glazing is within 5 feet vertically of the lowest drain
inlet and within 3 feet horizontally of the nearest part of the inner
rim of the tb.

(c) Within 4 feet vertically of a tread or landing in a stairway
and within one foot horizontally of the near edge of the tread or
landing,

(d) Within 4 feet vertically of the floor and 3 feet horizontally
of the nosing of the top or bottom tread of a stair.

(e) Safety glass is not required where the size of an individual
pane of glass is 8 inches or less in the least dimension.

Note: The U.S. Consumer Product Safety Commission requires safety glass for
glazing in internal and external doors, including storm doors and patio doors, as well
as for the tub or shower enclosures themselves. These federal rules, contained in 16
CFR, subchapter B, part 1201, apply in addition to any state rules or statutes.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. (1) and
(2), Register, February, 1985, No. 350, eff. 3-1-85; 1. and recr. (3) and (4), Register,
July, 1986, No. 367, eff. 1-1-87; am. (4), Register, January, 1989, No. 397, eff.
2-1-89;am. (2) (a), (4) and (5), Register, March, 1992, No. 435, eff. 4-1-92; am. (2)
(a), Register, November, 1995, No. 479, eff. 12—-1-95; am. (3), . and recr. (4) and (5),
Register, January, 1999, No. 517, eff. 2-1-99; CR 02-077: am. (1) (a) and (5) (b)
Register May 2003 No. 569, eff. 8-1-03.
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Comm 21.06 Ceiling height. All habitable rooms, kitch-
ens, hallways, bathrooms and corridors shall have a ceiling height
of at least 7 feet. Habitable rooms may have ceiling heights of less
than 7 feet provided at least 50% of the room’s floor area has a ceil-
ing height of at least 7 feet. Beams and girders or other projections
shall not project more than 8 inches below the required ceiling
height.

History: Cr. Register, November, 1979, No. 287, eff. 61 —80; r. and recr. Register,
February, 1985, No. 350, eff. 3-1-85.

Comm 21.07 Attic and crawl space access.
(1) Artic. Attics with 150 or more square feet of area and 30 or
more inches of clear height between the top of the ceiling framing
and the bottom of the rafter or top truss chord framing shall be pro-
vided with an access opening of at least 14 by 24 inches, accessi-
ble from inside the structure.

(2) CraAwL spaCES. Crawl spaces with 18 inches of clearance
or more between the crawl space floor and the underside of the
house floor joist framing shall be provided with an access opening
of at least 14 by 24 inches.

Note: Access to plumbing or electrical systems may be required under chs. Comm
82-87, Plumbing Code or ch. Comm 16, Electrical Code, Volume 2.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. Register,
March, 1992, No. 435, eff. 4—1-92; am. (1), Register, November, 1993, No. 479, eff.
12-1-95. :

Comm 21.08 Fire separation and dwelling unit sep-
aration. (1) FIRE SEPARATION. Dwelling units shall be separated
from garage spaces, accessory buildings and other dwelling units
in accordance with Table 21.08 and the following requirements:

TABLE 21.08
Distance
Between Fire Rated
Between Dwelling And: Objects Construction?: 3

3/4-hour wall3
1/3~hour door or window?

3/4-hour wall*
1/3~hour door or window*

Detached garage or accessory  Less than 5 feet

building on same property
Another dwelling on same Less than 5 feet

property

Detached garage, accessory 5 to 10 feet 3/4-hour wall3

building, or other dwelling on No requirement on open-
same property ' ings

Detached garage, accessory More than 10 No requirements

building, or other dwelling on  feet
same property

Property Lines Less than 3 feet  3/4~hour wall
1/3-hour door or window
Property Lines 3 feet or more No Requirements

1Distance shall be measured perpendicular from wall to wall or property line,
ignoring overhangs.

2 Fire rated construction shall protect the dwelling from an exterior fire source.

3 Fire rated construction may be in either facing wall.

4 Fire rated construction shall be in both facing watls.

5 The methods for garage separation in par. (a) 1. are examples of 4 hour wall
construction.

(a) Attached garages. 1. The walls and ceiling between an
attached garage and any portion of the dwelling, including attic or
soffit areas, shall be 3/3~hour fire—resistive construction or shall
be constructed as specified in any of the following:

a. One layer of 5/g—inch Type X gypsum drywall shall be used
on the garage side of the separation wall or ceiling.

b. One layer of Y2—inch gypsum drywall shall be used on each
side of the separation wall or ceiling.

¢. Two layers of ¥2~inch gypsum drywall shall be used on the
garage side of the separation wall or ceiling.

2. For all methods listed under subd. 1., drywall joints shall
comply with one of the following:

a. Joints shall be taped or sealed.

b. Joints shall be fitted so that the gap is no more than
1/,0—inch with joints backed by either solid wood or another layer

of drywall such that the joints are staggered.
Note: 1/20-inch is approximately the thickness of a U.S. dime.

Comm 21.08

3. Vertical separations between an attached garage and a
dwelling shall extend from the top of a concrete or masonry
foundation to the underside of the roof sheathing or fire—resistive
ceiling construction.

4. Adjoining garage units are not required to be separated
from each other.

(b) Srructural elements exposed in an attached garage.
Beams, columns and bearing walls which are exposed to the
garage and which provide support for habitable portions of the
dwelling shall be protected by one of the methods specified in par.
(a) 1. a. or c. or other ¥4 hour fire—resistive protection.

(¢) Doors. The door and frame assembly between the dwelling
unit and an attached garage shall be Iabeled by an independent
testing agency as having a minimum fire-resistive rating of 20
minutes. The test to determine the 20—minute rating is not required
to include the hose stream portion of the test.

Note: Acceptable tests for fire rating of door assemblies include ASTM E-152,
UL 10B, and NFPA 252.

(d) Other openings. 1. Access openings in fire separation
walls or ceilings shall maintain the required separation and shall
have any drywall edges protected from physical damage.

2. The cover or door of the access opening shall be perma-
nently installed with hardware that will maintain it in the closed
position when not in use.

(2) DWELLING UNIT SEPARATION. (a) General. In 2—family
dwellings, dwelling units shall be separated from each other, from
common use areas, from shared attics, and from exit access corri-
dors.

(b) Doors. Any door installed in the dwelling unit separation
shall have the door and frame assembly labeled by an independent
testing agency as having a minimum fire-resistive rating of 20
minutes. The test to determine the 20—minute rating is not required
to include the hose stream portion of the test. ’

(c) Walls. Walls in the dwelling unit separation shall be pro-
tected by not less than one layer of ¥2—inch gypsum wallboard or
equivalent on each side of the wall with joints in compliance with
sub. (1) (a) 2.

(d) Floors and ceilings. A fire protective membrane of one
layer of 5/8—inch Type X gypsum wallboard with joints in com-
pliance with sub. (1) (a) 2., shall be provided on the ceiling
beneath the floor construction that provides the separation.

(e) Attics and concealed roof spaces. 1. Attic areas, mansards,
overhangs and other concealed roof spaces shall be totally sepa-
rated above and in line with the tenant separation wall.

. Acceptable attic separation materials include:

. 2—inch nominal lumber.

. Two layers of one—inch nominal lumber.

. 1/p—inch nominal plywood or wood structural panel.
. 1jp—inch gypsum board.

e. Fiberglass or mineral wool batt insulation may be used in
an unsupported condition provided the least dimension of the
opening does not exceed 4 inches.

(8) PENETRATIONS. (a) Ducts. 1. Except as allowed under
subd. 2., all heating and ventilating ducts that penetrate a required
separation shall be protected with a listed fire damper with a rating
of at least 90 minutes.

2. The fire damper required under subd. 1. may be omitted in
any of the following cases:

a. There is a minimum of 6 feet of continuous steel ductwork
on at least one side of the penetration.

b. The duct has a maximum cross—sectional area of 20 square
inches.

(b) Electrical and plumbing components. Penetrations of a
required separation by electrical and plumbing components shall
be firmly packed with noncombustible material or shall be pro-
tected with a listed through—penetration firestop system with a rat-
ing of at least one hour.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register,
February, 1985, No. 350, eff. 3—1-85; cr. (Lm), am. (2), (5) (c) and Table, Register,
January, 1989, No. 397, eff. 2-1~89; am. (2), (4) and (5) (a) (intro.), renum. (5) (b)
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and (c) to be (5) (¢) and (d) and am, (5) (d). cr. (5) (b) and (e), (6), Register, March,
1992, No. 435, eff. 4-1-92; r. (3) (a), (5) (d), renum. (3) (b) and (c), (5) (e) to be (3)
(a) and (b), (5) (d), am. (5) (a) (intro.), (6), cr. (6) (c) to (), Register, November, 1995,
No. 479, eff. 12-1-95; r. and recr. (3) and (6) (b), am. (6) (¢c) and (d), r. (6) (e) and
cr. (7), Register, January, 1999, No. 517, eff. 2-1--99; r. (1) to (), renum. (5) to (7)
to be (1) to (3), and cr. (2) (e), Register, March, 2001, No. 543, eff. 4-1-01; correc-
tions in (2) (c) and (d) were made under s. 13.93 (2in) (b) 7., Stats,, Register, March,
2001, No. 543; CR 02-077: am. (1) (a) 1. and (2) (a) to (c) Register May 2003 No.
569, eff. 8-1-03.

Comm 21.085 Fireblocking. (1) FIREBLOCKING LOCA-
TIONS. Fireblocking shall be provided in all of the following loca-
tions:

(a) In concealed spaces of walls and partitions, including
furred spaces, at the ceiling and floor levels.

(b) At all interconnections between concealed vertical and
horizontal spaces including the attachment between a carport and
a dwelling. »

(c) In concealed spaces between stair stringers at the top and
bottom of the run and at any intervening floor level.

(d) At all openings around wires, cables, vents, pipes, ducts,
chimneys and fireplaces at ceiling and floor level.

(2) FIREBLOCKING MATERIALS. Fireblocking shall consist of
one of the following:

(a) 2-inch nominal lumber.

(b) Two layers of one—inch nominal lumber.

(c) One thickness of 3/4—inch nominal plywood or wood struc-
tural panel with any joints backed with the same material.

(d) One thickness of !/,—inch gypsum wallboard, face nailed
or face screwed to solid wood, with any joints backed with the
same material.

(e) Fiberglass or mineral wool batt insulation may be used if
both of the following conditions are met:

1. The least dimension of the opening may not exceed 4
inches.

2. The batt shall be installed to fill the entire thickness of the
opening or stud cavity.

(f) For wires, cables, pipes and vents only, non—shrinking
caulk, putty mortar, or similar material may be used provided no
dimension of the opening exceeds 1/, inch around the penetrating
object.

(g) For chimneys, fireplaces and metal vents, fireblocking
shall be metal, cement board or other noncombustible material.

History: Cr. Register, March, 2001, No. 543, eff. 4-1-01; CR 02-077: am. (1) (b)
Register May 2003 No. 569, eff. 8-1-03.

Comm 21.09 Smoke detectors. (1) A listed and
labeled multiple—station smoke alarm with battery backup shall
be installed in all of the following locations:

(a) An alarm shall be installed inside each sleeping room.

(b) On floor levels that contain one or more sleeping areas, an ‘

alarm shall be installed outside of the sleeping rooms, in the vicin-
ity of each sleeping area.

(c) On floor levels that do not contain a sleeping area, an alarm
shall be installed in a common area on each floor level.

Note: Section 50.035 (2), Stats., requires the installation of a complete low voli-
age, interconnected or radio—transmitting smoke detection system in all community—
based residential facilities including those having 8 or fewer beds.

Note: Section 101.645 (3), Stats., requires the owner of a dwelling to install a func-
tional smoke detector in the basement of the dwelling and on each floor level except
the attic or storage area of each dwelling unit. The occupant of such a dwelling unit
shall maintain any smoke detector in that unit, except that if any occupant who is not
the owner. or any state, county, city, village or town officer, agent or employee
charged under statute or municipal ordinance with powers or duties involving inspec-
tion of real or personal property, gives written notice to the owner that the smoke
detector is not functional the owner shall provide, within 5 days after receipt of that
notice, any maintenance necessary to make that smoke detector functional.

Note: Section 101.745 (4), Stats., requires the manufacturer of a manufactured
building to install a functional smoke detector in the basement of the dwelling and
on each floor level except the attic or storage area of each dwelling unit.

(2) Smoke detectors required by this section shall be continu-
ously powered by the house electrical service, and shall be inter-
connected so that activation of one detector will cause activation
of all detectors.
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(3) For family living units with one or more communicating
split levels or open adjacent levels with less than one full story
separation between levels, one smoke detector on the upper level
shall suffice for an adjacent lower level. including basements.
Where there is an intervening door between one level and the adja-
cent lower level, smoke detectors shall be installed on each level.

(4) Smoke alarms and detectors shall be maintained in accor-
dance with the manufacturer’s specifications.

(5) For envelope dwellings, at least 3 smoke alarms shall be
placed in the air passageways. The alarms shall be placed as far
apart as possible.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register,
February. 1985, No. 350, eff. 3-1-85; r. and recr. Register, April, 1990, No. 412, eff.
5-1-90;renum. to be (1), cr. (2) and (3), Register, March, 1992, No. 435, eff. 4-1-92;
renum. (2) and (3) to be (3) and (4), cr. (2), Register, November, 1995, No. 479, eff.
12-1-95;r. and recr. (1), r. (2), renum. (3) and (4) to be (2) and (3), and cr. (4) and
(5), Register, March, 2001, No. 543, eff. 4-1-01.

Comm 21.10 Protection against decay and ter-
mites. (1) Wood used in any of the locations specified under this
section shall meet both of the following requirements:

(a) The wood shall be pressure treated with preservative or
shall be a naturally durable and decay—resistant species or shall be
engineered to be decay resistant.

(b) The wood shall be pressure treated with preservative or
shall be naturally termite—resistant unless additional steps are
taken to make the wood termite—resistant.

(2) Wood used in the following locations shall be as required
under sub. (1);

(a) Embedded in earth.

(b) Floor joists that span directly over and within 18 inches of
earth.

(¢) Girders that span directly over and within 12 inches of
earth.

(d) Sills and rim joists that rest on concrete or masonry and are
within 8 inches above exterior grade.

(e) Siding within 6 inches of earth.

(f) Ends of wood structural members built into masonry or
concrete walls and having clearances of less than !/, inch on the
top. sides and ends.

(g) Bottom plates of load bearing walls on slab floors in base-
ments or garages.

(h) Bottom plates of garage walls that rest on concrete or
masonry and are within 8 inches of exterior grade.

(i) Columns in direct contact with concrete or masonry unless
supported by a structural pedestal or plinth block at least 3 inches
above the floor.

() Any structural part of an outdoor deck, including the deck-
ing.

(3) Wood girders that rest directly on exterior concrete or
masonry shall be protected by one of the following methods:

(a) The wood shall be pressure treated with preservative or
shall be a naturally durable and decay—resistant species.

(b) Material, such as pressure—treated plywood, flashing mate-
rial, steel shims, or water—resistant membrane material shall be
placed between the wood and the concrete or masonry.

(4) (a) All pressure-treated wood and plywood shall be iden-
tified by a quality mark or certificate of inspection of an approved
inspection agency which maintains continued supervision, testing
and inspection over the quality of the product.

(b) Pressure—treated wood used below grade in foundations
shall be labeled to show conformance with AWPA C-22 “Lumber
and Plywood for Permanent Wood Foundations ~ Preservative
Treatment by Pressure Processes” and labeled by an inspection
agency accredited by the American Lumber Standards Commit-
tee.

Note: Heartwood of redwood, cypress, black walnut, catalpa, chestnut, sage
orange, red mulberry, white oak, or cedar lumber are considered by the department
to be naturally decay—resistant. Heartwood of bald cypress, redwood, and eastern red
cedar are considered by the department to be naturally termite resistant.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr. Register,
February, 1985, No. 350, eff. 3-1-85; am. (1) (b) and (3), Register, January, 1989,
No. 397, eff. 2-1-89; r. and recr. (1) (intro.) and (b), am. (1) (), renum. (3) (intro.)
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to be (3) (a), cr. (3) (b). Register, March. 1992, No. 435, eff. 4-1-92; am. (1) (a), (b),
(3). cr. (1) {g). Register, November, 1995, No. 479, eff. 12-1-95; r. (1) and (2), renum.
(3) to be (4), and cr. (1) to (3), Register, March, 2001, No. 543, eff. 4-1-01; CR
02-077: am. (4) (a) Register May 2003 No. 369, eff. 8—-1-03.

Comm 21.11 Foam plastic. (1) (a) General. Foam plas-
tic insulation shall have a flame—spread rating of 75 or less and a
smoke—developed rating of 450 or less when tested in accordance
with ASTM E-84.

(b) Thermal barrier. Except as provided in par. (c), foam plas-
tic insulation shall be separated from the interior of the dwelling
by one of the following thermal barriers:

1. 1/3—inch gypsum wallboard.

2. 1/5-inch nominal wood structural panel.

3. 3/4—inch sawn lumber with tongue—and—groove or lap
joints.

4. 1-inch of masonry or concrete.

5. A product or material shown by an independent laboratory
to limit the temperature rise on the unexposed surface to 250° F
for 15 minutes when tested in accordance with ASTM E—-119.

6. For doors only, sheet metal with a minimum thickness of
26 standard steel gauge or aluminum with a minimum thickness
of 0.032 inch.

Note: Number 26 standard steel gauge is approximately equal to 0.018—inch.

(c) Exemptions from thermal barrier requirement. The follow-

ing applications of foam plastic do not require a thermal barrier:
1. On overhead garage doors.

2. In the box sill of the basement or ground floor, above the
bottom of the floor joists.

(2) Insulation that does not meet the requirements of this sec-
tion may be approved by the department in accordance with s.
Comm 20.18. Approval will be based on tests that evaluate mate-
rials or products representative of actual énd-use applications.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) (b), Regis-
ter, January, 1989, No. 397, eff. 2-1-89; r. and recr. (1) (intro.), am. (1) (a), renum.
(1) (b) and (c) to be (1) (c) and (d) and am. (1) (c), cr. (1) (b), Register, March, 1992,
No. 435, eff. 4-1-92; am. (1) (d), (2), Register, November, 1995, No. 479, eff.
12-1-95;r. and recr. Register, March, 2001, No. 543, eff. 4-1-01.

Subchapter III — Excavations

Comm 21,12 Grade. The finished grade of the soil shall
slope away from the dwelling at a rate of at least !/,—inch per foot
for a minimum distance of 10 feet, or to the lot line, whichever is
fess.

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; CR 02-077: am.
Register May 2003 No. 569, eff. 8-1-03.

Comm 21,125 Erosion control and sediment con-
trol. (1) GENERAL. (a) Where land disturbing construction activ-
ity is to occur erosion and sediment control practices shall be
employed, as necessary, and maintained to prevent or reduce the
potential deposition of soil or sediment to all of the following:

1. The waters of the state.
2. Adjacent properties.
(b) Land disturbing construction activities, except those activ-

ities necessary to implement erosion or sediment control prac-

tices, may not begin until the sediment control practices are in
place for each area to be disturbed in accordance with the
approved plan.

(c¢) Erosion and sediment control practices shall be maintained
until the disturbed areas are stabilized. A disturbed area shall be
considered stabilized by vegetation when a perennial cover has
been established with a density of at least 70%.

(d) Erosion and sediment control practices shall either be
approved by the department or listed by the department of natural
resources in accordance with the process under s. NR 151.32 (2).

Note: Listed practices can be found through the Safety and Buildings Division
website at www.commerce.state. wi.us/SB or by contacting the Safety and Buildings
Division at (608} 266-3151.

(2) MANDATED PRACTICES. Specific practices at each site
where land disturbing construction activity is to occur shall be uti-
lized to prevent or reduce all of the following:
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(a) The deposition of soil from being tracked onto streets by
vehicles. .

(b) The discharge of sediment from disturbed areas into on—
site storm water inlets.

{c) The discharge of sediment from disturbed areas into abut-
ting waters of the state.

(d) The discharge of sediment from drainage ways that flow
off the site.

(e) The discharge of sediment by dewatering activities.

(f) The discharge of sediment eroding from soil stockpiles
existing for more than 7 days.

(3) ConTrOL STANDARDS. Including the practices under sub.
(2), additional erosion and sediment control practices shall be
employed, as necessary, to accomplish one of the following:

(a) A potential annual cumulative soil loss rate of not more
than one of the following:

1. Five tons per acre per year where sand, loamy sand, sandy
loam, loam, sandy clay loam, clay loam, sandy clay, silty clay or
clay textures are exposed.

2. Seven and a half tons per acre per |year] where silt, silty
clay loam or silt ioam textures are exposed.

(b) A reduction of at least 80% of the potential sediment load
in storm water runoff from the site on an average annual basis as
compared with no sediment or erosion controls for the site when
the land disturbing construction activity involves one or more
acres.

(¢) A reduction of at least 40% of the potential sediment load
in storm water runoff from the site on an average annual basis as
compared with no sediment or erosion controls for the site where
less than one acre of land disturbing construction activity is to
occur.

Note: See appendix for further explanatory material regarding compliance sdlu-
tions for 80 and 40% reductions. '

(4) SoiLLOoss ANALYSIS. Potential soil loss shall be determined
using an engineer analytical modeling acceptable to the depart-
ment.

Note: Note: The Revised Universal Soil Loss Equation 1T is an example of an
acceptable model to determine soil loss.

(5) MONITORING. (a) The owner or owner’s agent shall check
the erosion and sediment control practices for maintenance needs
at all the following intervals until the site is stabilized:

1. Atleast weekly.

- 2. Within 24 hours after a rainfall event of 0.5 inches or
greater. A rainfall event shall be considered to be the total amount
of rainfall recorded in any continuous 24 hour period.

3. At all intervals cited on the erosion and sediment control
plan.

(b) The owner or owner’s agent shall maintain a monitoring
record when the land disturbing construction activity involves one
of more acres.

(c) The monitoring record shall contain at least the following
information:

1. The condition of the erosion and sediment control practices
at the intervals specified under par. (a).

2. A description of the maintenance conducted to repair or
replace erosion and sediment control practices.

(6) MAINTENANCE. (2) 1. Exceptas provided in subd. 3., off-
site sediment deposition resulting from the failure of an erosion
or sediment control practice shall be cleaned up by the end of the
next day.

Note: Contact the Department of Natural Resources before attempting to clean up
any sediment deposited or discharged into the waters of the state.

2. Except as provided in subd. 3., off-site soil deposition,
resulting from construction activity, that creates a nuisance shall
be cleaned up by the end of the work day.

3, A municipality may enact more stringent requirements
regarding cleanup of soil or sediment deposition onto public
ways.

(b) 1. Except as required in subd. 2., the owner or owner’s
agent shall complete repair or replacement of erosion and sedi-
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ment control practices as necessary within 48 hours of an interval
specified under sub. (5).

2. When the failure of erosion or sediment control practices
results in an immediate threat of sediment entering public sewers
or the waters of the state, procedures shall be implemented imme-
diately to repair or replace the practices.

History: Cr. Register, September, 1992, No. 441, eff. 12—1-92; am. (1) (b), Regis-
ter, November, 1995, No. 479, eff. 12—1-95; am. (1) (a), renum. (1) (b) to (e) to be
(1) () to (f) and am. (c), cr. (1) (b), Register, February, 1997, No. 494, eff. 3-1-97,
CR 02-077: cr. (4) Register May 2003 No. 569, eff. 8—1-03; CR 05-113: r. and recr.
Register December 2006 No. 612, eff. 4-1-07.

Comm 21.126 Storm water management. Storm
water management practices shall be employed in accordance
with s. NR 151.12 and maintained when the land disturbing
construction activity involves one or more acres.

Note: See appendix for further explanatory material.
History: CR 05-113: cr. Register December 2006 No. 612, eff. 4-1-07.

Comm 21.13 Excavations adjacent to adjoining
property. (1) NoTICE. Any person making or causing an
excavation which may affect the lateral soil support of adjoining
property or buildings shall provide at least 30 days written notice
to all owners of adjoining buildings of the intention to excavate.
The notice shall state that adjoining buildings may require perma-
nent protection.

(a) Exception. The 30-day time limit for written notification
may be waived if such waiver is signed by the owner(s) of the
adjoining properties.

(2) RESPONSIBILITY FOR UNDERPINNING AND FOUNDATION

EXTENSIONS. (a) Excavations less than 12 feet in depth. 1f the
excavation is made to a depth of 12 feet or less below grade, the
person making or causing the excavation shall not be responsible
for any necessary underpinning or extension of the foundations of
any adjoining buildings.

(b) Excavations greater than 12 feet in depth. If the excavation
is made to a depth in excess of 12 feet below grade, the owner(s)
of adjoining buildings shall be responsible for any necessary
underpinning or extension of the foundations of their buildings to
a depth of 12 feet below grade. The person making or causing the
excavation shall be responsible for any underpinning or extension
of foundations below the depth of 12 feet below grade.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80.

Comm 21.14 Excavations for footings and founda-
tions. (1) EXCAVATIONS BELOW FOOTINGS AND FOUNDATIONS. No
excavation shall be made below the footing and foundation unless
provisions are taken to prevent the collapse of the footing or
foundation.

(2) EXCAVATIONS FOR FOOTINGS. All footings shall be located
on undisturbed or compacted soil, free of organic material, unless
the footings are reinforced to bridge poor soil conditions.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80.

Subchapter IV — Footings

Comm 21.15 Footings. The dwelling shall be supported
on a structural system designed to transmit and safely distribute
the loads to the soil. The loads for determining the footing size
shall include the weight of the live load, roof, walls, floors, pier
or column, plus the weight of the structural system and the soil
over the footing. Footings shall be sized to not exceed the allow-
able material stresses. The bearing area shall be at least equal to
the area required to transfer the loads to the supporting soil with-
out exceeding the bearing values of the soil.

(1) Size aND TYPE. Unless designed by structural analysis,
unreinforced concrete footings shall comply with the following
requirements: ’

(a) Continuous footings. The minimum width of the footing
on each side of the foundation wall shall measure at least 4 inches
wider than the wall. The footing depth shall be at least 8 inches
nominal. Footing placed in unstable soil shall be formed. Lintels
may be used in place of continuous footings when there is a
change in footing elevation.

Note: Unstable soil includes soils which are unable to support themselves.
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(b) Column or pier footing. The minimum width and length
of column or pier footings shall measure at least 2 feet by 2 feet.
The depth shall measure at least 12 inches nominal. The column
shall be so placed as to provide equal projections on each side of
the column.

(¢) Trench footings. Footings poured integrally with the wall
may be used when soil conditions permit. The minimum width
shall be at least 8 inches nominal.

(d) Chimney and fireplace footings. Footing for chimneys or
fireplaces shall extend at least 4 inches on each side of the chim-
ney or fireplace. The minimum depth shall measure at least 12
inches nominal.

(e) Floating slabs. Any dwelling supported on a floating slab
on grade shall be designed through structural analysis. Structures
supported on floating slabs may not be physically attached to
structures that are supported by footings that extend below the
frost line unless an isolation joint is used between the structures.

(f) Deck footings. Decks attached to dwellings and detached
decks which serve an exit shall be supported on a structural system
designed to transmit and safely distribute the loads to the soil.
Footings shall be sized to not exceed the allowable material
stresses. The bearing area shall be at least equal to the area
required to transfer the loads to the supporting soil without
exceeding the bearing values of the soil.

(2) SOIL-BEARING CAPACITY. No footing or foundation shall be
placed on soil with a bearing capacity of less than 2,000 pounds
per square foot unless the footing or foundation has been designed
through structural analysis. The soil-bearing values of common
soils may be determined through soil identification.

Note: The department will accept the soil-bearing values for the types of soil
listed in the following table:

Type of soil PSF,
1. Wet, soft clay; very loose silt; siltyclay . ..................... 2,000
2. Loose, fine sand; medium clay: loose sandy clay soils .......... 2,000
3. Stiff clay; firm inorganic silt ......... ... . i 3,000
4. Medium (firm) sand; loose sandy gravel; firm sandy clay soils;

harddryclay ... ... . 4,000
5. Dense sand and gravel; very compact mixture of clay, sand and

Bravel L. e 6,000
6. ROCK ... e 12,600

(a) Minimum soil—bearing values. If the soil located directly
under a footing or foundation overlies a layer of soil having a
smaller allowable bearing value, the smaller soil-bearing value
shall be used.

(b) Unprepared fill material, organic material. No footing or
foundation shall be placed upon unprepared fill material, organic
soil, alluvial soil or mud unless the load will be supported. When
requested, soil data shall be provided.

Note: The decomposition of organic material in landfill sites established for the
disposal of organic wastes may produce odorous, toxic and explosive concentrations
of gas which may seep into buildings through storm sewers and similar underground
utilities unless provisions are taken to release the gases to the atmosphere.

History: Cr. Register, November, 1979, No. 287, eff. 6—1-80; am. (1) (a), Regis-
ter, January, 1989, No. 397, eff. 2—-1-89; cr. (1) (f), Register, March, 1992, No. 435,
eff. 4-1-92; am. (1) (e), Register, November, 1995, No. 479, eff. 12-1-95; am. (1)
(e), Register, March, 2001, No. 543, eff. 4-1-01.

Comm 21.16 Frost penetration. (1) GENEraL. Foot-
ings and foundations, including those for ramps and stoops, shall
be placed below the frost penetration level, but in no case léss than
48 inches below grade measured adjacent to the footing or founda-
tion. Footings shall not be placed over frozen material.

(2) ExcepTions. (a) Floating slabs constructed on grade need
not be installed below the minimum frost penetration line pro-
vided measures have been taken to prevent frost forces from dam-
aging the structure.

(b) Grade beams need not be installed to the minimum frost
penetration line provided measures are taken to prevent frost
forces from damaging the structure. .

(c) Stoops or ramps need not be installed below the minimum
frost penetration level provided measures are taken to prevent
frost forces from damaging the structure.
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(d) Footings or foundations may bear directly on rock located
less than 48 inches below grade. Prior to placement, the rock shall
be cleaned of all earth. All clay in the crevices of the rock shall be
removed to the level of frost penetration or 1~/ times the width
of the rock crevice. Provisions shall be taken at grade to prevent
rain water from collecting along the foundation wall of the build-
ing.

(e) Portions of footings or foundations which are located
directly below window areaways which are required to be
installed in accordance with s. Comm 21.03 (6), are exempt from
the requirements of sub. (1).

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; am. (intro.), Regis-
ter, February, 1985, No. 350, eff. 3-1-85; renum. (intro.) and (1) to be (1) and (2) and
am. (2) (), cr. (2) (), Register, January, 1989, No. 397, eff. 2—1-89; am. (1), Register,
November, 1995, No. 479, eff. 12-1-95; correction in (2) (¢) made under s. 13.93
(2m) (b) 7., Stats., Register, March, 2001, No. 543.

Comm 21.17 Drain tiles. (1) DETERMINATION OF NEED.
(a) New construction. 1. Except as provided under sub. (2), a
complete drain tile or pipe system shall be installed around the
foundation of dwellings under construction where groundwater
occurs above the bottom of the footing.

2. For the purposes of this section, a complete drain tile or
pipe system includes the drain tile or pipe installed inside and out-
side the foundation at the footing level, bleeders connecting the
inside tile or pipe to the outside tile or pipe, the sump pit, the dis-
- charge piping, and a pump or means of discharging water to natu-

ral grade.

(b) Optional systems. 1. 1f a complete drain tile or pipe system
is not required by natural conditions under par. (a) or by a munici-
pality or registered UDC inspection agency, a partial drain tile or
pipe system may be installed.

2. For the purposes of this section, a partial drain tile or pipe
system may include any of the elements under par. (a) 2.

(2) OPTIONAL SYSTEMS. (a) New construction. 1. For new
dwelling construction, a municipality or registered UDC inspec-
tion agency may determine the soil types and natural or seasonal
groundwater levels for which a complete drain tile or pipe system
is required.

2. For new dwelling construction, a municipality may not
enact requirements for other than complete drain tile or pipe sys-
tems. :

(b) Alterations to an existing dwelling. For an alteration to an
existing dwelling covered by this code, a municipality may not
require a complete drain tile or pipe system.

(¢) Partial systems. Municipalities may allow partial drain tile
or pipe systems for new dwellings under construction or existing
dwellings.

(3) MATERIAL AND INSTALLATION REQUIREMENTS FOR
REQUIRED SYSTEMS. (a) General. Complete drain tile or pipe sys-
tems required by natural conditions under sub. (1) (a) or by a
municipality or registered UDC inspection agency shall comply
with the requirements of this subsection..

(b) Basement floor slabs. The basement slab shall be placed
on at least 4 inches of clean graded sand, gravel or crushed stone.

(¢) Manufactured drainage systems. Manufactured drainage
systems not meeting the requirements of this section shall be sub-
mitted to the department for review and approval prior to installa-
tion.

(d) Drain tile or pipe installation. Drain tile or pipe used for
foundation drainage shall comply with the following require-
ments:

1. Drain tile or pipe shall have an inside diameter of at least
3 inches.

2. Drain tile or pipe shall have open seams, joints or perfora-
tions to allow water to enter.

3. Where individual tiles are used, they shall be laid with 1/g
inch open joints. Joints between tiles shall be covered with a strip
of asphalt or tar impregnated felt.

4, 'The tile or pipe shall be placed upon at least 2 inches of
coarse aggregate and shall be covered on the top and the side fac-
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ing away from the dwelling with at least 12 inches of coarse aggre-
gate that meets all of the following criteria:

a. 100% of the aggregate shall pass a 1-inch sieve.

b. 90-100% of the aggregate shall pass a 3/4~inch sieve.

¢. 0-55% of the aggregate shall pass a 3/g—inch sieve.

d. 0-5% of the aggregate shall pass a #8 sieve.

Note: A #8 sieve has square openings of 2.36 mm or 0.09 inch.

Note: These specifications encompass aggregate sizes #6 and #67 per ASTM stan-
dard C 33. Of the two sizes, #6 is coarser.

5. Bleeder tiles or pipes shall be provided at no more than
8—foot intervals to connect the exterior drain tile or pipe to the
interior drain tile or pipe.

6. The drain tiles or pipe that lead from the footing tiles to the
sump pit shall be laid at a grade of at least 1/zinch per foot leading
to the sump pit. The remaining drain tiles or pipe shall be level or
graded downward to the line leading to the sump pit.

() Drain tile or pipe discharge. 1. Drain tiles or pipe shall be
connected to the sump pit.

2. The sump pit shall discharge to natural grade or be
equipped with a pump.

3. All other aspects of drain tile discharge shall be in accor-

~ dance with the uniform plumbing code, chs. Comm 82 to 87.

Note: The following is a reprint of a pertinent section of the plumbing code:

Comm 82.36 (8) SUMPS ANDPUMPS. (a) Sumps. 1. ‘General.” All storm building
subdrains shall discharge into a sump, the contents of which shall be automatically
lifted and discharged, dispersed or used in accordance with sub. (4).

2. “Construction and installation’. a. Except as provided in subd. 2. c. and d., an
interior sump shall have a rim extending at least one inch above the floor immediately
adjacent to the sump.

b. A sump shall have a removable cover of sufficient strength for anticipated loads.

c. Where a sump is installed in an exterior meter pit or elevator pit, the rim may
be level with the floor.

d. When a sump is provided with an airtight, solid cover.

3. ‘Location’. All sumps installed for the purpose of receiving clearwater, ground-
water or stormwater shall be separated from water wells by the applicable separation
distances contained in chs. NR 811 and 812, or as otherwise permitted by the depart-
ment of natural resources.

Note: See Appendix A-82.30 (11) (d) for material reprinted from s. NR 812.08.

4. ‘Size’. Except as recommended by the pump manufacturer, the size of each
sump shall be no smaller than 16 inches in diameter at the top, 14 inches in diameter
at the bottom, and 22 inches in depth.

(b) Pumps. 1. ‘Size.’ The pump shall be of a capacity appropriate for the antici-
pated use.

2. ‘Discharge piping.” a. Where a pump discharges into a storm drain system, a
check valve shall be instalied.

b. The minimum diameter discharge piping shall be based on the design flow rate
of the pump and a minimum velocity of one foot/second.

History: Cr. Register, November, 1979, No. 287, eff. 6-1~80; r. and recr. Register,
February, 1985, No. 350, eff. 3-1-85; r. and recr. (3) (2) 3. and (4), Register, May,
1988, No. 389, eff. 6-1-88; am. (2) (f), Register, January, 1989, No. 397, eff. 2-1-89;
r. and recr, (4) (c) 3., Register, August, 1991, No. 428, eff, 9-1-91; cr. (5), Register,
March, 1992. No. 435, eff. 4-1-92; r. and recr. Register, January, 1999, No. 517, eff.
2-1-99:am. (3) (d) 4., Register, March, 2001, No. 543, eff. 4-1-01; CR 03-097: am.
(1) (M 1., (2) (a) 1., and (3) () Register November 2004 No. 587, eff. 1-1-05.

Subchapter V — Foundations

Comm 21.18 Foundations. (1) GENERAL. (a) Design.
Foundation walls shall be designed and constructed to support the
vertical loads of the dwelling, lateral soil pressure, and other loads
without exceeding the allowable stresses of the materials of which
the foundations are constructed.

(b) Lateral support at base. Lateral support such as floor slabs
or framing shall be provided at the base of foundation walls.

(¢) Lateral support at top. Lateral support shall be provided
at the top of the foundation walls by one of the following:

2. Structural analysis. A system designed through structural
analysis.

3. Anchor bolts. a. Structural steel anchor bolts, at least 1/
inch in diameter, embedded at least 7 inches into the [concrete or]
grouted masonry with a maximum spacing of 72 inches and
located within 18 inches of wall corners.

b. A properly sized nut and washer shall be tightened on each
bolt to the plate or sill.

c. When vertical-reinforcing steel is provided in masonry
construction, as required under sub. (3), the location requirements
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under subd. 3. a. shall be modified as necessary so anchor bolts are
placed in the same core as the reinforcement without exceeding
the limits of subd. 3. a. )

4. Other mechanical fasteners. a. Mechanical fasteners used
in accordance with the manufacturer’s testing and listing.

b. When vertical-reinforcing steel is provided in masonry
construction, as required under sub. (3), the location requirements
under subd. 4. a. shall be modified as necessary so the fasteners
are placed in the same core as the reinforcement without exceed-
ing the limits of subd. 4. a.

(d) Floor framing. 1. Floor framing shall be fastened to the
sill plate by one of the following methods:

a. Mechanical fasteners used in accordance with the
manufacturer’s testing and listing.

b. In accordance with structural analysis.

c¢. Inaccordance with the fastener table printed in the appen-
dix to this code.

2. a. Where the floor framing is parallel to the foundation
wall, solid blocking or bridging shall be installed in at least the
first adjacent joist space at a spacing of no more than 32 inches on
center.

b. Solid blocking shall be of the same depth as the joist.

c¢. Fastening of the blocking or bridging shall be in accordance
with structural analysis or the fastener table printed in the appen-
dix to this code.

(e) Soil lateral load. Unless designed through structural analy-
sis, soil lateral loads shall be determined from Table 21.18-A.

TABLE 21.18-A

SOIL LATERAL LOAD
Design
Lateral
Soil
Load?
PSF per
Unified Soil Foot of
Description of Backfill Material® Classification Depth
Well graded, clean gravels; gravel-sand mixes GwW 30¢
Poorly graded clean gravels; gravel-sand mixes GP 30¢
Silty gravels, poorly graded gravel-sand mixes GM 40¢
Clayey gravels, poorly graded gravel-and-clay GC 45¢
mixes
Well-graded, clean sands; gravelly sand mixes SW 30¢
Poorly graded clean sands; sand~gravel mixes Sp 30¢
Silty sands, poorly graded sand-silt mixes SM | 45¢
Sand-silt clay mix with plastic fines SM-SC 45d
Clayey sands, poorly graded sand—clay mixes sC 604
Inorganic silts and clayey silts ML 45d
Mixture of inorganic silt and clay ML-CL 60d
Inorganic clays of low to medium plasticity CL 60d
Organic silts and silt clays, low plasticity OL b
Inorganic clayey silts, elastic silts MH 604
Inorganic clays of high plasticity CH b
Organic clays and silty clays OH b

aDesign lateral soil loads are given for moist conditions for the specified soils at
their optimum densities. Actual field conditions shall govern. Submerged or sat-
urated soil pressures shall include the weight of the buoyant soil plus the hydro-
static loads.

bUnsuitable as backfill material.

CFor relatively rigid walls, as when braced by floors, the design lateral soii load
shall be increased for sand and gravel type soils to 60 psf per foot of depth. Base-
ment walls extending not more than 8 feet below grade and supporting flexible
floor systems are not considered refatively rigid walls.

dFor relatively rigid walls, as when braced by floors, the design lateral Ioad shall be
increased for silt and clay type soils to 100 psf per foot of depth. Basement walls
extending not more than 8 feet below grade and supporting flexible floor systems
are not considered relatively rigid walls.

¢Soil classes are in accordance with the Unified Soil Classification System, ASTM
D2487, and design lateral loads are for moist soil conditions without hydrostatic
pressure.

(2) CONCRETE FOUNDATION WALLS. (a) Except as provided in
par. (b). unless designed through structural analysis, the minimum
thickness of concrete foundation walls shall be determined from
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Table 21.18-B, but in no case shall the thickness of the foundation
wall be less than the thickness of the wall it supports. -

(b) A 6~inch nominal wall thickness may be used provided the
fill on one side of the wall is within 12 inches vertically of the fill
on the other side of the wall.

TABLE 21.18-B
CONCRETE WALL THICKNESSES

Maximum Height of Unbal-

Nominal anced Fill! for Material of
Thickness Wall Being Supported
Type of Concrete (inches) (Wood frame — feet)
3000 psi 8 8
Unreinforced concrete 10 9
122 10
14 11.5

IUnbalanced fill is the difference in elevation between the outside grade and the
basement floor.

2The maximum height of unbalanced fill for a 12—inch thick plain concrete wall
may be increased to 12 feet provided the wall is constructed of concrete with a
minimum compressive value of 6,000 psi at 28 days.

(3) MASONRY FOUNDATION WALLS. (a) Dampproofing.
Masonry foundation walls shall be dampproofed by applying to
the exterior surface from footing to finished grade, a continuous
coating of one of the following:

1. Portland cement and sand coat mortar, at least 3/g inch
thick. .

2. Type M or S mortar, at least 3/g inch thick.

3. Structural surface bonding material, at least 1/4 inch thick.

4. Equivalent dampproofing material, applied in accordance
with the manufacturer’s instructions and acceptable to the depart-
ment.

(b) Structural requirements. Unless designed through struc-
tural anatysis, the masonry foundation walls shall be constructed
in accordance with ACI 530.1 and the following requirements;

1. The minimum thickness of unreinforced masonry founda-
tion walls shall be determined by Table 21.18-C, but in no case
shall the thickness be less than the thickness of the wall it supports.

TABLE 21.18-C

PLAIN MASONRY FOUNDATION WALLSd

Minimum nominal wall thickness (inches)
Soil classes and lateral soil load® (psf per foot
below exterior grade
Depth of SC, MH,
Maximum | unbalanced GM, GC, ML-CL and
Wall backfill GW, GP,SW | SM, SM-SC | inorganic CL
Height height and SP soils | and ML soils soils
(ft—in) (ft) 30 45 60
7-8 4 (or less) 8 8 8
5 8 10 10
6 10 12 10 (sotidh)
7 12 10 (solidb) 12 (solidP)
8-4 4 (or less) 8 8 8
5 8 10 12
6 10 12 12 (sotid®)
7 12 12 (solid®) Note ¢
8 10 (solid®) 12 (solid®) Note ¢
9-1 4 (or less) 8 8 8
: 5 8 10 12
6 12 12 12 (sotid)
7 12 (solid®) 12 (solidb) Note ¢
8 12 (solid®) Note ¢ Note ¢
9 Note ¢ Note ¢ Note ¢

aFor design lateral soils and descriptions of soil classes, see s. Comm 21.18 (1) (d).
Soil classes are in accordance with the Unified Soil Classification System and
design lateral soil loads are for moist soil conditions without hydrostatic pres-
sure.

b Solid grouted hollow units.

¢ An analysis in compliance with ACI 530 or reinforcement in accordance with
Table 21.18-D, 21.18~E or 21.18-F is required.

d Mortar shall be Type M or S and masonry shall be laid in running bond.

2. Reinforced masonry walls shall be reinforced in accor-
dance with the requirements of Tables 21.18-D, 21.18-E or
21.18-F Vertical reinforcement shall be provided on each side of
any opening and at intervals indicated in the appropriate table.
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TABLE 21.18-Dbsod

8,10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS
WHERE d > 5 in.®

Vertical reinforcement

Soil classes and lateral soil load? (psf per foot
below exterior grade)

Maxi-
mum GM, GC, SM, | SC, MH, ML~
Wall Height of GW, GP, SW SM-SC and CL and inor-
Height | unbalanced | and SP soils ML soils ganic CL soils
(ft—in) | baclfill (t) 30 45 60
7-8 4 (orless) #4at48" oc. | #4atd8” oc. | #4a148” oc.
5 #4at 48" o.c. | #4at48” oc. | #4at40” oc.
6 #4at48" o.c. | #5at48" oc. | #5at40” o.c.
7 #4a140" o.c. | #5at40” oc. | #6at48” o.c.
8-4 4 (or less) #4at 48" o.c. #4at48” o.c. | #4at48” oc.
5 ‘#4a148" o.c. | #4atd8” o.c. | #4atd0” oc.
6 #4at48" o.c. | #5at48” oc. | #5at40” oc.
7 #5at48” o.c. | #6at48" o.c. | #6at40” o.c.
8 #5at40" o.c. | #6at40" o.c. | #7at40” o.c.

9-1 4 (or less) #4at48” o.c. | #4at48” oc. | #4at48” oc.
5

#4atd8" o.c. | #4at48" oc. | #5at48" oc.
6 #4a148" o.c. | #5at48” oc. | #6at48” o.c.
7 #5a148" o.c. | #6at48" oc. | #7at48” o.c.
8 #5at40” o.c. | #7at48" oc. | #8at48” o.c.
9 #6at40" o.c. | #8at48” o.c. | #8at32" o.c.

2For design lateral soil loads, see s. Comm 21.18 (1) (d). Soil classes are in accor-
dance with the Unified Soil Classification System and design lateral soil loads
are for moist soil conditions without hydrostatic pressure.

b Provisions for this table are based on construction requirements specified in s.
Comm 21.18 (3) (b).

¢ For alternative reinforcement, see s. Comm 21.18 (3) (b}.
_ 9 Mortar shall be Type M or S and masonry shall be laid in running bond.

¢ The specified location of the reinforcement shall equal or exceed the effective
depth distance, d, measured from the face of the soil side of the wall to the center
of vertical reinforcement.

TABLE 21.18-Ebscd
10 OR 12 IN. REINFORCED MASONRY FOUNDATION WALLS

WHERE d > 6.75 in.¢
Vertical reinforcement
Sail classes and lateral soil load? (psf per foot
below exterior grade)
Maxi-
mum GM, GC,SM, | SC, MH, ML-
Wall Height of GW, GP, SW SM-SC and CL and inor-
Height | uvnbalanced | and SP soils ML soils ganic CL soils
(ft—n) | backfill (f) 30 45 60
7-8 4 (or less) #4at56" o.c. | #4at56” oc. | #4at56” o.c.
5 #4at56” o.c. | #4at56" o.c. | #4at56” o.c.
6 #4at 56" o.c. | #4atd8” o.c. | #4ard0” oc.
7 #4at56” o.c. | #5at56” o.c. | #5at40” o.c.
84 4 (or less) #4 at 56" o.c. #4at 56" o.c. #4 ai 56" o.c.
5 #4at56" o.c. | #4at56" oc. | #4ar48” oc.
6 #4at56" o.c. | #4at48” oc. | #5a156" o.c.
7 #dar48” oc. | #4at32" oc. | #6at56” o.c.
8 #5at56" o.c. | #5at40” 0c. | #7at 56" o.c.
9-1 4 (or less) #4at56” o.c. | #4at56”" oc. | #4at56" o.c.
s . #4 at 56" o.c. #4 at 56” o.c. #4 at 48" o.c.
6 #at56" o.c. | #4atd0” oc. | #4ar32” oc.
7 #4at40” o.c. | #5at48” o.c. | #6at48” o.c.
8 #4ar32" o.c. | #6at48" 0.c. | #4at16” o.c.
9 #5atd0” o.c. | #6at40” oc. | #7at40” o.c.

2For design lateral soil loads, see s. Comm 21.18 (1) (d). Soil classes are in accor-
dance with the Unified Soil Classification System and design lateral soil loads
are for moist soil conditions without hydrostatic pressure.

b Provisions for this table are based on construction requirements specified in s.
Comm 21.18 (3) (b). ’

¢ For alternative reinforcement, see s. Comm 21.18 (3) (b).

d Mortar shall be Type M or S and masonry shall be laid in running bond.

¢ The specified location of the reinforcement shall equal or exceed the effective
depth distance, d, measured from the face of the soil side of the wall to the center
of vertical reinforcement.
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TABLE 21.18-Fbscd

12 IN, REINFORCED MASONRY FOUNDATION WALLS WHERE d >

8.75in.°
Vertical reinforcement
Soil classes and lateral soil load® (psf per foot
below exterior grade)
Maxi- Height of GW, GP, SW
mum unbalanced | and SP soils GM, GC, SM, | SC, MH, ML~
Wall backfill (ft) 30 SM-S8C and CL and inor-
Height ML soils ganic CL soils
(ft—in) 45 60
7-8 4 (or less) #4at 72" oc. #at72" oc. | #4at72" oc.
5 #4at72" oc. | #4at72" oc. | #4at72" oc.
6 #4at72" oc. | #4ar64” oc. | #4at48” oc.
7 #4at72" oc. | #4a1 48" oc. | #5at56” o.c.
8-4 4 (or less) #4at72" oc. | #4at72" o.c. | #4at72" oc.
5 #4at72" oc. | #4at72" oc. | #at72” oc.
6 #4at72" oc. | #4at56” oc. | #5at72" oc.
7 #4at64” oc. | #5at64” oc. | #4at32” oc.
8 #4a148" oc. | #4a132" o.c. | #5at40” o.c.
9-1 d(orless) | #4at72”oc. | #4a72" 0. | #4at72" oc.
5 #4at72" oc. | #4at72" oc. | #4at64” oc.
6 #4a172" oc. | #4at56” oc. | #5a164” oc.
7 #4at56” oc. | #4atd40” oc. | #6at64” oc.
8 #4at40” oc. | #6at64” oc. | #6atd8” o.c.
9 #5at56" oc. | #7at72" oc. | #6at40” o.c.

2For design lateral soil loads, see s. Comm 21.18 (1) (d). Soil classes are in accor-
dance with the Unified Soil Classification System and design lateral soil loads
are for moist soil conditions without hydrostatic pressure.

b Provisions for this table are based on construction requirements specified in s.
Comm 21.18 (3) (b).
¢ For alternative reinforcement, see s. Comm 21.18 (3) (b).
d Mortar shall be Type M or S and masonry shall'be laid in running bond.
¢ The specified location of the reinforcement shall equal or exceed the effective
depth distance, d, measured from the face of the soil side of the wall to the center
of vertical reinforcement.
3. Vertical reinforcement shall have a minimum yield strength
of 60,000 psi.
4. Solid-grouted hollow units or cores containing vertical
reinforcement shall be filled with masonry grout that complies
with ASTM C 476.

5. In lieu of the reinforcement provisions of Tables 21.18-D,
21.18-E and 21.18-F, alternative reinforcing bar size and spacing
having an equivalent cross—sectional area or reinforcement per
linear foot of wall is permitted, provided the spacing of the rein-
forcement does not exceed 72 inches and reinforcing bar size does
not exceed No. 11.

6. The depth below grade, wall height and reinforcement
spacing may exceed the maximum values indicated in Tables
21.18-D, 21.18~E and 21.18-F only if the design is based on
structural analysis.

(4) WooD FOUNDATIONS, Wood foundations shall be designed
and constructed in accordance with “The Permanent Wood
Foundation System, Basic Requirements, Technical Report No.
77, as adopted under s. Comm 20.24, Table 20.24-2 and the fol-
lowing exception. The thickness of the foundation wall shall be no
less than the thickness of the wall it supports.

(a) Exception. Fasteners shall be of silicon bronze, copper or
stainless steel types 304 or 316.
Note: Additional explanatory information regarding wood foundations can be
obtained in “All-Weather Wood Foundation Systems, Design, Fabrication, Installa-
tion Manual”, published by the American Forest & Paper Association.

(b) Materials. All lumber and plywood shall be pressure
treated with preservative and labeled to show conformance with
AWPA C-22.

History: Cr. Register, November, 1979, No. 287, eff. 6-1~80; am. (3) (intro), Reg-
ister, February, 1985, No. 350, eff. 3-1-85; cr. (2) (¢) to (e), r. and rect. Tables C and
D, 1. (3) (a) 2., renum. (3) (a) 1. to be (a), Register, January, 1989, No. 397, eff,
2-1-89; am. (intro.), (2) (b), (3) (b) and Table 21.18-D, cr. Table 21.18. r. (2) (c),
renum. (2) (d) and (e) to be (2) (c) and (d), Register, March, 1992, No. 435, eff.
4-1-92;renum. (1) to (3) to be (2) to (4), and am. (3) (b), (4) (intro.) and (b), Table

Register February 2007 No. 614




Comm 21.18

21.18-A, . (intro.) and Table 21.18, cr. (1), (3) (e)., Register, November, 1995, No.
479, eff. 12-1-95; am (2). Register. January, 1999, No. 517, eff. 2-1-99; r. and recr.
(1) (b). (3), Tables 21.18-C and D, am. (2) (a). . Table 21.18-B, renum. Table
21.18—A to be Table 21.18-B and cr. (1) (c), (d), Tables 21.18-A, Eand F, Register
March 2001 No. 543, eft. 4—1-01; CR 02-077: . (1) (c) 1., renum. (1) (d) to be (1)
(e), cr. (1) (d). am. (4) (intro.), (b) and Tables 21.18-A, C and F Register May 2003
No. 569, eff. 8-1-03.

Subchapter VI — Floors

Comm 21.19 Floor design. Floors shall support all dead
loads plus the minimum unit live loads as set forth in s. Comm
21.02. The live loads shall be applied to act vertically and uni-
formly to each square foot of horizontal floor area. Basements
shall be provided with wood or concrete or sirnilar type floors that
comply with s, Comm 21.20 or 21.205.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; r. and recr., Regis-
ter, March, 1992, No. 435, eff. 4-1-92.

Comm 21.20 Concrete floors. (1) When concrete
floors are provided, the thickness of the concrete shall measure at
least 3 inches.

(2) When a concrete floor is placed in clay soils, a 4—inch thick
base course shall be placed in the subgrade consisting of clean
graded sand, gravel or crushed store.

(8) When a concrete floor is placed on sand or gravel soils, the
base course may be omitted unless drain tile is installed. If drain
tile is installed, the requirements of s. Comm 21.17 shall be met.

History: Cr. Register, November, 1979, No. 287, eff. 6~1-80; am. Register, Janu-
Swi 19939, No. 397, eff. 2-1-89; r. and recr. Register, January, 1999, No. 517, eff.

Comm 21.203 Garage floors. (1) MATERIALS. Garage
floors shall be constructed of concrete or other noncombustible
materials which are impermeable to petroleum products. Slab—
on—grade concrete garage floors shall be at least 4 inches thick and
placed over at least 4 inches of granular fill.

Note: It is not the intent of sub. (1) to require a concrete floor to be sealed to make
it completely impermeable.

(2) CoNFGURATION. The floor shall be sloped such that water
is removed in accordance with one of the following:

(a) Water drains toward the overhead door or to exterior grade
such that no damage will be caused to any structural member or
wall covering of the garage or the dwelling.

(b) Water drains into an interior floor drain that complies with.

the requirements of ch. Comm 82.

Note: See s. Comm 82.34 for floor drain requirements.

History: Cr. Register, November, 1995, No. 479, eff. 12-1-95; CR 02-077: r. and
recr. (2) Register May 2003 No. 569, eff. 8-1-03.

Comm 21.205 Wood floors in contact with the
ground. Wood floors in contact with the ground shall comply
with the requirements under s. Comm 21.18 (4).

History: Cr. Register, January, 1989, No. 397, eff. 2-1-89; am. Register, January,
1999, No. 517, eff. 2—1-99; correction made under s. 13.93 (2m) (b) 7., Stats., Regis-
ter, March, 2001, No. 543; CR 02-077: r. and recr. Register May 2003 No. 569, eff.
8-1-03.

Comm 21.21 Precast concrete floors. Precast con-
crete floors shall be designed through structural analysis, or load
tables furnished by the precast product fabricator may be used,

provided the load tables were developed using structural analysis

or load testing.
History: Cr. Register. November, 1979, No. 287, eff, 6-1-80:1. and recr. Register,
March, 1992, No. 435, eff. 4-1-92.

Comm 21.22 Wood frame floors. Unless designed
through structural analysis, wood frame floors shall comply with
the following requirements:

(1) FLoor Joists. Wood floor joists shall comply with the
requirements of s. Comm 21.02 (3) (a). The minimum live loads
shall be determined from s. Comm 21.02. Where sill plates are
provided, the sill plates shall be fastened to the foundation.
Double floor joists shall be provided underneath all bearing walls
which are parallel to the floor joists.

(1m) FLOOR JOISTS ON MASONRY WALLS. (a) On masonry
walls, the floor joists shall rest upon one of the following:
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1. A mortar—filled or grout—filled core masonry block.
2. A solid—top masonry block.

3. A sill plate at least as wide as the nominal width of the wall.
Note: See s. Comm 21.10 for treatment requirements for wood in contact with
masonry.

(2) FLoor TRUSSES. Metal plate connected wood floor trusses
shall be designed in accordance with the Design Specifications for
Metal Plate Connected Parallel Chord Wood Trusses and the
National Design Specification for Wood Construction. Truss
members shall not be cut, bored or notched.

(3) GIrDERS AND BEAMS. Girders and beams shall be selected
from Table 21.22-A1 or Table 21.22—A2 or shall be designed
through structural analysis.

(a) Wood girders and beams shall be fitted at the post or col-
umn. Adjoining ends shall be fastened to each other to transfer
horizontal loads across the joint. Beams shall also be fastened to
the posts with framing anchors, angle clips, or equivalent.

(b) Where intermediate beams are used, they shall rest on top
of the girders; or shall be supported by ledgers or blocks fastened
to the sides of the girders; or they may be supported by approved
metal hangers into which the ends of the beams shall be fitted.

(4) BEARING AND END CONFIGURATION. (a) Sawn lumber. 1.
“Joists.” Wood joists made of sawn lumber shall meet the follow-
ing bearing requirements:

a. Wood joists supported on wood or metal shall have a bear-
ing surface of at least 1Y/9—inches measured from the end of the
joist.

b. Wood joists supported on masonry or concrete shall have
a bearing surface of at least 3 inches measured from the end of the
joist. .

¢. The tail end of a floor joist may not extend past the edge of
a beam by more than the depth of the floor joist.

d. Wood floor joists with ends that intersect over a beam shall
have the ends overlap at least 3 inches and be securely fastened
together with at least two 12d common nails or the ends shall be
butt—jointed or face—jointed and fastened with ties, straps, plates
or solid blocking.

2. *Beams and girders.” Beams and girders made of sawn
lumber shall have a bearing surface on their supports of at least 3
inches parallel to the beam or girder and be at least as wide as the
beam or girder.

(b) Engineered wood products. Bearing surface for engine-
ered wood products shall be in accordance with the manufactur-
er’s instructions provided those instructions were developed
through structural analysis or product testing and are applicable
to the configuration.

(5) NOTCHING AND BORING. Notching and boring of beams or
girders is prohibited unless determined through structural analy-
sis. :

(@) Notching of floor joists. 1. Notches located in the top or
bottom of floor joists shall not have a depth exceeding /¢ the
depth of the joist, shall not have a length exceeding 175 the joist
depth nor be located in the middle 175 of the span of the joist.

2. Where floor joists are notched on the ends, the notch shall
not exceed !/4 the depth of the joist. Notches over supports may
extend the full bearing width of the support.

(b) Boring of floor joists. 1. ‘General.” A hole may not be

“bored in a floor joist within 2 inches of a notch or another hole.

In no case shall the distance between adjacent holes be less than
the diameter of the larger hole..

2. ‘Holes near the edge.” Holes bored in the top or bottom 2
inches of a joist shall follow the limitations for notching under par.
@.

3. ‘Other holes.” Holes bored in floor joists that are not within
2 inches of the top or bottom of the joist shall have their diameter
limited to !/5 the depth of the joist.

(c) Engineered wood products. Notching or boring of engine-
ered wood products shall be done in accordance with the manufac-
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turer’s instructions provided those instructions were developed
through structural analysis or product testing.

(6) OVERHANG OF FLOORS. (a) General. Except as provided
in pars. (b) and (c), a floor joist overhang shall be cantilevered
beyond the outer edge of the supporting wall below it by no more
than the actual depth of the joist or shall be designed through struc-
tural analysis in accordance with s. Comm 21.02 (3).

(b) Joist overhangs parallel 1o the main floor framing system.
Joist overhangs that are extensions of, and parallel to, the main
floor framing system may extend beyond the depth of the joist
without structural analysis provided they meet all of the following
conditions:

1. The overhang is cantilevered no more than 2 feet beyond
the outer edge of the supporting wall below it.

2. a. The overhang supports a uniform load limited to the
weight of the bearing wall and the tributary roof area above it.

b. The tributary length of the roof area, excluding the eave
overhang, is no more than 2 feet greater than the actual length of
the joist directly below.

¢. The eave overhang is no more than 2 feet.

Note: The tributary length is usually half the span of the joist or rafter.

3. The joist overhang does not support any concentrated
loads. For the purposes of this subsection, a framed opening in the
wall with a rough opening of 4 feet or less shall be considered uni-
form loading.

4. a. The cantilevered joist is doubled at the supporting wall.

b. The doubled joist length extends inward beyond the inner
edge of the supporting wall by the same distance as the cantilever.

Comm 21.22

¢. The added joist member is secured to the main joist as
stated in the nailing schedule in the appendix, under the heading
for “floor framing, built—up girder and beams, top loaded”.

(c) Joist overhangs perpendicular to the main floor framing
system. Joist overhangs that are perpendicular to the main floor
framing system, or lookout joists, may extend beyond the depth
of the joist without structural analysis provided they meet all of the
following conditions:

1. The joist overhang is cantilevered no more than 2 feet
beyond the outer edge of the supporting wall below it.

2. a. A double floor joist is used to support the lookout joist.

b. The double floor joist is located a distance of at least 2 times
the cantilever length inward from the outer edge of the supporting
wall below. )

c. The lookout joists are fastened to the double joist with
metal hangers.

3. The joist overhang supports no more than either a non—
bearing wall or a wall that supports only a roof which spans no
more than the floor overhang cantilever length plus the eave over-
hang. ’

(d) All overhangs longer than the depth of the supporting joist
that do not meet all of the conditions under par. (b) or (c) shall be
designed through structural analysis.

(7) FLoOR OPENINGS. Trimmers and headers shall be doubled
when the span of the header exceeds 4 feet. Headers which span
more than 6 feet shall have the ends supported by joist hangers or
framing anchors, unless the ends are supported on a partition or
beam. Tail joists (joists which frame into headers) more than 8 feet
long shall be supported on metal framing anchors or on ledger
strips of at least 2 inches by 2 inches nominal.

Register February 2007 No. 614




Comm 21.22

Register February 2007 No. 614

WISCONSIN ADMINISTRATIVE CODE

Page intentionally left blank.

30




Comm 21.22

DEPARTMENT OF COMMERCE

‘wreaq i jo
y3ua) oy feaba [[eys teaq SY) S1EOLIGE] 0] Past 2091d [ENPIATPUI YoEa Jo 3us] up ‘weds oSurs B 1240 pako[diua are sureaq dn-y[ing 1914 "3031d 423 JO PUD SU WO SAYSUT § 0} SYOUT 4 PAEd S[TEU PUS U (im MOI goed ul ede sauoul g1 wey
10 Jou paveds aq [[eys S{EN “PSUS] UL SAYDUI-T/| ¢ UL $$9] 10U S[IBU UOLLIWOD JO MOX JGUOP & [ 1313801 paudisey pue 3pa TO pref 2q [[RYS SISQUIST YOUl- S, ‘SI3QUUaUI Youf- [EURLOU woy dn {ing 5q Aeur SISPIIS 10 SUILSq UFRL! POOM ¢

‘JyBrom weaq uodn paseq GOTA[AS [EOIWLOU0ID JSOM 1Y) ST AU 1511 DY [, "UONIPUOd Juipeo] Yoes 10] PaIs]] AIe SUONOI[SS Weaq [23)s 2|qeIdadsse oM,
‘UonIpu0d SUIPRO| YOS 10§ PAISI| SIE SUONIS|AS Weaq poom ofqeidesdse om], 1sd 0Q0‘T JO $sans Burpuaq 1oqly € yim poos uodn paseq si 9(qel S

LEX0T M LEX0T A — — JTX8 M YOXS M - — CIX8 M
9TXP1 A 9TXPT M - - TTXTT M SIXPI N - - SITXCT N PIXCI B e
8TXZ M +TX8 M 81xT1 81xZ1 LIX0T M SIX0I M 9IX01 91x01 TIXO M
TCXTT M STXPT N 9IXF1 9TX¥1 YIXCT M PIXZT M PIXPT FIXTT 60T W FAR ) Ri%A
LIXOT M SIX01 M 91X01 9Ix01 9IX9 M £IX8 M ¥1X01 YIX8 6X9 M
ITXZT M PIXTT M hatadl YIXTI TIX0T M (AR TIXTT [4254t SLX0T W 0101 B0l
— - PIX01 v1Xg - - PIx9 t1%9
- - zixel TIxXgy ha - 7ix8 TIx8 - 01%8 38
19810y SpIM Y TE
£eX0T M SEXE M - - 8T¥ M PTX8 M - - ST¥3 M
9TXFT M 9TXFT M - - ITX01 M 8IXp1 W — — STIXZI W v1XC1 Y
PIX8 M YIX8 M 8IXTI SIX01 8IX8 M ST M 91X01 91Xy TIX9 M
STXP1 W 8IxyI W 91Xy 9IXTI FIXTI M PIXTT M +1XC1 PIXZI 6X01 IN X1 BTl
SIXOT A\ STXOT M 91X0T1 91x01 EIX8 M £1X8 M PIX0T j4Rs 6%9 M
tIXTT M PIXZI M PIxZ1 P1XC1 0IXCI N 0IXZT W e 71%01 SLX0T W 01%01 01
- — I%8 PI%8 - - +1%9 CTIx8
— — TIXTT 2IXQ1 — — 71%8 01x01 — 01xg M8
195N0Y apiM 1Y OF
SEXZ M CEXZ M — — tTX8 M PIX3 M — — CIX8 M
9TXPT M YT M - - STX¥T N 61%0T M - - 0TI W +1X01 39
PIXE M PIX8 M 81x01 8I%01 SI¥8 M STXg M 91%01 91x8 TI¥9 M
SIXPT W 6TX0T M 91xZ1 91xZ1 PIXCT M SIXTT W +IXCT Y1X01 6%X01 I TIX01 XA
SIXOT M LIXg M 9101 91x8 £IX8 M £I%8 M PI%8 t1¥8 6X9 M
PIXTT M PIXTT M TIXCT PIXTT TIX0l M OIXCT N - [42.54!1 X071 SLXOTIN 01%0T ¥ o1
- — TIXg PIX8 — — 1%y Z1X8
— - ZT%01 TIX01 - — 71%8 0T*01 - 01%9 B8
1ISN0Y IPIM Y ]T
CEXZ M TEXZ M - - PTXE M T8 M - -
XTI M CTXPT M - — 6IX¥0T A LIRYAW.N - — - T1X01 St
FIXS M 128 M 81*01 9IXC1 0TX9 M SIX§ M 91x8 918
61%0T M 9IXTI M 91XT1 PIX¥PL SIIXCTI N ST W PIX01 v1%01 - ¢1%8 Yl
LTXg M STX§ M 918 91x8 £TX8 M 0IX8 M P18 +1%8
FIXTT M 8 TIXTI N PIXT1 tI%01 01XTT W 6%X01 N c1xol Z1x01 — 01x01 BOo1
— - P1%8 v1X8 - — T1X8 z1X9
- — TI¥0L cIx01 — — 0Ix0I 01¥01 — 01%9 38
19SNOY 9PIM 'Y 9T
TEX8 M 8TX8 M — kS STXG M LIX0T M — -
YT M TOTT M — - 9TXZT M 9IXTT M - — — (42541 Be1
TIXg M LTX0TAA 9IXTI 9I*01 SIX8 M STIX0T M 91x8 FIX01
9IXTI M 9IXTT M 128541 PIXp1 8 1TXCT W 0IXZT M £1X01 TI¥T] — TIxg HTl
SIXE M SIX8M 91x8 91x3 0TX8 M TIX9 M PIXg 71X9
81IXTT N STIXCI N #1X0T YIX01 6X01 W 6X01 W TIx01 71%x8 — 018 101
- - j4R3 +IX9 - - X9 %9
—_ - [A ) Z1%8 — — 0101 01x8 — 8x8 R3]
19810y 3PIM W $T
19uoz puozZ Tou0Z g ouoy 1 auez AL/ A [ duoz AL/ Swedg ([eurwou “ui) Bupedg
SWedg PAS 9 V (Jeurwou “ut) .., SUIRdY POOs SWeag PAS 9¢ v (euIwou “ux) .. SWEIY POOA 9918 9¢ ¥ (Sweag poop uwnjo)
100] ] 9U() + SUII9,)/100] oU() +JUl[I9)/J00Y 1001, 9U() puE Suljid)/Jooy A[UQ 1001 2U(

d00M HO THALS 40 SHHAIID ONV SINVHE 404 SHZIS WONININ
[V=CT' 1T 314VL

Register February 2007 No. 614



Comm 21.22

WISCONSIN ADMINISTRATIVE CODE

IPIA WESG DU PIIXI JOU [BYS PUE UONBUTME] 3UC 5B 18 Aq pateredas aq jreys sweaq dn-)[ing ur spurof sy ‘syutod ouenb oy Tesu paieso] arayp “ueds res]d
oy Jo syurod 1ourenb ot jo saourg urgim o suoddns 19A0 pareso] aq [feys siuof Ing ‘wieaq 319{dwiod 3y Jo SUS] [£10) S Ut $5If e $3091d [enpIAIpul JO SYIBUS] a1aym pue ueds SUO B SIOU JSAC PANUNTOD B SUIEA] POOM dN—I[INg SIOYM ¢
"weaq S Jo yBuo] ayy 1enba [feys uieaq sy Aesuqey o1 pasn 9991d [enpIAIpU; Yoes Jo yiual oy ‘ueds s[3uls v 1940 pakojdua axe sureaq poom dn-}ing J10UM,,

*a0a1d youa JO pus Ay Wwoy

S9yoUL § 03 $aYUL  paoeld sjreu Pu2 A G M0I Yoed ut ede soyouy 81 URY 210uLjou Paoeds 54 [|eys S|TEN "BBUS] Ol SSYDUI-T/; ¢ UBL) SSI] JOU S]FBU UOURLOD JO MOI J[GNOP & i J3Y1030) Paudise) pue 98pa U0 Pre| aq {[eys SISQUISWI YaUl-Z U L

"1V X1puaddy Ul usAS ST poom JO sapeIs pue sapeds snopea 103 $sans Surpuaq JaqLy,

"SI9QUIA YOU[~7 [BUTUOU Wolj dn-1[mq are oy SISpXS 10 SWeaq urew 103 SSYSUL PUB 1934 Uy sueds 9]qemof[e wnwxeur sapraoid 9[qel s|1,

AR P=Cl CIXe=¥ =11 ZIXC-¥ v~01 CIXe~v -6
CIXT-¢ L-01 TIXZ-¢ 6—6 TIXZ~¢ 118 CIXg~¢ r-L
01XZ-¥ 001 0IXZT~¢ -6 01X~ 9-8 0IXT—¥ 9-L
01XZ~¢ 8-8 01x¢-¢ 1-8 01%Z~¢ =L 01XZ-¢ 9-9
3XT-¥ 01-L 8XT-+ 6-9 X+ L9 8XT-¥ Ti-s
8X¢-¢ 69 8X¢-¢ £-9 8XT-¢ 65 8XC-¢ 1-S B 9L
X+ =21 X¢—v 0-21 CIXT¥ 0-11 CIXe-v 66
TIXC-¢ 1-11 TIXZ—¢ 01 TIXT—¢ 9-6 TIXT-E $-8
01Xt~ 8-01 01Xz 01-6 01X¢—+ 11-8 orxe-v 1-8
QIXZT-¢ -6 QIxXZ~¢ L-8 0IxX¢~¢ 6L 01X¢~¢ 0-L
X -8 X+ 8-L 8X¢- =L 8X¢-t £-9
8XT-t £=L 8XZ-¢ 8-9 8XZ-¢ -9 8§xT~¢ b-< k49
TIXe—v 01-¢1 TI¥~+ 0171 cIxe-v 8-T11 cixe-v S-01
71X2-¢ 1101 TIXT-¢ =11 TIXT-E 1-01 TIXe-¢ 0-6
01x¢-+ =11 01X~ 901 01X+ 8-6 01Xt L-8
01*C-¢ I1-6 01XZ~¢ 1-6 0T¥Z-¢ -8 01xXZ-¢ S-L
8XT-t 17-8 X £8 8XT-v 9-L 8XT-t 8-9
3X7-¢ 8-L 8X7-¢ L 8X¢-¢ 9-9 8XC-¢ 01-¢ 514
TIxXg- 061 TIXT—¥ -1 TIXT- L-T1 CIX¢-¥ €11
TIXZ-¢ n-zi CIXg~¢ 0-tl1 ¢IxXg-¢ 11-0T TIXT-¢ 66
V1Yo 4 =TI 0IXZ—¥ S-11 01X~y 01 01X¢—v -6
01XZ-¢ 8-01 01XZ~¢ 11-6 01X¢-¢ 0-6 0TxZ~¢ -8
8XT-t 8-6 /X -8 8XZT~¥ -8 8¥¢-v =L
8XT~-¢ -8 8XT—¢ 8L 8XT~¢ I-L 8xXZ-¢ €9 k344
TIXCT— €91 TIX¢-¥ 7-S1 TIXT~p 11-€1 TI¥T-+ S=11
CIXe-¢ et TIXT-¢ -t TIXZ~¢ 0-¢l TIXZT-¢ 601
)t 9-¢1 0X¢-v 9-71 01XZ~+ =11 01x¢-v 01
01xg~¢ 8-11 01x¢-¢ 01-01 01XC~¢ 11-6 0Ixg-¢ 01-8
83X+ L—01 3X¢-1 6—6 8X¢-+ 11-8 8XT— -4
XT-¢ -6 8XT—-¢ $—8 8XZ-t 8-L 8XT-¢ -9 30T
X+ ¥-81 CIXT—+ 0~L1 TIXC—¥ LT TIXT~v 01-¢1
CIXT—¢ 01-S1 CIXZ-¢ 8] TIXT~¢ S—€1 TIXg-¢ 0~Z1
01XZ—v 0-51 01XZ—¥ I-€1 01X+ 8¢l 01X+ =11
01XZ-¢ 1-¢f 0IXZ-¢ 1-C1 01xg-¢ 1-1T 01X¢-¢ -6
XL 0111 8X¢T—t 11-01 X~ 11-6 8X¢-v 11-8
8*T-¢ 01 8XT—¢ -6 8XT~¢ L8 . 8XT—¢ 8-L Wol
9ZIS weag ur-3j suredg [0 Z1s weag ur—3) duedg "[o) JZIS wedy ur-33 dunedg (0D JZIS Wwedg ur—3} dunedg ‘o) HLJIM 3SNO0H

1sd gopr=14

1sd 0gz1=

AINO 40014 ANO DONILAOAdOS SHOVAS TAMVYD ANV SINTFWISVA NI SWVAL A00M dN-L'ING 404 SHZIS INNAINIIN
TY-CT I AT19VL

ter February 2007 No. 614

is

Reg



33 ' DEPARTMENT OF COMMERCE

(8) FLOOR SHEATHING, BOARDS AND PLANKS. (a) Phywood
sheathing. Plywood sheathing used for floors shall be limited to
the allowable loads and spans shown in Table 21.22-B.

(b) Plywood underlayment. Plywood underlayment shall be
installed in accordance with Table 21.22-C.

(c) Combination subfloor — underlayment. Combination sub-

floor—underlayment shall be installed in accordance with Table

21.22-D.

(d) Floor boards. Where wood boards are used for floor
sheathing, the boards shall comply with the minimum thicknesses
shown in Table 21.22-E.

(e) Planks. Planks shall be tongue and groove or splined and
at least 2 inches, nominal, in thickness. Planks shall terminate over
beams unless the joints are end matched. The planks shall be laid
so that no continuous line of joints will occur except at points of
support. Planks shall be nailed to each beam.

(9) BRIDGING. (2) Sawn lumber. Bridging shall be provided
for sawn lumber framing at intervals not exceeding 8 feet where
the nominal depth to thickness ratio is greater than 4 to 1.

(b) Engineered products. Bridging shall be provided for engi-
neered framing products in accordance with the manufacturer’s
recommendations.

TABLE 21.22-B

ALLOWABLE SPANS FOR PLYWOOD FLOOR SHEATHING
CONTINUOUS OVER TWO OR MORE SPANS AND FACE GRAIN
PERPENDICULAR TO SUPPORTS!

Plywood Thickness Maximum span”
Span Rating? (in inches) (in inches)
32/16 15/32‘ 1/2' 5/8 163
40/20 19/32’ 5/8’ 3/4‘ 7/8 2045
48/24 23/32’ 3/4’ 7/8 24

IThese values apply to C-D, C-C, and Structural I and 1T grades only, Spans shall
be limited to values shown because of possible effect of concentrated loads.

2Span Rating appears on all panels in the construction grades listed in footnote 1.

3Plywood edges shall have apProved tongue and groove joints or shall be sup-
ported with blocking, unless !/4~inch minimum thickness underlayment or 1}/,
inches of approved cellular or lightweight concrete is installed or finished floor is
25/33~inch wood strip. Allowable uniform load based on deflection of /350 of
span is 165 pounds per square foot.

4For joists spaced 24 inches on center, plywood sheathing with Span Rating 49/59
or greater can be used for subfloors when supporting 1}/7 inches lightweight con-
crete.

’

SMay be 24 inches if 25/35—inch wood strip flooring is instatled at right angles to
joists.

TABLE 21.22-C
MINIMUM THICKNESS FOR PLYWOOD UNDERLAYMENT

Plywood Grades and Minimum Plywood

Species Group Application! Thickness (inches)
Groups 1,2,3,4,5APA  Over Smooth Subfloor 14
UNDERLAYMENT INT
(with interior or exterior
glue) APA UNDERLAY-  yyer Lumber Subfloor or /3,
MENT EXT APA C-C Other Uneven Surfaces
Plugged EXT
Same Grades as Above Over Lumber Floor Up to N
But Group I Only 4” Wide. Face Grain Must

Be Perpendicular to

Boards
APA UNDERLAYMENT  Over 16” Joist Spacing, Ry
Sanded Exterior Grade 19/32 Subfloor, Under

Tile With Organic Adhe-

sive

Over 16" Joist Spacing. 15435

19/32 Subfloor, Under

Tile With Epoxy Mortar

Comm 21.23

IPlace face grain across supports and end joints over framing.

Leave 1/4” space at panel ends and edges, trim panels as necessary to maintain
end spacing and panel support on framing. Fill joints with epoxy mortar. With
single layer floors, use solid lumber backing or framing under all panel and edge
joints, including T & G joints. :

TABLE 21.22-D

MINIMUM THICKNESS FOR PLYWOOD COMBINATION
SUBFLOOR-UNDERLAYMENT. PLYWOOD CONTINUOUS OVER
TWO OR MORE SPANS AND FACE GRAIN PERPENDICULAR TO

SUPPORTS!2
Maximum Support Spacing?®
16” o.c. 20" o.c. 24" o.c.
Plywood Panel Panel Panel
Species Thickness  Thickness  Thickness
Plywood Grade Group (inches) (inches) (inches)
1 Ly S/g 34
2&3 Stg 34 g
Sanded
exterior type 4 3y A 1

Undertayment C-C  All Groups
Plugged Sturd—
1-Floort

APA Rated Sheathing and APA Rated
Sturd-I-Floor shall be installed consis-~
tent with their rating.

1Spans shall be limited to values shown, based on possible effect of concentrated
loads.

2Unsupported edges shall be tongue and groove or blocked except where H/4—inch
underlayment or 25/33—inch finish floor is used.

3Underlayment, C-C Plugged, sanded exterior type: allowable uniform load
based on deflection of L/360 span for spans 24 inches or less is 125 psf; and for
spans 48 inches, 65 psf.

4The department will accept subfloor underlayment panels such as Sturd-I-Floor

which meet the requirements of APA manufacturing specifications for Sturd—
I-Floor panels.

TABLE 21.22-E
MINIMUM THICKNESS OF FLOOR BOARDS

Minimum Net Thickness {(inches)

Joist Spacing
(inches) Perpendicular to Joist Diagonal to Joist
24 U6 34
16 Sy . 5lg

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (1) and cr. (1m),
Register, February, 1985, No. 350, eff. 3-1-85; renum. (8) (c) and (d) to be (8) (d)
and (e) and am. (8) (d), renum. Table 21.22~A and D to be Table 21.22 Al and E, cr.
(8) (c), Table 21.22 A2, r. and recr. Tables 21.22 B and C, Register, January, 1989,
No. 397, eff. 2-1-89: am. (2), (4), (5), (6) and (9), 1. and recr. Table 21.22-A2, Regis-
ter, March, 1992, No. 435, eff. 4-1-92; am, (5) (b) and cr. (5) (¢), Table 21.22-A1,
r. Table 21.22—-A, Register, November, 1995, No. 479, eff. 12-1-95; r. and recr. (9),
Register, January, 1999, No. 517, eff. 2-1-99; r. and recr. (1m), (4), and (5) (b), Regis-
ter, March, 2001, No. 543, eff. 4-1-01; CR 02-077: am. (5) (b} 1., r. and recr. (6) Reg-
ister May 2003 No. 569, eff. §8—1-03.

Comm 21.225 Decks. Decks attached to dwellings and
detached decks which serve an exit shall comply with the applica-
ble provisions of this chapter, including but not limited to:

(1) Excavation requirements of s. Comm 21.14;

(2) Footing requirements of s. Comm 21.15 (1) ();
(3) Frost penetration requirements of s, Comm 21.16;
(4) Load requirements of s. Comm 21.02;

(5) Stair, handrail and guardrail requirements of s. Comm
21.04; and

(6) Decay protection requirements of s, Comm 21.10.
History: Cr. Register, March, 1992, No. 435, eff. 4-1-92.
Subchapter VII — Walls

Comm 21.23 Wall design. (1) LIVE AND DEAD LOADS.
All walls shall support all superimposed vertical dead loads and
live loads from floors and roofs.

Register February 2007 No. 614
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(2) HoRIZONTAL WIND LOAD. Walls shall be designed to with-
stand a horizontal wind pressure of at least 20 pounds per square
foot applied to the vertical projection of that portion of the dwell-
ing above grade. No wind load reduction shall be permitted for the
shielding etfect of other buildings.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80.

Comm 21.24 Exterior covering. (1) GeENeEraL. The
exterior walls shall be covered with a permanent weather resistant
finish.

(2) DURING CONSTRUCTION. During construction, wall cavity
insulation may not be installed until a water—resistant exterior
covering is in place over the wall cavity.

Note: An example of acceptable water—resistant covering is foam sheathing with
taped joints and the permanent doors and windows installed.

(3) FrasHING. (a) Corrosion—resistant flashing shall be
installed in the exterior wall to prevent water from entering the
wall cavity or coming in contact with the structural framing com-
ponents.

(b) The flashing shall extend to the surface of the exterior wall
finish and prevent water from reentering the exterior wall.

(c) Flashing shall be provided at all of the following locations:

1. Atthe top of all exterior door and window openings, unless

using self—flashing windows that provide at least one inch of

flashing around the opening, including the corners.

2. At the intersection of chimneys or other masonry construc-
tion with frame walls.

3. Under and at the ends of masonry, wood or metal copings
and sills.

4. Continuously above all projecting wood trim.

5. Where porches, decks or stairs attach to a wall or floor
assembly of wood frame construction.

6. At wall and roof intersections.

7. At built—in gutters.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; . and recr. Register,
March, 2001, No. 343, eff. 4-1-01; CR 02-077: cr. (3) Register May 2003 No.569,
eff. 8-1-03.

Comm 21.25 Wood frame walls. Unless designed
through structural analysis, wood frame walls shall comply with
the following requirements.

(1) STUD CONFIGURATION AND BRACING. (a) Studs. Wood
studs shall comply with the size and spacing requirements indi-
cated in Table 21.25-A. Studs in the exterior walls shall be placed
with the wide faces perpendicular to the plane of the wall.

(b) Bracing. Exterior walls shall be braced at the corners.

1. Nominal 1 inch by 4 inch continuous diagonal members set
into the face of the studs at an angle between 45° and 60°; or

2. Four feet by 8 feet plywood sheathing panels not less than
5/1¢~inch thick for 16—inch stud spacing and not less than %/ inch
thick for 24—inch stud spacing; or

3. Preformed metal T-bracing not less than 22 gage (.0296
inches) thick and 13/ inch wide; or

4. Other approved wind bracing materials.

Note: Sec Appendix for acceptable nailing schedule.

Note: See s. Comm 21.10 for requirements on treating wood for decay and termite
resistance.

(2) Top pPLATES. (a) General. Except as allowed under subd.

3., top plates shall be provided and configured as follows:

1. Studs at bearing walls shall be capped with double top
plates.

2. End joints in double top plates shall be offset at least 2 stud
spaces.

3. Double top plates shall be overlapped at the corners and at
intersections of partitions.

4. The plate immediately above the stud may have a joint only
when directly over the stud.

Register February 2007 No. 614
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(b) Notching and boring. 1. When piping or ductwork is
placed in an exterior wall or an interior load—bearing wall, such
that at least half of the top plate is removed, the plate shall be rein-
forced with a steel angle at least 2 inches by 2 inches by 20 gauge
thick.

Note: 20 gauge is approximately 0.036 inch.
2. The steel angle shall span the gap and extend at least to the
midpoint of the adjacent stud spaces.
3. Other equivalent materials may be used in accordance with
s. Comm 21.02.

(c) Exceptions. 1. A single top plate may be used in place of
a double top plate provided a rafter is located directly over the
studs and the plate is securely tied at the end joints, corners and
intersecting walls. Joints may occur in single top plates only when
directly over a stud.

2. A continuous header, consisting of two 2—inch members set
on edge, may be used in lieu of a double plate if tied to the adjacent
wall.

(3) WALL OPENINGS. Where doors or windows occur, headers
shall be used to carry the load across the opening.

(a) Header size. The size of headers shall be determined in
accordance with the spans and loading conditions listed in Tables
21.25-B, 21.25—C and 21.25-D. Headers for longer spans shall be
designed by an engineering method under s. Comm 21.02.

(b) Header support. Headers in bearing walls shall be sup-
ported in accordance with subd. 1. or 2. or 3.

1. Headers 3 feet or less in length shall be directly supported
on each end by either:

a. The single common stud and a shoulder stud; or
b. The single common stud with a framing anchor attached.

2. Headers greater than 3 feet but less than or equal to 6 feet
in length shall be directly supported on each end by the single
common stud and a shoulder stud.

3. Headers greater than 6 feet in length shall be directly sup-
ported on each end by the single common stud and'2 shoulder
studs.

(4) NorcHING. Notching and boring of columns or posts is
prohibited unless designed through structural analysis. Studs shall
not be cut or bored more than 1/5 the depth of the stud, unless the
stud is reinforced.

(5) PartiTIONS. Load-bearing partitions shall be placed over
beams, girders, or other load—bearing partitions. Load-bearing
partitions running at right angles to the joists shall not be offset
from the main girder or walls more than the depth of the joist
unless the joists are designed to carry the load.

(6) POSTS AND COLUMNS. (a) General. 1. Posts and columns
shall be installed to resist imposed loads.

2. Posts and columns shall bear directly over the middle 1/
of a footing.

3. Posts and columns shall be restrained at the top and bottom
to resist displacement.

4. Posts and columns that use a height adjustment mechanism
shall have the mechanism imbedded in concrete or permanently
disabled after installation.

(b) Bearing surface. Posts and columns shall have a steel bear-
ing plate affixed to one or both ends to distribute any applied loads
and to prevent fiber crushing of any structural member being sup-
ported.

(¢c) Steel posts or columns. Steel posts or columns shall be
sized according to one of the following methods:

1. Manufactured columns shall follow the manufacturer’s
testing and listing,

2. Columns made solely of steel pipe stock shall follow Table
21.25-E.
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3. Columns made of steel stock, not meeting the requirements (d) Wood posts or columns. Wood posts or columns shall be
of subd. 1.or 2., shall follow a nationally accepted design specifi-  sized according to Table 21.25—F or the size shall be determined
cation or the size shall be determined through structural analysis  through structural analysis or load testing.
or load testing,

o TABLE 21.25-A
MAXIMUM UNBRACED STUD LENGTH WITH SPACING AND LOADING

Spacing (inches)
Supporting roof  Supporting one floor,  Supporting two fleors,  Interior and non-
Size Grade Masx. Height (feet) and ceiling only roof and ceiling roof and ceiling load-bearing
2x3 Standard & better 8 16 N/P NP 24
2x4 or larger Utility 8§ 24 16 12 ) 24
2x4 Standard or better 10 24 . 24 12 24
2x6 or larger No. 3 & better ' 10 24 24 16 24

N/P = Not permitted.

Note: A 3-story frame house with walls constructed of 2 x 4 standard grade studs would require a 12~inch stud spacing on the lowest level, a 24—inch stud spacing on
the intermediate level, and a 24~inch stud spacing on the upper level.

TABLE 21.25-B
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ROOF/CEILING ASSEMBLIES*

Header Members

Two 2 x 4s Two 2 x 6s Two 2 x 8s Two 2 x 10s Two2x 12s
House Width
(feet) Zone 2/Zone 1 Zone 2/Z.one 1 Zone 2/Z.one 1 Zone2/Zone 1 Zone 2/Zone 1
24 2.5 25 4 4 5 5 7 6 9 8
26 2.5 2 4 3 5 5 7 6 8 7
28 2.5 2 4 3 5 4 6 6 8 7
30 2.5 2 4 3 5 4 6 6 8 7
32 2 2 3 3 5 4 6 5 7 7
TABLE 21.25-C
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR*
Header Members
House Width (feet) Two2x4ds Two 2 x 65 Two2x8s Two 2 x 10s Two2x12s
24 2.5 4 5 6 8
26 2.5 3 5 6 8
28 2 3 5 6 7
30 2 3 4 6 7
32 2 3 4 3 7
TABLE 21.25-D ‘
ALLOWABLE SPANS (FEET) FOR HEADERS SUPPORTING ONE FLOOR AND ROOF/CEILING ASSEMBLY*
Header Members
Two2 x4s Two 2 x 6s Two 2x 8s Two 2 x 10s Two2x 12s
House Width
(feet) Zone 2/Zone 1 Zone 2/Zone 1 Zone 2/Zone 1 Zone2/Zone 1 Zone 2/Zone 1
24 1.5 15 3 2.5 4 3 5 4 6 5
26 ‘ 1.5 1.5 2.5 25 3 3 4 4 5 5
28 15 1.5 2.5 2.5 3 3 4 4 5 5
30 1.5 1.5 25 2.5 3 3 4 4 5 5
32 1.5 15 2.5 2 3 3 4 4 5 5

*These tables are based on wood with a fiber bending stress of 1,000 psi. For other species with different fiber bending stresses, multiply the span by the square root of
the ratio of the actual bending stress to 1,000 psi. Example: From Table 21.25-B, the allowable roof/ceiling span for a 28—foot wide house in zone 2, using two 2x 8

header members with a 1400 psi bending stress, is 5 feet x+/1400/1000 = 5.9 feet.
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TABLE 21.25-E

COLUMNS MADE OF STEEL PIPE STOCK!2

C.olumn ?’Vall Weight/tt . » Allowable
Diameter Thickness (pounds) Height (feet) Load

(inches) (inches) (pounds)

8 34,000

3 0.216 7.58 10 28,000

12 22,000

8 44,000

35 0.226 9.11 10 38,000

12 32,000

8 54,000

4 0.237 10.79 10 49,000

12 43,000

8 78,000

5 0.258 14.62 10 73,000

12 68,000

8 106,000

6 0.280 18.97 10 101,000

12 95.000

IThis Table is based on a yield strength or Fy of 36,000 psi.

2This table is for columns made solely of steel pipe stock. The addition of any
adjustment mechanism or other feature will alter the load-camrying capacity of
the column.

TABLE 21.25-F

WOOD COLUMNS
Nomind S | A | e ) AllovabicLond
(inches) (inches)
8 4,900
4x4 12.25 10 3,100
12 2,150
8 7,700
4x6 19.25 10 4,900
12 3,400
8 30,000
6x6 30.25 10 18,900
12 13,300

Note: This Table is based on a modulus of elasticity or E of 1,000,000 psi and a
fiber bending strength or Fy, of 1,000 psi.

History: Cr. Register, November, 1979, No. 287, eff. 6—1-80; cr. (1) (d) and am.
(3) (b), Register, February, 1985, No. 350, eff. 3-1-85; r. and recr. (3) (b), am. Table
21.25 B and E, Register, January, 1989, No. 397, eff. 2-1-89; am. (3) (a) and (6). Reg-
ister, March, 1992, No. 435, eff, 4-1-92; r. and recr. (1) (c), am. Table 21.25-D, cr.
Table 21.25-F, Register, November, 1995, No. 479, eff. 12-1-95; am. Table
21.25-A, Register, January, 1999, No. 517, eff. 2-1-99; 1. (1) (b) and (c). renum. (1)
(d) to be (b), r. and recr. (2), (6) and Tables 21.25-E and F, and am. (3) (b) 3., Register,
March, 2001, No. 543, eff. 4-1-01; CR 02-077: 1. (3) (c) Register May 2003 No. 569,
eff. 8-1-03.

Comm 21.26 Masonry walls. Masonry walls shall be
constructed in accordance with the requirements of this section.
(1) CoLb WEATHER WORK. In cold weather, provisions shall be

taken to prevent masonry from being damaged by freezing.

Note: It will be the practice of the department to accept performance with“Recom-
mended Practices for Cold Weather Masonry Construction,” available from Interna-
tional Masonry Institute, 823 15th Street NW, Washington, D.C. 20005.

(2) MASONRY UNITS. (a) Unused concrete units. Previously
unused concrete masonry units shall conform to the ASTM C 90
standard.

(b) Unused clay or shale units. Previously unused clay or shale
masonry units shall conform to the appropriate ASTM standard:
C 62; C216; or C 652. Units which will be exposed to weathering
or frost action shall be Grade SW as specified in these standards.

(¢) Used masonry units. All previously used masonry units
shall be free from physical defects which interfere with the instal-
lation or impair the structaral properties of the unit.
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(3) TypEs OF MORTAR. The type of masonry mortar to be used
for various kinds of masonry work shall be determined from Table
21.26—A. The mortar shall conform to the property requirements
of Table 21.26-B1 and to the requirements of ASTM C-270 or
shall be mixed in accordance with the proportions specified in
Table 21.26-B.

(a) Surface bond mortars. Surface bond mortars for masonry
walls shall be mixed in accordance with the proportions specified
on the bag.

(4) MORTAR COMPONENTS. Mortar components shall comply
with the following requirements:

(a) Water: Water shall be clean and free of deleterious amounts
of acids, alkalies, or organic materials.

(b) Admixtures or mortar colors. Admixtures or mortar colors
shall not be added to the mortar unless the resulting mortar con-
forms to the requirements of the mortar specifications. Only cal-
cium chloride may be used as an accelerant and shall be limited
to 2% by weight of the cement used. Calcium chloride may not be
used for any other purpose. Only mineral oxide may be used as
mortar color and shall not exceed 10% by weight of the cement
used.

(c) Mixing. Mortar shall be mixed for at least 3 minutes after
all ingredients have been added with the maximum amount of
water to produce a workable consistency. Mortars that have stiff-
ened due to water evaporation shall be retempered by adding
water as frequently as needed to restore the required consistency.
Mortars shall be used and placed in final position within 21/,

hours after mixing.
Note: To ensure proper mortar mixing, machine mixing is recommended.

TABLE 21.26-A .
TYPES OF MORTAR FOR VARIOUS KINDS OF MASONRY
Kind of Masonry Types of
Mortar
Foundations: )
Footings . ... ..o e M, S
Wallsof solidunits . .. ........ooviue it M. §, N
Wallsof hollow units ............... .. ... ... M, S
Hollowwalls ... ... ... ... . ... iiiiiiaan. M, S
Masonry other than foundation masonry:
Piersof solid masonry .................. . ... ..., M,S§, N
Piers of hollow units ........... .. .. ... ... oL M., S
Wallsof solidmasonry . ................... ool M,S,N,O
Walls of solid masonry not less than 12 in. thick or more M,S,N, 0
than 35 ft. in height, supported laterally at intervals not
exceeding 12 times the wall thickness ..............
Walls of hollow units: load—bearing or exterior, and hollow M,S,N
walls 12 in. or more in thickness ...................
Hollow walls, less than 12in. thick .............. .. ... M,S,N
Linings of existing masonry, either above or below grade .. M, S
Masonry other thanabove ........................... M, S,N

TABLE 21.26-B
MORTAR SPECIFICATIONS BY PROPORTION!

Mortar

Parts by Volume
Type,
ASTM Portland Masonry Hydrated  Sand, Damp Loose
Cc270 Cement Cement Lime Volume
M 1 — Yy
1 1 (Type I0) — Not less than 24/4
S 1 — Ysto and not more than 3
1y 1 (Type 1) — times the sum of
N2 1 — Ypt01l/y  the volumes of the
— 1 (Type I — cements and lime.

1All cements are one cubic foot per sack; lime equals 11/4 cubic foot per sack.

2Limited to walls with a maximum depth of 5 feet below grade.
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TABLE 21.26-B1
MORTAR PROPERTY REQUIREMENTS

Compressive
Strength Water Retention Air Content
Mortar Type Min. (psi) Min. (%) Max. (%)
M 2,500 75 18
S 1,800 75 18
N 750 75 18

(d) Cementitious material. Cementitious material shall con-
form to the standards approved by the department.

Note: The department will accept cementitious material conforming to the follow-
ing standards: ASTM C91, Masonry Cement; ASTM C150, Portland Cement; ASTM
C595, Portland Blast-Furnace Slag Cement; ASTM C207, Hydrated Lime for
Masonry Purposes; and ASTM CS5, Quick Lime for Structural Purposes.

(e) Aggregates. Aggregates for use in masonry mortar shall
consist of natural sand or manufactured sand and shall be graded.

Note: The departiment will accept aggregates in accordance with ASTM Cl44.

(5) Cavity waLL. (a) Corbeling. Cavity wall construction
may be supported on an 8—inch foundation wall provided the
8—inch wall is corbeled with solid masonry to the width of the cav-
ity wall. Individual corbels shall not exceed 2 inches nor more
than one—third the height of each corbeled unit.

(b) Projections. The projection of a wall beyond the edge of
a supporting member other than masonry, such as a shelf angle or
edge of a beam, shall not exceed 11/4 inches, unless at least 2/5 the
mass of the wythe of masonry involved is located directly over the
load—carrying member.

(¢) Flashing. In exterior hollow walls exposed to the weather,
flashing shall be installed at the bottom of the cavity formed by
openings such as lintels over doors and windows and the back-
sides of chimneys so as to drain any water outward. Open vertical
joints or weep holes of 3/g—inch minimum diameter shall be pro-
vided in the facing directly above the flashing at a horizontal spac-
ing not exceeding 3 feet.

(6) OPENINGS AND LINTELS. (a) Openings. The masonry
above openings shall be supported. The bearing length of struc-
tural elements which support the masonry above the opening shall
be not less than 4 inches.

(b) Lintels. Unless designed through structural analysis, lin-
tels shall be provided using either steel angles or reinforcing bars
in accordance with Table 21.26-C.

TABLE 21.26-C
ALLOWABLE SPANS FOR LINTELS SUPPORTING

MASONRY VENEER
No. of */27or
Equivalent

Size of Steel No Story One Story Two Stories  Reinforcing
Angle!s Above Above Above Bars?
L3x3x 1/4 & —0" 36" 3 _0” 1
L4x3xl/y 8 -0 5 -0” ¥ -0 1
Le6x3xly 14’ -0 8 -0 3 -6 2
2-L6x3Usxty  20-07 -0 5 -0 4

! Long leg of the angle shall be placed in a vertical position.

2 Depth of reinforced lintels shall be not less than 8 inches and ali cells of

hollow masonry lintels shall be grouted solid. Reinforcing bars shall extend
not less than 8 inches into the support.

3 Steel members indicated are adequate typical examples; other steel members
meeting structural design requirements may be used.
(7) MASONRY VENEERS. (a) Veneer over frame construction.
1. Masonry veneers may be corbeled over the foundation wall, but
the corbeling shall not exceed one inch.

2. An air space shall be provided between the veneer and the
sheathing.
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3. Where no brick ledge is formed in the foundation wall, cor-
rosion resistant metal or other water—resistant flashing shall
extend over the top of the foundation wall from the outside face
of the wall and shall extend at least 6 inches up on the sheathing.
The flashing shall be installed to drain any water outward.

4. Weep holes shall be provided at the bottom masonry course
at maximum intervals of 2 feet.

(b) Veneer over masonry back—up. Corrosion—resistant metal
or other water—resistant base flashing shall be provided at the bot-
tom of the veneer and shall extend over the top of the foundation
and up at least 6 inches and be embedded in the back—up course.
The flashing shall be installed to drain any water outward. Weep
holes shall be provided at maximum intervals of 3 feet.

(B) VENEER ANCHORAGE. All veneers, supports and attach-
ments shall be mechanically or adhesively anchored. :

(a) Mechanical anchorage. All anchors shall be corrosion—re-
sistant.

1. Conventional size veneer (one square foot or less) shall be
securely attached to its backing by anchors the equivalent of No.
22 U.S. gauge corrugated sheet steel 7/g—inch wide with at least
one such tie located in every 2 square feet of wall. Ties shall be
embedded 2 inches in a masonry joint and nailed to the framing
with an 8d nail.

2. Large size veneer (greater than one square foot) shall be
securely attached with anchors the equivalent of not less than
1/,—inch diameter bolts in accordance with either of the following:

a. Each unit individually anchored to the supporting frame-
work with at least 3 anchors.

b. Individual units doweled to each other at all horizontal
joints and anchored to the backing at all horizontal and vertical
joints so that one anchor is provided for every 6 square feet of wall
surface.

(b) Adhesive anchorage. Veneer may be cemented to a
masonry or concrete wall or to exterior portland cement plaster in
high rib galvanized metal lath with an adhesive, provided that the
bond is sufficient to withstand a shearing stress of 50 psi after cur-
ing for 28 days.

(9) BEARING. (a) Concentrated loads. Beams, girders,
trusses, joists and other members producing concentrated loads
shall bear a minimum of 3 inches on one of the following:

1. ‘Concrete beam.” The equivalent of a nominally reinforced
2,500 psi concrete beam 8 inches in height.

2. ‘Solid masonry.” At least 8 inches in height of masonry
composed of solid masonry units with all voids and joints com-
pletely filled with mortar.

3. ‘Metal plate.” A metal plate of sufficient thickness and size
to distribute the load to masonry units. For piers and columns, the
bearing plate shall not exceed 60% of the cross—sectional area of
the pier or column and the resultant reaction of all vertical and hor-
izontal loads shall fall within the middle third of the member.

4. ‘Bond beam.” The bond beam shall be the equivalent of not
less than an 8-inch lintel (bond beam) block with 2 No. 4 bars
embedded in high strength mortar fill or equivalent. The loads
shall bear on the fill.

(b) Continuous loads. Joists, trusses and beams other than
wood, spaced 4 feet or less on center and 40 feet or less in length,
slabs or other members causing continuous loads shall be trans-
mitted to masonry with a minimum bearing of 3 inches upon solid
masonry at least 2!/, inches in height, or as indicated for concen-
trated loads. .

(¢) Stack bond walls. Concentrated loads shall be distributed
into masonry laid in stack bond by a concrete beam or bond beam
[as defined in par. (a)]. For masonry of solid units, 2 additional
rows of a continuous tie assembly may be used instead of a con-
crete beam or bond beam.
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(d) Support of wood floor members. Where a wood structural
member is buried in masonry for support, it shall be firecut or a
self-releasing device shall be used. Where the end of a wood
structural member is built into an exterior wall, a 1/ —inch air
space shall be provided at the sides, top and end of such member.

(10) BonDING. Unless designed through structural analysis,
all masonry walls shall be bonded as follows:

(a) Single—wvythe walls. Masonry units in single—wythe walls
shall be lapped at least 2 inches or one—third the height of the
masonry unit, whichever is greater, or through the use of continu-
ous tie assemblies spaced at 16—inch vertical intervals.

(b) Multi—wythe walls. Adjacent wythes shall be bonded with
continuous tie assemblies spaced at vertical intervals not exceed-
ing 16 mches or individual ties of at least 3/ 16—1nch diameter for
each 41/, square feet of wall area, spaced at a maximum vertical
distance of 18 inches and a maximum horizontal distance of 36
inches; or bonded with a full course of masonry headers every
seventh course. The clear distance between bond courses shall not
exceed 16 inches for solid masonry units and 24 inches for hollow
masonry units. Hollow walls shall not be bonded with headers.

(11) Borrs AND ANCHORS. The allowable shear on steel bolts
and anchors shall not exceed the values given in Table 21.26.

TABLE 21.26
ALLOWABLE SHEAR ON BOLTS AND ANCHORS
Bolt or Anchor Allowable Shear
Diameter (inches) Embedment! (inches) (pounds)

A 4 270
374 4 410
Yy 4 550
Sig 4 750
34y 5 1100
iy 6 1500
1 7 1850
g 8 2250

IBolts and anchors shall be solidly embedded in mortar or grout.

(12) JOINT§ (a) The maximum thickness of a mortar joint
shall be !/, inch.

(b) Except for head joints used for weepholes and ventilation,
solid masonry units shall be laid to achieve full head and bed
joints.

(c) Hollow masonry units shall be laid with full head joints and
full bed joints under the full bearing areas of the face shells and
under webs where the adjacent cells are to be filled with grout.

(13) CLEANING. Chemical cleaning agents shall be prevented
from harming the metal reinforcement of structural components
and shall not be of a strength which will adversely affect the mor-
tar.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. (3) and ct. Table
21.26-B1 Register, February, 1985, No. 350, eff. 3—1-85; am. (9) (b), Register, Janu-
ary, 1989, No. 397, eff. 2-1-89; am. (6) (b), Register, March, 1992, No. 435, eft.
4-1-92; 1. and recr. (2), am. (5) (c), (7) (a) 3., 4., (b), r. (14), Register, November,
1995, No. 479, eff. 12-1-95; CR 02-077: am. (7) (a) 4. Register May 2003 No. 569,
eff. 8-1-03.

Subchapter VIII — Roof and Ceilings

Comm 21.27 Roof design. (1) RooF LoADs. (a) Gen-
eral. Root and roof/ceiling assemblies shall support all dead loads
plus the minimum live loads as set forth in par. (b) and s. Comm
21.02.

(b) Slope roof snow loads. Snow loads specified in s. Comm
21.02 (1) (b) 2. may be reduced for roof slopes greater than 30°
by multiplying the snow load by Cs. The value of Cs shall be deter-
mined by the following: Cs = 1 — (3-30) where a is the slope of the

. 40
roof expressed in degrees.
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(2) UPLIFT AND SUCTION FORCES. Roofs shall withstand a pres-
sure of at least 20 pounds per square foot acting upward normal
to the roof surface. Roof overhangs, eaves, canopies and cornices
shall withstand an upward wind pressure of at least 20 pounds per
square foot applied to the entire exposed area.

(a) Anchorage. Roofs shall be anchored to walls and columns
to resist uplift.

(b) Stress increase. All stresses may be increased by a maxi-
mum of one third for wind forces.

{3) WaTER. All roofs shall be designed and constructed to
assure drainage of water.

(a) Roofing. 1. ‘General.” a. Underlayment consisting of
number 15 asphalt—impregnated felt paper or equivalent or other
type I material that shows no water transmission when tested in
accordance with ASTM D 226 or ASTM D 4869 shall be provided
under shingles.

Note: Underlayment materials meeting the requirements of ASTM D 1970 meet
the performance requirements of this section.

b. Fasteners shall be corrosion resistant.

Note 1: See s. Comm 20.07 (62) for definitions of shingle terms.

Note 2: The Residential Asphalt Roofing Manual can be purchased from the
Asphalt Roofing Manufacturers Association at 6000 Executive Boulevard, Suite
201. Rockville, Maryland 20852—-3803. This manual contains extensive information
on shingles from manufacture through installation, inspection and maintenance. It
includes a recommendation that properly driven and applied nails are the preferred
fastening system for asphalt shingles.

Note 3: Section Comm 20.04 (2) requires compliance with all parts of this code,
including these rooting provisions, for an alteration to any dwelling that is regulated
under this code.

2. Asphalt shingles. a. Organic asphalt shingles shall con-
form to ASTM D 225 and the Class C requirements of ASTM E
108, and shall pass the wind resistance test of ASTM D 3161.

b. Fiberglass asphalt shingles shall conform to ASTM D 3462
except that laminated shingles shall have a tear strength of at least
1450 grams in each ply.

c. Shingles that have a self—sealing adhesive strip shall
include a sealant which has an average bond strength of at least 1.5
pounds per 3.75 inches of shingle width, at 32° F.

Note: The department will accept the results of testing conducted in accordance
with an approved test method for verifying compliance with the sealant uplift resist-
ance required in this subparagraph. Information on the applicable test method may
be obtained from the department.

d. Each shingle package shall be labeled by the manufacturer
to indicate conformance to the applicable ASTM standard for
each type of shingle or the exception in subd. 2. b.

e. Shingles shall be installed in accordance with the manufac-
turer’s recommendations. Shingles shall have at least 4 fasteners
per strip shingle or 2 fasteners per interlocking shingle. Shingle
head lap shall be at least 2 inches.

(b) Ice dam protection. 1. Shingled or shake roofs that extend
over a heated area of a dwelling or attached garage and that have
a slope of 4:12 or less shall be provided with ice dam protection
in the form of sheet metal or a product labeled as meeting the
requirements of ASTM D 1970.

2. The ice dam protection shall extend at least 30 inches up
the roof slope from the roof edge and at least 12 inches up the roof
slope beyond the inner face of the exterior wall.

(4) FLASHING. Flashmgs shall be installed at the Juncuon of
chimneys and roofs, in all valleys, and around all roof openings.

(a) Valley flashing. 1. ‘Open valleys.” Open valleys shall be
flashed with at least No. 28 gauge galvanized, corrosion—resistant
sheet metal, 16 inches wide, or a layer of at least 50—pound roll
roofing, 16 inches wide, placed over alayer of 15—pound roofing
underlayment. Flashing sections shall be overlapped by at least 4
inches.

2. ‘Closed valleys.” Where shingles are laced or woven over
the valley, the valley shall be flashed with at least one layer of
50-pound roofing, at least 20 inches wide, over the layer of
15-pound roofing underlayment.
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(b) Chimney flashing. 1. Chimney crickets shall be installed
where the upper side of a chimney is more than 30 inches wide on
a sloping roof. The intersection of the cricket and the chimney
shall be flashed and counter—flashed to a height of at least 4
inches.

2. Chimneys not exceeding 30 inches wide shall be flashed
and counter—flashed to-a height of at least 6 inches.

3. Chimney sides shall be flashed to a height of at least 4
inches. .

History: Cr. Register, November, 1979, No. 287, eff. 6—1-80; am (3) (a), Register.
January, 1989, No. 397, eff. 2-1-89; r. and recr. (1), am. (3) (a), Register, March,
1992, No. 433, eff. 4-1-92; r. and recr. (3) (a), Register, November, 1995, No. 479,
eff. 12-1-95; r. and recr. (3) (a) 1. and 2. c., Register, January, 1999, No. 517, eff.
2-1-99;am. (3) () 1. a., Register, March, 2001, No. 543, eff. 4-1-01; CR 02-077:
r. and recr. (3) (b) Register May 2003 No. 569, eff. 8-1-03.

Comm 21.28 Roof and ceiling wood framing. Unless
designed through structural analysis, wood rafters and ceiling
joists, and components, shall comply with the requirements of s.
Comm 21.02 (3).

(1) ROOF RAFTERS. (a) Ridge boards. 1. Where rafters meet
to form a ridge, the rafters shall be attached to a ridge board.

2. The ridge board shall have a depth at least equal to the
length of the cut end of the rafter abutting it.

3. Where all rafters are placed directly opposite each other or
are offset at the ridge board by less than the thickness of the rafter,
the ridge board shall have a nominal thickness of at least 1 inch.

4. Where one or more rafters are offset at the ridge board by
more than the thickness of the rafter, the ridge board shall have a
nominal thickness of at least 2 inches.

(b) Bearing. The required bearing for wood rafters shall be in
accordance with the National Design Specification for Wood
Construction published by American Forest & Paper Association.
In no case shall the bearing be less than 1!/; inches on wood or
metal or less than 3 inches on masonry or concrete.

(2) ANCHORAGE. Roofs shall be anchored to resist horizontal
thrust and vplift. Provisions shall be taken to absorb the horizontal
thrust produced by the sloping roof, rafters or beams through col-
lar ties installed in the upper third of the roof rafters on every third
pair of rafters; or through the use of cross ties connecting beams;
or through the use of metal straps or metal plates located at the
ridge which tie the roof beams together. Rafters shall be notched
to fit the exterior wall plate and fastened to the wall.

(2m) CATHEDRAL CEILINGS. In cathedral ceilings, the upper
end of the rafters shall be supported by a ridge beam or bearing
wall, or thrust restraint shall be provided per s. Comm 21.02.

(3) CeLING JoIsTS. Ceiling joists shall be nailed to exterior
walls and to the ends of rafters. Where joining over interior parti-
tions, they shall be nailed to the plate or to each other. Where ceil-
ing joists are placed at right angles to the rafters, as in flat or hip
roofs, the lookout joist or ties shall be fastened to the parallel ceil-
ing joists of rafters.

(4) VALLEY AND HIP RAFTERS; LADDERS. (a) Valley rafiers.
Where no bearing is provided under valley rafters at the intersec-
tion of 2 roof areas, the valley rafters shall be doubled in thickness
and shall be at least 2 inches deeper than the required common raf-
ter to permit full bearing at the beveled end. Where ridges are pro-
vided at different elevations, care should be taken to provide verti-
cal support for the interior end of the lower ridge board.
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(b) Hip raﬁers. Where no bearing is provided under hip raf-
ters, the hip rafters shall be of the same thickness as common raf-
ters and shall be at least 2 inches deeper to permit full contact with

‘the jack rafter.

(¢) Ladders. Overhangs at gable end walls of more than 12
inches shall be provided with ladders (rafters which extend over
the wall) which extend into the structure a distance no less than the
length of the overhang. The ladders shall be fastened at the wall.
The interior end of each ladder shall be attached to a rafter or truss
with a hanger.

{5) RooF TRUSSES. Metal plate connected wood roof trusses
shall be designed in accordance with the Design Specifications for
Metal Plate Connected Wood Trusses and the National Design
Specification for Wood Construction. Truss members shall not be
cut, bored or notched.

{6) NOTCHING AND BORING, (a) General. 1. Notching and bor-
ing of beams or girders is prohibited unless determined through
structural analysis.

2. Notching and boring of ceiling joists and rafters shall com-
ply with pars. (b) and (c).
(b) Notching. 1. Notches located in the top or bottom of ceil-
ing joists and rafters are prohibited from all of the following:
a. Having a depth exceeding !/g the depth of the member.
b. Having a length exceeding /3 the depth of the member.
¢. Being located in the middle !/3 of the span of the member.
2. Where ceiling joists or rafters are notched at the ends, the
notch may not exceed ¥ the depth of the member.
3. Bird mouth cuts may not exceed !/3 the depth of the rafter
unless the seat cut bears fully on the wall plate.

(c) Boring. 1. Holes bored within 2 inches of the top or bottom
of ceiling joists or rafters may not be located in the middle 1/3 of
the span of the member.

2. The diameter of a hole may not exceed !/3 the depth of the
member.

3. A hole may not be bored within 2 inches of a notch or
another hole.

4. The distance between adjacent holes may not be less than
the diameter of the larger hole.

(d) Engineered wood products. Notching or boring of engine-
ered wood products shall be done in accordance with the manufac-
turer’s instructions provided those instructions were developed
through structural analysis or product testing. Trusses shall be
anchored in accordance with standards and recommendations
published by the Truss Plate Institute.

(7) ROOF SHEATHING, BOARDS AND PLANKING. (a) Plywood
sheathing. Plywood sheathing and similar sheathing materials
which are rated by the American Plywood Association shall be
grade marked and stamped and limited to the allowable loads and
spans indicated in Table 21.28—-A.

(b) Roof boards. Roof boards shall comply with the minimum
thicknesses shown in Table 21.28-B.

(¢) Roof planks. Roof planks shall be tongue and groove or
splined and at least 2 inches, nominal, in thickness. Planks shall
terminate over beams unless the joints are end matched. The
planks shall be laid so that no continuous line of joints will occur
except at points of support. Planks shall be nailed or fastened to
each beam.
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TABLE 21.28-A

ALLOWABLE LOADS AND SPANS FOR PLYWOOD ROOF SHEATHING CONTINUOUS OVER TWO OR MORE SPANS
AND FACE GRAIN PERPENDICULAR TO SUPPORTS!,23

Maximum Span (inches)

Load (in pounds per square foot)

Plywood Thickness
Panel Span Rating (inches) Edges Blocked Edges Unblocked Total Load Live? Load
12/0 5116 12 12 40 30
16/0 5/16,3/8 16 16 40 30
20/0 5716, 3/8 20 20 40 30
24/0 3/8 24 20 40 30
24/16 716,112 24 24 50 40
32/16 15/32, 172, 5/8 32 28 40 30
40/20 19/32, 5/8, 3/4, 718 40 32 40 30
48/24 23/32,3/4,7/18 48 36 45 .35

! Spans shall be limited to values shown, based on possible effect of concentrated loads.

2Underlayment, C-C Plugged, sanded exterior type: allowable uniform load based on deflection of L/360 span for spans 24 inches or less is 125 psf; and for spans 48 inches,

65 psf.

}Plywood sheathing may be installed with face grain parallel to supports in accordance with the “APA Design/Construction Guide”, American Plywood Association, P.O.

Box 11700, Tacoma, WA 98411,
4 Assumes 10 psf dead load.
TABLE 21.28-B
MINIMUM THICKNESS OF ROOF BOARDS

Minimum Net Thickness (Inches)

Rafter Spacing
(inches) Solid Sheathing Spaced Sheathing
24 5/8 3/4

History: Cr. Register, November, 1979, No. 287, eff. 6—1-80; am. (7) (a), r. and
recr. Table 21.28-A, Register, January, 1989, No. 397, eff. 2-1-89; am. (1), (5) and
(6}, cr. (2m) and (6) (a) 3., r. and recr. (4) (), Register, March, 1992, No. 435, eff.
4-1-92; cr. (6) (c). Register, November, 1995, No. 479, eff. 12-1-95; CR 02-077:
r. and recr. (1) (a), renum. (6) (intro) [o (c) to be (6) (a) to (d) and am. (6) (a) to (c)
Register May 2003 No. 569, eff. 8-1-0

Subchapter 1X — Fireplace Requirements

Comm 21.29 Masonry fireplaces. Masonry fireplaces
shall be constructed of masonry, stone or concrete. Masonry fire-
places shall be supported on foundations of concrete or masonry.
Structural walls shall be at least 8 inches thick. Masonry fireplaces
shall conform to the following requirements:

(1) Fruesize. The fireplace flue size shall be based on the type
of flue and the fireplace opening indicated in Table 21.29.

TABLE 21.29
MINIMUM FLUE SIZE FOR MASONRY FIREPLACES

Type of Flue Minimum Cross-Sectional Area

Round

1/12 of fireplace opening but not less than 75
square inches.

Square or rectangular 1/10 of fireplace opening but not less than 75

square inches.

(2) TERMINATION OF CHIMNEY. Masonry fireplace chimneys
shall extend at least 3 feet above the highest point where the chim-
ney passes through the roof and at least 2 feet higher than any por-
tion of the dwelling within 10 feet of the chimney.

(3) FireBOX MATERIALS The firebox shall be of the preformed
metal type, at least [/s—inch thick, or listed by a nationally recog-
nized laboratory; or shall be lined with firebrick, at least 2 inches
thick and laid in thin joints of refractory cement. The back and
sidewalls of the firebox, including the lining, shall be at least 8
inches nominally thick masonry, at least 4 inches of which shall
be solid.

(4) LINTEL. Masonry over the fireplace opening shall be sup-
ported by a lintel of steel or masonry.

(5) Ducrts. Warm—air circulating ducts shall be constructed of
masonry or metal.
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(5m) RETURN AIR GRILLES. Return air grilles shall not be
located in bathrooms, kitchens, garages, utility spaces or in a con-
fined space defined under s. Comm 23.06 in which a draft diverter
or draft regulator is located.

(6) HEARTH EXTENSION. (a) Masonry fireplaces shall have a
hearth extension made of noncombustible material.

(b) The structural support for the hearth and hearth extension
shall be a minimum of 4 inches of reinforced concrete.

(c) There shall be no structural framing material within 1 inch
of the hearth or hearth extension in any direction. Any wooden
forms or supports used during construction shall be removed.

(d) The minimum dimensions of the hearth extension shall be
in accordance with Table 21.29-1.

TABLE 21.29-1
HEARTH EXTENSION DIMENSIONS

Fireplace Opening Extension from Fireplace Opening (inches)
(Sq. Ft.) Side Front
Less than 6 8 16
6 or Greater 12 20

(7) DampeRs. Dampers shall be made of cast iron or at least
No. 12 gauge sheet metal. The area of the damper opening shall
be at least 90% of the required flue area when in the open position.

(8) Hoops. Metal hoods, used in lieu of a masonry smoke
chamber, shall be constructed of at least No. 19 gauge corrosion—
resistant metal with all seams and connections of smokeproof
construction. The hood shall be sloped at an angle of 45° or less
from the vertical and shall extend horizontally at least 6 inches
beyond the firebox limits. Metal hoods shall be kept a minimum
of 18 inches from the combustible materials unless approved for
reduced clearances.

Note: The department will accept dampers and hoods listed by nationally recog-
nized laboratories.

(9) FLUE LINERS. (a) Flue liners shall be installed in accor-
dance with s. Comm 21.30 (7) and this section.

(b) Flue liners shall start at the top of the fireplace throat and
extend to a point at least 4 inches above the top of the chimney cap.

(c) Firebrick may be used in the throat of the fireplace as an
inlet to the flue liner.

(10) CrEaNouUT OPENINGS. Fireplaces with ash dumps shall be
provided with cleanout openings at the base. Doors and frames of
the opening shall be made of ferrous materials.

(11) MANTEL SHELVES AND COMBUSTIBLE TRIM. Woodwork or
other combustible materials shall not be placed within 6 inches of
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the fireplace opening. Combustible materials located within 12
inches of the fireplace opening shall not project perpendicularly
more than !/g—inch for each inch distance from the opening.

(12) FRAMING AROUND FIREPLACES. Combustible materials
located near fireplaces shall be installed in accordance with s.
Comm 21.30 (9).

(13) CoORBELING. Unless designed through structural analysis,
masonry chimneys shall not be corbeled from a wall more than 6
inches nor shall a masonry chimney be corbeled from a wall less
than 12 inches in nominal thickness unless it projects equally on
each side of the wall, The corbeling shall not exceed one—inch pro-
jection for each brick course.

History: Cr. Register, November, 1979, No. 287, eff. 6-1-80; am. Register, Feb-
ruary, 1985, No. 350, eff, 3—1-85; am. (6) and Table 21.29~1, Register, January,
1989, No. 397, eff. 2--1-89; am. (intro.) and (12), cr. (5m), . and recr. (6), Register,
March, 1992, No. 435, eff. 4-1-92; 1. (12) and renum. (13) and (14) to be (12) and

(13), Register, January, 1999, No. 517, eff. 2-1-99; r. and recr. (6) and (9), Register,
March, 2001, No. 543, eff. 4-1-01.

Comm 21.30 Masonry chimneys. Masonry chimneys
shall conform to the foliowing provisions:

(1) MaTERIALS. No masonry chimney shall rest upon wood.
The foundation shall be designed and built in conformity with the
requirements for foundations. Masonry chimney walls shall be at
least 4 inches in nominal thickness. Hollow cored masonry units
may be used to meet the 4 inch nominal thickness requirement.

(2) FLuE size. Chimney flues for appliances shall be at least
equal in area to that of the area of the connector from the
appliance.- :

(3) MULTIPLE FLUE SEPARATION. When more than one flue is
contained in the same chimney, a masonry separation of at least
4 inches nominal in thickness shall be provided between the indi-
vidual flues. The joints of adjacent flue linings shall be staggered
by at least 7 inches.

(4) CorseLNG, Unless designed through structural analysis,
masonry chimneys shall not be corbeled from a wall more than 6
inches nor shall a masonry chimney be corbeled from a wall less
than 12 inches in nominal thickness unless it projects equally on
each side of the wall. The corbeling shall not exceed one~inch pro-
jection for each brick course.

(5) INLETS. Inlets to masonry chimneys shall enter the side and
be provided with thimbles. Thimbles shall be at least No. 24
manufacturer’s standard gauge (0.024 inch) or S/g—inch thick,
refractory material. Each chimney shall have an inlet installed at
the time of construction.

(6) CLEAN-OUT OPENING. Every masonry chimney shall be
provided with a clean—out opening at the base. Such openings
shall be equipped with metal doors and frames arranged to remain
closed when not in use. Clean—out openings shall be located
below the lowest inlet to the flue. '

(7) FLUELINERS. (a) Masonry chimneys shall be lined with a
material that will resist corrosion, softening and cracking at tem-
peratures up to 1800° F, such as vitrified clay sewer pipe or mini-
mum /g—inch thick fireclay lining material.

(b) All flue liners shall be laid in a full bed of refractory mortar
or refractory cement.

(c) Variations in inside and outside dimensions shall not
exceed 1/4 inch for clay flue liners.

(d) There shall be a minimum clearance of ¥—inch and a maxi-
mum clearance of 1—inch between the flue liner and the chimney
walls.

(e) Unless serving a masonry fireplace under s. Comm 21.29,
flue liners shall commence at the chimney footing.

(8) CHMNEY cAps. Chimneys shall be provided with precast
or cast—in—place concrete chimney caps. Chimney caps shall have
a minimum thickness of 2 inches, shall slope outwards away from
the flue, and shall provide a one—inch overhang and drip edge on
all sides. A slip joint shall be installed between the flue and the
cap. The slip joint shall be filled with 1/4—inch felt or similar mate-
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rial and shall be caulked with high—temperature caulk or similar
material to prevent water infiltration.

{9) CLEARANCE TO COMBUSTIBLES. (a) The minimum clear-
ance between combustibles and masonry chimneys which have
any portion located within the exterior wall of the dwelling shall
be 2 inches. The minimum clearance between combustibles and
masonry chimneys which have all parts completely outside the -
dwelling, exclusive of soffit or cornice areas, shall be one inch.

(b) Except as required under pars. (c) and (d), the clearance
spaces shall remain completely open.

(¢c) The clearance spaces between chimneys and wood joists,
beams, headers or other structural members shall be fireblocked
at each floor level from chimney footing all the way to the roof
flashing with galvanized steel, at least 26 gage thick or with non-
combustible sheet material.

(d) Noncombustible material shall be used to prevent entry of
debris into the clearance spaces.

History: Cr. Register, February, 1985, No. 350, eff. 3-1-85; am. (8), Register,
March, 1992, No. 435, eff. 4-1-92; 1. and recr. (8) and (9); Register, November, 1995,
No. 479, eff. 12-1-95; r. and recr. (7) (a), cr. (7) (d) and {e), and am. (9) (c), Register,
March, 2001, No. 543, eff. 4-1-01; CR 02-077: am. (7) (b) and (d) Register May
2003 No. 569, eff. 8-1-03.

Comm 21.32 Factory-built fireplaces. Factory-built
fireplaces consisting of a fire chamber assembly, one or more
chimney sections, a roof assembly and other parts shall be tested
and listed by a nationally recognized testing laboratory.

(1) FIREPLACE ASSEMBLY AND MAINTENANCE. The fireplace
assembly shall be erected and maintained in accordance with the
conditions of the listing.

(a) All joints between the wall or decorative facing material
and the fireplace unit shall be completely sealed, firestopped or
draft—stopped with a noncombustible caulk or equivalent.

(b) Doors installed on factory built fireplaces shall conform
with the terms of the listing and the manufacturers installation
instructions for the fireplace unit.

(2) DISTANCE FROM COMBUSTIBLES. Portions of the manufac-
tured chimney extending through combustible floors or roof/ceil-
ing assemblies shall be installed in accordance with the distances
listed on the chimney in order to prevent contact with combustible
materials.

(3) HEARTH EXTENSIONS. Hearth extensions shall be provided
in accordance with the manufacturer’s listing. Where no hearth
extension is specified in the listing, a hearth extension shall be
provided in accordance with s. Comm 21.29 (6). -

History: Cr. Register, November, 1979, No. 287, eff, 6-1-80; renum. from Ind
21.30 and r. and recr. (3), Register, February, 1985, No. 350, eff. 3—-1-85; cr. (1) (a)

and (b), am. (3) and Table 21.32-1, Register, January, 1989, No. 397, eff. 2-1-89: 1.
and recr. Register, March, 1992, No. 435, eff. 4-1-92.

Subchapter X — Construction In Floodplains

Comm 21.33 Construction in floodplains. (1) Gen-
ERAL. Where dwelling construction is allowed by local zoning
ordinances to take place in floodfringe areas of floodplains, the
dwelling shall meet the requirements of this subchapter.

Note: The department of natural resources (DNR) and the federal emergency

management agency (FEMA) also have regulations that apply to construction in
floodfringe areas.

(2) ELEVATION. (a) General. Except as provided in pars. (b)
and (c), all dwellings constructed within a floodfringe area shall
be elevated so the lowest floor and all basement floor surfaces are
located at or above the base flood elevation.

(b) Certified floodproof basements. Floodproof basements
may have the top of the basement floor no more than 5 feet below
the base flood elevation provided the basement is designed by a
registered architect or engineer to be watertight and impermeable.
No limitation is placed on the use or occupancy of a certified
floodproof basement by the provisions of this subchapter.

() Other enclosed spaces. 1. Enclosed spaces not meeting the
requirements of par. (b) are allowed at any depth below the base
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flood elevation provided the spaces are used only for one or more
of the following purposes:

a. Means of egress.

b. Entrance foyers.

c. Stairways.

d. Incidental storage of portable or mobile items.

2. Fully enclosed spaces used only for those purposes listed
in subd. 1. shall be designed to automatically equalize the hydro-
static pressure on exterior walls by allowing the entry and exit of
floodwaters. Designs for meeting this requirement shall be certi-
fied by a registered architect or engineer or shall meet all of the
following requirements:

a. There shall be at least 2 pressure relieving openings and the
openings shall have a total net area of not less than one square inch
for every square foot of enclosed area subject to flooding.

b. The bottom of all openings shall be no more than 12 inches
above grade.

¢. Openings may not be equipped with screens, louvers,
valves or other coverings or devices unless such devices permit
the automatic entry and discharge of floodwaters.

(3) CERTIFICATION OF ELEVATION. A registered land surveyor,
architect or engineer shall certify the actual elevation in relation
to mean sea level of the lowest structural member required to be
elevated by the provisions of this subchapter.

(4) ANCHORAGE. The structural systems of ail dwelhngs shall
be designed, connected and anchored to resist flotation, collapse
or permanent lateral movement due to structural loads and stresses
at the base flood elevation.

(5) PROTECTION OF ELECTRICAL AND MECHANICAL SYSTEMS.
Electrical and mechanical equipment shall be placed above the
base flood elevation or shall be designed to prevent water contact
with the equipment in case of a flood up to the base flood eleva-
tion.

(6) CONSTRUCTION MATERIALS AND METHODS. All dwellings
constructed in floodplains shall be constructed using materials
and methods designed to minimize flood and water damage.

History: Emerg. cr. eff. 5-8-96; cr. Register, February, 1997, No. 494, eff.
3-1-97. )

Comm 21.34 Construction in coastal floodplains.
(1) GENERAL. All dwellings constructed in coastal floodplains
shall be designed by a registered architect or engineer and shall
meet the requirements of this section and s. Comm 21.33.

(2) ELevATION. All dwellings constructed in a coastal flood-
plain shall be elevated so the lowest portion of all structural mem-
bers supporting the lowest floor, with the exception of mat or raft
foundations, pilings, piling caps, columns, grade beams and brac-
ing, is located at or above the base flood elevation.

(3) ENCLOSURES BELOW BASE FLOOD ELEVATION. Enclosures
below the base flood elevation in a coastal floodplain may not be
used for human occupancy and shall be free of all obstructions,
except for non-loadbearing walls and partitions. Non—loadbear-
ing walls and partitions below base flood elevation shall be
constructed to break away without causing any structural damage
to the elevated portion of the dwelling or foundation system due
to the effect of wind loads and water loads acting simultaneously.

(4) FounpaTtIONS. All dwellings located in a coastal flood-
plain shall be supported and anchored on pilings or columns. The
piling or column shall have adequate soil penetration to resist
combined water and wind loads at the base flood elevation. Piling
or column design shall consider the effect of scour of soil strata.
Mat or raft foundations to support columns may not be used where
soil under the mat or raft is subject to scour or other erosion from
wave flow conditions.

History: Emerg. cr. eff. 5-8-96; cr. Register, February, 1997, No. 494, eff.
3-1-97.
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Subchaptér X1 — Installation of Manufactured
Homes

Comm 21.40 Installation standards. (1) (a) The
installation of a manufactured home produced on or after April 1,
2007 shall comply with procedures acceptable to the department.

(b) Acceptable installation procedures shall address all of the
following:

1. Soil mechanics.

2. Site preparation.

. Structural support, stabilization and anchorage.
. Setting.

. Ventilation of crawl spaces.

. Connections, plumbing, electrical, HVAC.

7. Joining of home sections.

(98]

[ T, N

Note: Acceptable instaliation practices can be found through the Safety and Build- .

ings Division’s website at www.commerce.state.wi.us/SB or by contacting the Safety
and Buildings Division at (608) 264—-9596.

Note: The design and construction of basements and perimeter foundations to sup-
port manufactured homes is addressed under subchapter V.

(2) (a) Except as provided in par. (b), the installation of a
manufactured home produced before April 1, 2007 shall be
installed in conformance with the requirements in effect at the
time the manufactured home was produced.

(b) The installation of a manufactured home produced before
April 1, 2007 to be installed on piers shall conform to at least all
of the following requirements:

1. No footing may be placed upon unprepared fill material,
topsoil, alluvial soil or mud. All organic matter shall be removed
from the area that will be beneath any footing.

2. The soil bearing capacity shall be determined through test
by a pocket penetrometer or other means of analysis. If the soil
bearing capacity under each intended pier location is less than
2000 pounds per square foot, piers shall be located in accordance
with the manufacturer’s instructions.

3. The home site shall be graded to.permit water to drain from
under the home and away from the home for a minimum of 5 feet
from the home.

4. Every pier shall be supported by a footing. Each footing
shall be no less than a nominal 16 inches by 16 inches.

5. Each footing shall consist of one of the following:

a. One nominal 4-inch by 16-inch by 16-inch solid concrete
block or 2 nominal 4-inch by 8~inch by 16-inch solid concrete
blocks. If a single block pier and 2 footing blocks are used, the 2
footing blocks shall be positioned with the joint parallel to the
main frame. If a double block pier and 2 footing blocks are used,
the 2 footing blocks shall be positioned with the joint either paral-
lel or perpendicular to the main frame.

b. A 16-inch by 16~inch pad constructed of acrylonitrile—
butadiene—styrene (ABS) having a rated load bearing capacity of
not less than 6000 pounds.

¢. An 18-inch diameter hole bored to below the frost line or
to unfractured bedrock and filled with poured concrete.

d. Any other materials and systems approved in advance by
the department.

6. Piers shall be constructed of concrete blocks, manufactured
steel stands or manufactured concrete stands. Manufactured
stands shall be labeled for use as piers for manufactured homes.

7. Piers constructed of single stacked concrete blocks shall be
limited to a height of 36 inches. Piers constructed. of concrete
blocks and exceeding 36 inches but less than 80 inches shall be
constructed using double stacked blocks with each layer opposing
the direction of the layer underneath it. Piers constructed of con-
crete blocks and exceeding 80 inches shall be constructed using
double blocks laid in concrete mortar with each layer opposing the
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direction of the layer underneath it and with each core filled with
concrete and a 1/2-inch steel reinforcing rod.

8. All concrete blocks shall be 2—core design, construction
grade blocks having nominal dimensions of at least 8 inches by 8
inches by 16 inches. All concrete blocks shall be placed with the
cores open vertically. The-concrete block nearest the main frame
of the manufactured home shall be perpendicular to the linear
direction of the frame. No concrete block may contact the main
frame of the home.

9. Alternative materials may be used for pier installations pro-
vided they are approved in advance by the department.

10. Piers shall be placed under the main frame of the chassis
at intervals of not more than 7 feet on—center and no more than 3
feet from the exterior side of each end wall. The 7-foot spacing
requirement may be varied as permitted by footing, spacing and
soil capacity tables provided by the home manufacturer.

1. Piers shall be placed under the bearing points of clear—
span openings of 4 feet or more in center mating walls.

12. Piers shall be plumb and centered under the contact area
at the point of support.

DEPARTMENT OF COMMERCE
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13. Each pier shall be capped with a solid concrete block or
a solid wood block, having a nominal thickness of at least 2 inches.
The cap shail be the same width and length as the top of the pier.
The cap shall consist of no more than 2 pieces. Two-piece caps
shall be positioned with the joint perpendicular to the main frame.

14. Where shims are utilized, wood shims shall be installed
between the pier cap and the frame. Shims shall be driven from
opposing sides and shall be no less than 4 inches by 8 inches.

15. Wood caps and shims shall be at least equal to No. 2 spruce
pine fir having a minimum fiber bending stress rating of 1200 psi.
All wood caps shall be the same species of wood, and all shims
shall be the same species of wood.

16. The combination of a nominal 2-inch solid concrete block
or a nominal 2—inch wood cap plus shims shall not exceed 3 %
inches.

17. A minimum clearance of 12 inches shall be maintained
beneath the lowest point of the main frame in the area of any utility
connection. A minimum clearance of 12 inches shall also be main-
tained under the home for at least 75% of the home. The remain-
der of the home may be less than 12 inches above the ground but
may not touch the ground.

History: CR 05-113: cr. Register December 2006 No. 612, eff. 4-1-07.
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WISCONSIN ADMINISTRATIVE CODE 76
Wisconsin Division WISCONSIN UNIFORM BUILDING Application No.
f Saft ildi
of Safety and Buitdings PERMIT APPLICATION
Wisconsin Stats. 101.63, 101,73 Instructions on back of second ply. The informiation you provide may be Parcel No,
used by other government ageney programs [(Privacy Law. s. 15.04 (1)(m)j
PERMIT REQUESTED | 0 Constr. [ HVAC U Electric_T Plumbing {J Erosion Control Other:
Owner's Name Mailing Address Tel.
Contractor's Name: [JCon OElec OHVAC OPlbg | Lic/Cert# Mailing Address Tel.
FAX#
Contractor's Name: {1Con DElec OHVYAC OPlbg | Lic/Cert# Mailing Address “Tel.
FAX#
Contractor’s Name: DCon OElec OHVAC OPlbg | Lic/Cert# Muailing Address Tel.
FAX#
Contracior's Name: 0Con OElec OHVAC OPlbg | Lic/Cert# Mailing Address o Tel.
m FAXH
P
PROJECT Lot area [ L
LOCATION 5g- . — 1 nfﬁaﬁ T N, R E(on W
Building Address Subdivision Mame m (_) W Block Nao.
] PN ] -
Zoning District(s) Zoning Permit No. ) ﬂ:tbiﬁ:lls: Frﬂri—ay - Rear Left Right
. 1. ft. ft, ft.
1. PROJECT 3. OCCUPANCY / e cprgiuchkl] {olinjad LAthPMENT | 12. ENERGY SOURCE
0 New 0O Repair {1 Single Family - ange’ Patic] OfEerted Air F‘J_mulcc Fuel MNat Gas | LP | 0il { Elec | Solid | Solar
C Alteration [ Raze 0 Two Family (3 Radiani Basebd/ Panc! | Spaoce Hig
£ Addition £l Move O Garage 3 Heat Pump Water Hig
3 Ovher: 0 Orher: (u O Boiler 3 Dwelling unit has 3 kilowatt or more in eleciric space
_A" 7. FOUNDATION | G Centeal Air Cond. heating equipment capacity.
2. AREA INVOLVYED 4, CONST. TYPE 1 Concrete O Other: 13. HEAT LOSS
Unfin. O Site-Built O Masonry !
Bsmi SqFt 0 MR: OWILUDC 1 Treated Wood 10. SEWER . BTU/HR Total Calculated |
Living O U.5. HUD [} Other: {1 Municipal Envelope and Infiltration Losses ("Maximuru Allowable
Area Sq Ft | 5. STORIES 8. USE 11 Sanitary Pécmit No.: Heating Equipment Qutput” on Energy Worksheet:
0 1-Story 0 Seasonal “Toral Building Heating Load” on WiScheck report)
Garage SqFt | O2-Story O Permanent 11, WATER 14, EST. BUTLDING COST
O Other: 0O Other: L) Munigipal Utility
Deck Sq Ft. | O Plus Basement [ Private On-Site Well s

APPLICANT’S SIGNATURE

I agree to comply with all applicable codes, statules and ordinances and with the conditions of this permit; understand that the issuance of the permit crentes no legal liability,
express or implied, on the state or municipality; and certify that all the above informalion is accurate. If | am an owner applying for an erosion control or construction permit,
| have rend the cautionary statement regarding contracter financial responsibility on the reverse side of the last ply. | expressly grant the building inspecior, or the inspector’s
authorized agent, permission to enter the premises for which this permit is sought at all rensonable hours and for any proper purpose to inspect the work which is being done.

DATE SIGNED

APPROVAL CONDITIONS

This permil is issucd pursuant to the following conditions. Failuse to comply may result in suspension or revocation of this
permil or other penatty. [ See attached for conditions of approval,

ISSUING [ Town of L Village of 0 Cityof L County of U State Inspection Agency #: | Municipality Number of Dwelling Location
JURISDICTION .
FEES: PERMIT(S) ISSUED | Wis PERMIT SEAL # | PERMIT ISSUED BY:
Plan Review % [0 Construction
Inspection 3 0 HVAC Name
Wis, Permit Seal 5 O Electrical
Other $ O Plumbing Date Tel.
0O Erosion Control
Total $ Cert No.

SBD-5823 (R.4/02)
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INSTRUCTIONS

The owner, builder or agents shall complete the application form down through the Signature ol Applicant block and
submit it and building plans and specifications to the enforcing municipality. Permit application data is nsed for
statewide statistical gathering on new one— and two—family dwellings, as well as for local code administration.

PERMIT REQUESTED

o Check off type of Permit Requested, such as siruclura] HVAC, Electrical or Plumbing.
¢ Fill in owner’s current Mailing Address and Telephone Number.

PROJECT LOCATION

» Fill in Building Address (number and street or sufficient information so thal the building inspector can locate the
cons{ruction site. '
+ Fill in Contractor Information, Note, per s. [01.654 (1) Wis, Stats., an individual taking out an erosion control or
construction permit shall enter his or her dwelling contractor financial responsibility certificate number, unless they
reside or will reside in the dwelling. Per s. 101.63 (7) Wis. Stats., the master plumber name and license number must
be entered before issuing a plumbing permit.

e Local zoning, land use and fiood plain requirements must be satisfied before a building permit can be issued. County
approval may be necessary.

» Fill in Zoning District, lot area and required building setbacks.

PROJECT DATA - Fill in all numbered project data blocks (1-14) with the required information. All data blocks
must be filled in, including the following:
2. Area (involved in project):
Basements — include unfinished area only
Living area — include any finished area including finished areas in basements
© Two—family dwellings — ‘include total combined areas
3. Occupancy — Check only “Single—Family” or “Two-Family” if that is what is being worked on. In other words,
do not check either of these two blocks if only a new detached garage is being buill, even if it serves a one or two

family dwelling. Instead, check “Garage” and number of stalls. If the project is a community based residential
facility serving 3 to 8 residents, it is considered a single—family dwelling.

9. HVAC Equipment — Check only the major source of heat, plus central air conditioning if plcsent Only check
“Radiant Baseboard or Panel” if there is no-central source of heat.

10. Plumbing — A building permit cannot be issued until a sanitary permit has been issued for any new or affected
existing private on—site wastewater treatment system.

14. Estimated Cost — Include the total cost of construction, including materials and market rate labor, but not the cost
of land or landscaping.

SIGNATURE - Sign and date this application form.
CONDITIONS OF APPROVAL — The authority having jurisdiction uses this section to state any conditions that
must be complied with pursuant to issuing the building permit.

ISSUING JURISDICTION: This must be completed by the aulhlority having jurisdiction.
» Check off Municipality Status, such as town, village, city, county or state inspection agency.
¢ Fill in Municipality Name and Municipality Number or State Inspection Agency number of inspection authority.

¢ Fill in Municipality Number of Dwelling Location if different from municipality where inspection authority is located.
(applies o county or state enforcement)

¢ Check off type of Permit Issued, such as construction, HVAC, electrical or plumbing.
« Fiil in Wisconsin Uniform Permit Seal Number, if project is a new one— or two—family dwelling.
¢ Fill in Name and Inspector Certitication Number of person reviewing building plans and date building permit issued.

PLEASE RETURN SECOND PLY WITHIN 30 DAYS AFTER ISSUANCE TO:
(You may foid along the dashed lines and insert this form into a window envelope.):

Safety & Buildings Division
P O Box 2509
Madison, WI 53701-2509

Register February 2007 No. 614



Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE

CAUTIONARY STATEMENT TO OWNERS OBTAINING BUILDING PERMITS
(Part of Ply 4 for Applicants)

101.65 (1r) of the Wisconsin Statutes requires municipalities that enforce the Uniform Dwelling
Code to provide an owner who applies for a building permit with a statement advising the owner that:

If the owner hires a contractor to perform work under the building permit and the contractor is not
bonded or insured as required under s. 101.654 (2) (a), the following consequences might occur:

(a) The owner may be held liable for any bodily inquiry to or death of others or for any damage
to the property of others that arises out of the work performed under the building permit or that is
caused by any negligence of the contractor that occurs in connection with the work performed under
the building permit.

(b) The owner may not be able to collect from the contractor damages for any loss sustained by
the owner because of a violation by the contractor of the one— and 2- family dwelling code or an
ordinance enacted under sub. (1) (a), because of any bodily injury to or death of others or damage
to the property of others that arises out of the work performed under the building permit or because
of any bodily injury to or death of others or damage to the property of others that is caused by any
negligence by the contractor that occurs in connection with the work performed under the building
permit, ' ‘
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Comm 20-25 APPENDIX

-

WISCONSIN ADMINISTRATIVE CODE 7 80

Submit to non-enforcing WISCONSIN ADMINISTRATIVE BUILDING  State of Wisconsin

municipalities for new 1-
and 2- family dwellings

PERMIT APPLICATION

Safety and Buildings Division ‘

(Wis. Stats. 101.63 (7) & 101.65 (3))

SEE INSTRUCTIONS ON BACK OF SECOND PLY
Personal information you provide may be used for secondary purposes. [Privacy Law 15.04(1)(m)]

PERMIT APPLICANT

Last Name First Name Middle Initial

Street Address

City State Zip Code | Telephone No. (Include area code)
PROJECT LOCATION /D )

Building Address Subdivision Na

me/) @ Lot # Block #

Legal Description :
114, 1/4, Section .

('\

E":r

r/lsarcel No.

O Manufactured {to the WIUDC; not U.S. HUD code)

1 Other (specify):

1. PROJECT TYPE 2. HVAC BOUIPWINT! -

O 1 Family [0 Forced Air Fugfias A Radiant Baseboard or Panel O Heat Pump

[0 2 Family O Boiler O Central AC O Other:

3. ENERGY SOURCE Nat. Gas L.P. (il Elect. Solid Solar i
Space Heating (] O 0 a o - O
Water Heating || O O O O l

4. CONSTRUCTION TYPE 5. FOUNDATION

O Site Constructed {1 Concrete O Masonry O Treated Wood

6. AREA

7. ESTIMATED BUILDING COST

Living area =

Square Feet

$

I vouch that all the above information is correct, and understand that the issuance of this permit is for administrative purposes only. [
understand that onsite construction inspections will not be performed by the municipality, but that the Uniform Dwelling Code,
Chapters Comm 20-25, still applies to all new 1- and 2-family dwellings and must be complied with. I understand that the issuance of
this permit does not relieve me of compliance with other applicable codes and ordinances.

Applicant’s Sig-lamre

Date Signed

MUST BE COMPLETED BY THE MUNICIPALITY BEFORE FORWARDING PLY 2 TO THE STATE DIVISION OF SAFETY AND BUILDINGS

ISSUING JURISDICTION: [0 Town [ Village U City O County of:

MUNICIPALITY NUMBER: # - FEES:

of Dwelling Location

PERMIT ISSUED BY: DATE
ISSUED:

SBD-8254 (R.2/00) Distribution: OPly | - Issuing Jurisdiction O Ply 2 - Municipality Forwards 1o State [f New Dwelling  OPly 3 - Applicant

Register February 2007 No. 614




81 ' DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

INSTRUCTIONS

The owner, builder or agent shall complete and provide all required information on the application form
down through the Signature of Applicant block. This data is used for statewide statistical gathering on new
one—and two~family dwellings, as well as for local administration. Prior to submitting this application to
the municipality, obtain any necessary sanitary or zoning permit from the county. After completing this
application, submit it to the local municipality having jurisdiction. Plan review or building inspections will
not be performed by the municipality. .

PERMIT REQUESTED:
¢ Fill in building address.

& Fill in legal description of lot, subdivision name, lot number and block number.

PROJECT DATA:

e Fill in all numbered project data blocks (1-7) with the required information. All data blocks
must be filled in, including the following:

1. Type — Check only “1-Family” or “Z—Family” if that is what is being built. In other words,
do NOT use this form if only a new detached garage is being built, even if it serves a one or
two family dwelling.

2. HVAC Equipment — Check only the major source of heat, not any supplemental sources.
Mark central air conditioning if present. Only check “Radiant Baseboard or Panel” if there
is no central source of heat.

4. Complete type of construction — Use this form for site~built homes or homes built to the WI
UDC requirements. Do NOT use this form for a manufactured home that was built to the
U.S. HUD requirements.

6. Living Area — Include any finished area including finished areas in basements. For two~fam-
ily dwellings, include total combined areas.

7. Estimated Cost — Include the total cost of construction, but not cost of land or landscaping.
SIGNATURE:
¢ Sign and date application form.

ISSUING JURISDICTION -
- This must be completed by the AUTHORITY HAVING JURISDICTION.

¢ Check off MUNICIPALITY STATUS of issuing jurisdiction, such as town, village, city or
county.

¢ Fill in MUNICIPALITY NUMBER OF DWELLING LOCATION. If issued by a county, indi-
cate the specific municipality number where the dwelling will be built.

* Fill in name of person issuing permit and date building permit issued.

PLEASE FORWARD SECOND PLY WITHIN 30 DAYS AFTER ISSUANCE TO:
(You may fold along the dashed lines and insert this form into a window envelope.)

Safety & Buildings Division

P O Box 2509
Madison, WI 53701-2509

Repister February 2007 No. 514




Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 82

INSPECTION REPORT AND
NOTICE OF NONCOMPLIANCE

Report Date: lespection Date Permit No.: Parcel No;
Project Address Subdivision Lot No.: Block No.:
inspection [ IFooting [ClErosion Control [_}Foundation {IBsmt Drain Tile [JUnderslab Plbg - [|Rough HYAC
Type(s): [ JRough Plumbing  [JRough Electricat  [_]Construction [Cinsulation/Eoergy  [_JFinal CJother:
Area Inspected. if Partial Inspection: H Final Inspection, Occupaﬁcy May: [ ]Take Place Now

[[] Not Take Piace Until The Items Below Are Corrected and [nspected

[] Other:
Owner: Contractor:

-l e

o)

)
U
AN INSPECTION OF THE ABGvERRBN1SES fia s isysk i THE BLLOWING NONCOMPLIANCES:

/
ORDER CODE SECTION—] ) (_9\/‘ FINDINGS AND REQUIREMENTS

NO. =
N

IMPORTANT: Please report when violations are corrected. AVOID DELAY

NOTICE OF NONCOMPLIANCE: All cited violations shall be corrected within 30__days after written netification uniess an extension of
time is granted. Each day that the violation continues after notice shall constitute a separate offense and is subject to remedies and penalties by the
authority having jurisdiction. Appeals per ch. 68, W1 Siats. und s. Comm 2(h21,

Enforcement DTown L__l Village D City D County OF; Authority By Municipal Ordinance Section::
Jurisdiction: [ Jstate L] Insp Agency# _

Inspector’s Name: Violations Explained To: Compliance Date;

Inspector’s Address: Office Hours: Telephone No:

Distribution: SPly 1 - Contractor [Ply 2 - Inspector GPly 3 - Owner OPly 4 - File

SBD-6025 (R 04/02) Page of

Register February 2007 No. 614




Comm 20-25 APPENDIX

DEPARTMENT OF COMMERCE
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Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 84

Safety and Buildings Divisio:
Bureau of Integrated Service.

PETITION FOR VARIANCE
INFORMATION AND INSTRUCTIONS Comm 3

tn instances where exact compliance with a particular code requirement cannot be met or alternative designs are
desired, the Division has a petition for variance program where it reviews and considers acceptance of alternatives
which are not in strict conformance with the letter of the code, but which meet the intent of the cede. A variance is
not a waiver from a code requirement. The petitioner must provide an equivalency which meets the intent of
the code section petitioned 1o obtain a variance. Documentation of the rationale for the equivalency is requested
below. Failure to provide adequate information may delay your petition. Piciures, sketches, and plans may be
submitted to support equivalency. If the proposed equivalency does not adequately safeguard the health, safety,
and welfare of building occupants, frequenters, firefighters, etc., the variance request will be denied. NOTE: A
SEPARATE PETITION IS REQUIRED FOR EACH BUILDING AND EACH CODE ISSUE PETITIONED (i.e., 57.13
window issue cannot be processed on the same petition as 51.16 stair issue). 1t should be noted that a petition for
variance does not take the place of any required plan review submittal.

The Division is unable 1o process petitions for variance that are not properly completed. Before submitting the
application, the following items should be checked for completeness in order to avoid delays:

Petitioner’s name (typed or printed)
Petitioner’s signature
The Petition for Variance Application must be signed by the owner of the building or system unless a- ‘Power
of Attorney is submitted.
Notary Public signature with affixed seal
» Analysis to establish equivalency, including any pictures, illustrations or sketches of the existing and
proposed conditions to clearly convey your proposal to the reviewer. '
Proper fee
Any required position statements by fire chief or municipal official

A position statement from the chief of the local fire department is required for fire safety issues. No
position statement is required for nonfire safety topics such as sanitary. plumbing or POWTS
systems and energy consetvation. Position statements for both the fire department and municipality
are required for barrier—free petitions. For rules relating to one- and two—family dwellings, only a
position statement from the local enforcing municipality is required. Position statements must be
completed and signed by the appropriate fire chief or municipal enforcement official. See the back of
SBD-9890-X, Petition for Variance Application form for these position statement forms. Srgnatures
or seals on all documents must be originals. Photocopies are not acceptable.

Register February 2007 No. 614




85 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

“ontact numbers and fees for the Division’s review of the petition for variance are as follows:

Chapter (circle appropriate category)  Revenue Review Office Contact Number Fee Revision

Code Fee
Comm 5, License, Certification, Registration .............ocoiai it Madison .......... (608) 261-8500 .......... $200 ...... $100
Comm 10, Flammable iquids ... ..o e Madison .......... (608) 266-7529 .......... $250 ...... $100
Comm 1113, LPG, LNG, CNGlanks ..........ccovieevnnn. 8258 ... Waukesha ........ (262) 548-8617 .......... $250 ...... $100
Comm 16, Electrical . ... ..o 7631 .......... Madison .......... (608) 266-7520 .......... $250 ...... $160
Comm 18, Elevalors ... ..o iiiiiiiiraiaiiaianns B260.......... Waukesha ........ (262) 521-5444 ... ... .... $250 ...... $100
Comm, 20-25 Uniform Dwelling Code . .................. . 7655 . ......... Madison .......... (608) 2675113 ... ........ $i25 ... $50
Comm 34, Amusement Rides ................. ... ool 8266 .......... Madison .......... (608) 267-4434 ...... L. 8280 L. $100
Gomm, 41-42 Boilers and Pressure Vessels ............... B25B.......... Waukesha ........ (262) 548-8617 .......... $250 ...... $100
Comm 50-64, Commercial BuildingCode ................ 7648 ... .. All Offices ......... See Office Numbers Below . $500 ...... 100

{For Fire System Petition for Variances — Contact the Madison or Waukesha offices)

Comm 66, Uniform Multi-Family Dwellings ................ 7648 ... Al Offices......... See Office Numbers Below . $500 ...... $100
Comm 67-68, Rental Unit Energy Efficiency Code .......... 7646 .......... Madison .......... {608) 267-2240 .......... 5125 ....... $50
Comm 69, Barrier—Free Requirements .................... 7648 .......... All Offices ......... Ses Office Numbers Below . $250 ...... $100
Comm 70, Historic Building Code  .................oius, 7648 ... .. ..... All Offices ......... See Office Numbers Below . $300 ...... $100
Cormm B0-82, General Plumbing ....................c00 7657 .......... All Oftices ......... See Office Numbers Below . $225 ....... $75
Comm 90, Swimming Pools . ... i 7650 .......... Madison .......... (608) 2673605 .......... $250 ....... $75
CommB83POWTS .. ... P FeEY ... All Offices . .. . . .. ... See Office Numbers Below . $225 ....... $75
YTl T o =T o1 1= e AR R R PR $250 ...... $100

Revisions are accepted only for 1 year after action on original petition.

Priority Review: The Department will schedule Petitions for Variance at the earliest available date, or the date reguested at time of
scheduling, which ever is later. Therefore, Priority Reviews are not generally available. In special circumstances, the Section Chief of the
reviewing office may permit review prior to the scheduled date upon request by the submitter. If earier review is permitted by the Section
Chief, the Petition review fees will be doubled.

Except for special cases, the Division will review and make a determination on & petition for variance within 3 business days of the
scheduled beginning date, provided all calculations, documents, and fees required for the review have been received.

Appeintment and Scheduling Information:

It is strongly recommended that an appointment be made in advance. For your convenience we have instatled a 24 hour, fol} free number
dedicated to receiving fax plan review appointment request only. The number is 877-840-9172. Be sure to indicate whether you
‘want the next available review statewide or prefer a choice of an office. The petition review will be scheduled with the same office
where the plan was/will be reviewed. You will reccive a FAX back with an Appointment Date, Transaction 1D No. and Assigned Reviewer.
You may also email the request to PlanSchedule @commerce.state.wi.us. If you wish (o schedule a review appointment by phone, you may
call any of the full service offices. At the time of making an appointrent, you may request review for a specific office of desired (beginning)
date for review. Plans must be received in the office of the appointment no later than 2 working days before the confirmed appointment.
Non—scheduled submittals or submittals received without a confirmed appointment date and transaction number on the form may be
assigned to offices other than the receiving office depending on reviewer availability. To obtain a submittal checklist call the material order
unit at 608-266—1818 or one of the full service offices listed below .. Certain petitions may be limited to certain offices depending on
the petition issues, see above table for appropriate office.

Madison S&BD Hayward S&BD CaCrosse S&BD. Shawano S&BD Green Bay S&bBD Waukesha S3BD

201 W Washington Ave 10541N Ranch Rd 4003 N Kinney Coulee | 1340 E Green Bay 2331 San Luis Place 141 NW Barstow St
53703 Hayward W| 54843 Rd : Shawano WI 54166 | Green Bay, W |1 54304 | 4th Fioor

PO Box 7162 ‘| LaCrosse W Waukesha WI53186

Madison W| 53707-7162] 715-634-4870 54601-1831 715-524-3626 920-~492-5601

608-266-3151

Fax: 608-267-9566
TDD 608-264-B777
Email: PianSchedule @
commerce.state.wi.us

Fax: 715-634-5150
Emait; PlanSche-
dule@ com-
merce.state.wi.us

608-785-9334

Fax: 608-785-9330
Email: PlanSche-
dule @ com-

merce.state.wi.us

fFax: 715-524-3633
Email: PlanSche-
dule@ com-
merce.state.wi.us

FAX: 920-492--5604
Email: PlanSchedule @
commerce.state.wi.us

262-548-8600

Fax: 262-548-8614
Email: PlanSchedule @
commerce.state.wi.us
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Comm 20-25 APPENDIX

|

WISCONSIN ADMINISTRATIVE CODE 86

APPLICATION FOR REVIEW PETITION FOR

VARIANCE SED-9890X

-Complete all pages-

Salety & Buildings Division
Bureau of Integrated Services

This page may be utilized for fax appointments
Complete and indicate date plans will be in our office

1.  Facility Information

Facility (Bullding) Name:

Number and Street,

Zip:

Commerca Site Number (if known);

Legal Descrption:

Complete for confirmed appointments*:

Transaction ID:

Previous Related Trans. ID:

Asslgned Reviewer:
Assigned Office:

County of: Review Start Date*:
(YCHy { )Vvilage { )} Town of: “Submittal must be receivad in the offlce of the appointment no
later than 2 Ing days before the confirmed appointment.

NOTE: Personal infermation you provide may be used for secondary purposes [Privacy Law s. 15.0441)(mp, Statar
2. Dwhner information Customer # 3. Designer Information castomar #
Name Designer { -

N
Company Name Design FiW m
Number and Street .N‘Gﬁﬁ‘ar hnd rejt

/‘-\/ ]
— - - -

Cily, State, Zip Code /l/ L Gity, Gtate, le:ﬂe/ e
Contact Parson : ( dontakt Persqn .~
Telephone Number / r\/E& W Teiephor]e Ndmber Fax Numbsr
4, Plan Roview Status P a‘pr!evlously Aeviow by (please enclose a copy of review letter)
[ Plan submitted with petition ' L~ O State 0 Municipality 01 Approved [ Held O3 Denied

Code Being Petitioned {
(O Building 0 HVAC [ Plumbing O Private Sewage Systemn
[ Swimming Pocl {1 Electrical

['1 Plan will be submitted after getitioh de inatio
{1 Requesting revisicn z

Commerce Transaction Ngynber

5. State the code section being petitioned AND the specific condition or issUs you are requesting be covered under this petition for variance,

6. Reason why compliance with the code cannot be attained without the variance.

7. State your proposed means and rationale of providing equivalent degree of health, safaty, or welfare as addressed by the code section petitioned.

8. List attachments 1o be considered as part of tha petilioher's statements (i.e., model code seclions, lest reports, research articles, expen
’ opinion, previously approved variances, piciures, ptans, sketches, etc.).

. VERIFICATION BY OWNER - PETITION IS VALID ONLY IF NOTARIZED WITH AFFIXED SEAL AND ACCOMPANIED BY REVIEW FEE
Mota: Petifionar must be the owner of the building or system or credential applicant for a Comm 5 petition. Tenants, agents, designers, contractors,
attorneys, etc., shall not sign petition unless Power of Aftorney is submitted with the Petition for Varance Application,

, being duly swom, | state as petitioner that I'have read the foregoing patition and 1 believe

it is true and that | have significant ownership rights to the subject building or project.

Subscribed and sworn Notary Pubtic My commission expires
to bafore me this date on

Patitioner's Name {lypa or print)
Patitioner's Signature

Complete other side for variance requests from Comm 20-25 and Comm 61-65

MAKE CHECKS PAYABLE TO DEPT. OF COMMERCE TOTAL AMOUNT DUE $

Attach check here.

SBD-98390X (R. 1/2003) (Cheek our website at hupz/www. qommerce state, wi.us/SB/SB-DivEanms htinl for the most current version of this form)

SBD-9890-X (R. 01/2001) THIS FORM 15 VALID ONLY FROM 07/01A02 TO 01/01/04 (Cheek our website at hupoifwww conumeree.state wius/SB/SB-DivForms.himl for the most current
verstor of this form)

Repister February 2007 No. 614
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DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Owner's Name : Project Location

Plan Number

Page 2 of

Fire Department Position Statement
To be completed for variances requested from Comm 61-65, Comm 10, and other fire related requirements.

| have read the application for variance and recommend: (check appropriate box)

O Approval 3 Conditional Approval O Benial

[J No Comment

Explanation for recommendation including any conflicts with local rules and regulations and suggested conditions:

/A
=

l._._../

Fire Department Name and Address

N\ T

Name of Fire Chief or Designea (type or print}

{ } ) TeleWer

Signature of Fire Chief or Designee V \_// | ¥ Date Signed
/-—\ I
ING INS ICIN ECOMMENDATION
ue t d f Grnm 20-23 Iso to be used it Comm 61-65 plan review

O Denlal

n the building under construction; optional in other cases.
ase submit a copy of the orders

O No Comment

Explanation for recommendation including any. conflicts with local rules and regulations and suggested conditions:

Municipality Exercising Jurisdiction

Name and Address of Municipal Official (type or print)

Telephone Number of Enforcement
Official

Signature of Municipal Enforcerment Official

Date Signed

SBD-9720 (R.01/2003)

Register February 2007 No. 614




Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE

SANITARY PERMIT REQUIREMENTS
Section Comm 20.09 (5) (b) 3. refers to s. Comm 83.25 (2), which reads as follows:

Comm 83.25 (2) ISSUANCE OF BUILDING PERMITS. (a) General. Pursuant to s. 145,95, Stats., the issuance
of building permits by a municipality for unsewered properties shall be in accordance with this subsection.

(b) New construction. A municipality may not issue a building permit to commence construction or
installation of a structure that necessitates the use of a POWTS to serve the structure, unless:

1. The owner of the property possesses a sanitary permit for the installation of a POWTS in accordance
with s. Comm 83.21; or

Note: Section Comm 83.21 outlines the procedures for the issuance of sanitary permits, Sections 145,135 and 145.19, Stats.,
mandate that no private sewage system may be inslalled unless the owner of the property holds a valid sanitary permit,

2. APOWTS of adequate capability and capacity to accommodate the wastewater flow and contaminant
load already exists to serve the siructure.

Note: See ss. Comm 83.02 and 83.03 concerning the application of current code requirements to existing POWTS.

(¢) Construction affecting wastewater flow or contaminant load. 1. A municipality may not issue a
building permit to commence construction of any addition or alteration to an existing structure when the
propo%ed construction will modify the design wastewater flow or contaminant load, or both, to an existing
POWTS, unless the owner of the property:

a. Possesses a sanitary permit to either modify the existing POWTS or construct a POWTS to
accommodate the modification in wastewater flow or contaminant load, or both; or

b. Provides documentation to verify that the existing POWTS is sufficient to accommodate the
modification in wastewater flow or contaminant load, or both.

2. For the purpose of this paragraph, a modification in wastewater flow or contaminant Ioad shall be
considered to occur:

a. For commercial facilities, public buildings, and places of employment, when there isa proposed ch‘inge
in occupancy of the structure; or the proposed modification affects either the type or number of plumbing
appliances, fixtures or devices discharging to the system; and

b. For dwellings, when there is an increase or decrease in the number of bedrooms,

(d) Documentation of existing capabilities. Documentation to verify whether an existing POWTS can
accommodate a modification in wastewater flow or contaminant load, or both, shall include at least one of
the following:

1. A copy of the plan for the existing POWTS that delineates minimum and maximum performance
capabilities and which has been previously approved by the department or the governmental unit.

2. Information on the performance capabilities for the existing POWTS that has been recognized through
a product approval under ch. Comm 84.

3. A written investigative report prepared by an architect, engineer, designer of plumbing systems,
designer of private sewage systems, master plumber, master plumber—restricted service or certified POWTS
inspector analyzing the proposed modification and the performance capabilities of the existing POWTS.

(e)Sethacks. 1. A mum'cipd]ity may not issue a building permit for construction of any structure or addition
to a structure on a site where there exists a POWTS, unless the proposed construction conforms to the
applicable setback limitations under s. Comm 83.43 (8) (1.

2. The applicant for a building permit shall provide documentation to the municipality issuing the building
permit showing the location and setback distances for the proposed construction relative to all of the
following:

a. Existing POWTS treatment components.
b. Existing POWTS holding components.

¢. Existing POWTS dispersal components.

Note: A municipality which issues building permits may delegate to the governmental unit responsible for issuing sanitary permits
the determination of whether the proposed construction will affect or interfere with an existing POWTS retating 1o capability or
location of the existing POWTS.

Register February 2007 No. 614
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DEPARTMENT OF COMMERCE

Comm 20-25 APFENDIX

MINIMUM FASTENER SCHEDULE TABLE

Other interior and exierior panel products and finishes installed per manufacturer requirements.
For engineered connectors, use manufacturer’s specified fasteners.

Description of Building Materials/Connection

Number and Type of Fastener? 23

Fioor Framing

2-12d

Joist to joist, face nailed over support

Joist to sill or girder, toe nail 2-16d, 3-8d
Band or rim joist to joist, end nail 3-16d

Band or rim joist to sill or top plate 2-16d at 16" 0.c.
Bridging to joist, toe nail each end 2-8d .

Built-up girder and beams, top loaded

10d at 32" o.c. at top and bottom and

staggered and two at ends and at

_ each splice _
Built-up girder and beams, side-loaded : 16d at 16” o.c. at top and botiom and
staggered and two at ends and at
each splice
Ledger strip to beam, face nail 3-16d each joist
Joist on ledger to beam, toe nail 3-8d
Wall Framing
Sole plate to joist or blocking, face nail 16d at 16" 0.c.
Top or sole plate to stud, end nail 2-16d '
Stud 1o sole plate, toe nail 4-8d or 3-16d
Doubled studs, face nail - _ 16d at 24" o.c.
Doubled top plates, face nail ‘ 16d at 16” o.c.
Top plates, laps and intersections, face nail 2-16d
Continuous header, two pieces 16d at 16" 0.c. along each edge
Continuous header to stud, toe nalil 4-8d
1" corner brace io each stud and plate, face nail 2-8d or 2 staples, 1 3/4”
Built—-up corner studs 16d at 30" 0.c., 16d at 24" o.c.
Roof/Ceiling Framing
Ceiling joists to plate, toe nail 2-16d, 3-8d
Celling joist, laps over partitions, face nail 3-16d
Ceiling joist to parallel rafters, face nall - , 3-16d

Rafter to plate, toe nail (maximum 6' rafter span, engineered connector for lon- 2-16d, 3-8d
ger)

Roof rafters to ridge, valley or hip rafters, toe nail 4-16d

Roof rafters to ridge, valley or hip rafters, face nail 3-16d

Collar ties to rafters, face nail _ 3-8d

Boards and planks

17 x 6" subfloor or less to each joist, face nail 2-8d or 2 staples, 1 3/4"
Wider than 1" x 6" subfloor {oe to each joist, face nail 3-Bd or 4 staples 1 3/4"
2” subfloor to joist or girder, blind and face nail _ 2-16d

1" x 6" roof sheathing to each bearing, face nail . 2-Bd or 2 staples, 1 3/4°
1” x 8" roof sheathing to each bearing, face nail 2-8d or 3 staples, 1 3/4”
Wider than 1" x 8” roof sheathing to each bearing, face nail 3-8d or 4 staples, 1 3/4"
2—-inch planks 2-16d at each bearing

Register February 2007 No. 614
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WISCONSIN ADMINESTRATIVE CODE

S0

Panel Sheathing

Spacing of Fastener

Material Fastener Edges intermediate Supports
Engineered wood pansl for
subficor and roof sheathing
and wall corner wind bracing
to framing
5/16-inch to 1/2-inch 6d common or deformed nail 8" 10" 4
or staple, 1 1/2°
5/8-inch to 3/4—inch 8d smooth or common, 6d 6" 124
: deformed nail, or staple, 14
ga.1%"
7/8-inch to 1-inch 8d common or deformed nail 6" 12"
1 1/8-inch to 1 1/4-inch 10d .smooth or common, or 8d g” 12"
deformed nail
Combination .subfloor/
underlayment to framing _
3/4—inch or less 6d deformed or 8d smooth or 86" 12"
common nail
7/8-inch to 1-inch 8d smooth, common or 6" 12"
deformed nail
1 1/8-inch to 1 1/4-inch 10d smooth or common or 8d 6" 12"
deformed nail
Wood panel siding to fram-
ing
1/2—inch or less 6d corrosion—resistant siding 6" 12"
and casing nails ‘
5/8~inch 8d corrosion-resistant siding 6" 12"

and casing nails

"All nails are smooth—common, box or deformed shank except Where otherwise stated

2Nail is a general description and may be T-head, modified round head or round head.

SStaples are 16-gauge wire, unless otherwise noted, and have a minimum 7/16~inch 0.d. crown widih.
4Staples shall be spaced at not more than 10 inches o.c. at intermediate supports for floors.
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UDC Floor & Ceiling Joist and Roof Rafter Span Tébles
And Design Value Tables

Use the following Span Tables to determine the maximum spans for floor and ceiling joists and roof rafters.
These spans are based on:

» simple, single spans (although the tables may be safely used for continuous two—span floor joists)

¢ uniformly distributed loads

« fully supported members with one edge properly sheathed and nailed

« for floor joists and roof rafters, the top edge shall be properly sheathed and natled.

e roof rafter slopes of at least 3:12

The criteria for each Span Table is given in the upper left hand corner and is also summarized in the table of
Span Tables below. Choose the appropriate Span Table based on the member type and required loading. Select
your desired member depth, member spacing and span to determine the minimum Fb valve. Note that these
tables include recommended deflection criteria. However, for strict code compliance, only the Fb strength
requirements must be satisfied. The modulus of elasticity (E) values, would be met for serviceability purposes
only.

Note that straight-line interpolation is permitted for intermediate spans and design values. Span is measured
from face to face of supports plus one—half of the required bearing of 11/2” on wood or metal and 3” on
masonry or concrete at each end. For sloping rafters, the span is measured along the horizontal projection.

Section Comm 21.27 allows reduction of the snow live load for roof slopes greater than 30 degrees (7/12 slope)
yased on the formula Cs = 1 - (a~30)/40, where “a” is the slope of the roof expressed in degrees Following is
a table of tabulated values for certain roof slopes.

Zone 1 Live Zone 2 Live
Slope Angle in Degrees | Load (psf) Load (psf)
7/12 30 40 30
10/12 40 30 225
12/12 45 25 18.8
14/12 50 20 15

Use the Design Value tables following the Span Tables to determine the acceptable species and grades to satisfy
minimum Fb values obtained from the Span Tables. The Design Value tables assume at least three members
spaced no more than 24 on center. Use the Normal Duration column Fb values for joists and the Snow Load-
ing column Fb values for rafters.

See the following examples for further guidance.

Tables are reprinted courtesy of American Forest & Paper Association.
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WISCONSIN ADMINISTRATIVE CODE

Live Dead
Table Load Load :

No. Member Type | (psf) {(psf) Condition (Deflection)*
F-2 Floor Joists 40 10 - L/360
C-1 Ceiling Joists 10 5 Drywall ceiling, no attic storage 1./240
C-2 Ceiling Joists 20 10 Attic storage L/240

: 30 Maximum 2 layers of asphalt shingles or
R-2 Roof Rafters (Zone 2) 10 wood shakes/shingles L7240
40 Maximum 2 layers of asphalt shingles or
R-3 Roof Rafters (Zone 1) 10 wood shakes/shingles 1./240
' 30
R-10 Roof Rafters | (Zone2) | 20 - |Heavy roof covering (clay tile) 1./240
40 )
R-11 Roof Rafters (Zone 1) 20 Heavy roof covering (clay tile) L/240
30 Maximum 2 layers of asphalt shingles or
R-14 Roof Rafters (Zone 2) 10 wood shakes/shingles L/180
40 Maximum 2 layers of asphalt shingles or
R-15 Roof Rafters (Zone 1) 10 wood shakes/shingles ' L/180
30
R-22 Roof Rafters {Zone 2) 20 Heavy roof covering (clay tile) L/180
. 40
R-23 Roof Rafters (Zone 1) 20 Heavy roof covering (clay tile) L/180

*Deflection criteria are optional. For roof rafters with drywall on the underside, use the stricter L7240 tables o -
limit deflection.

Example 1. Floor Joists. Assume a required single span of 12°-9”, dead load of 10 psf and joists spaced 16
inches on center. Table F-2 (see following highlighted tables) shows that one solution is a grade of 2x8 having
an Fb value of 1255 would allow a span of 12°-10 which satisfies the condition. (Note that the recommended E
value to limit deflection would be 1,600,000.) Going to the Design Value Tables, we find that as an example,
2x8 Hem Fir grade No.1 has an Fb value of 1310 for normal duration. (It also has an E value of 1,500,000
which does not satisfy the recommended deflection criteria.)

Example 2. Rafters. Assume a horizontal projected span of 13°-0”, a live load of 40 psf, dead load of 10 psf, a
roof slope of 4/12 and rafters spaced 16 inches on center. Since the slope is shallower than 7/12, there is no
allowable reduction of the snow live load. Table R—3 shows that a 2x8 having an Fb value of 1300 would allow
a span of 13°~1” which satisfies the condition. (Note that the recommended E value to limit deflection would
be 1,120,000.) Going o the Design Value Tables, we find that as an example, 2x8 Douglas Fir—-Larch grade
No.2 has an Fb value of 1390 for snow loading. (It also has an E value of 1,600,000 which satisfies the recom-
mended deflection criteria.) '
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WISCONSIN ADMINISTRATIVE CODE

Example 1
Species and Grade Size Design Value in Modulus Grading
Bending, ""Fb'"' of Rules
Normal Snow Elasticity | Agency
Duration | Loading "E"
Eastern White Pine .
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,160,000
No.2 990 1140 1,100,000
No.3 2x4 605 695 900,000
Swd 570 655 900,000
Construction 775 895 1,000,000
Standard 430 495 S00.000
Utility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.il 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900,000
Stud 520 593 900,000 [ NELMA
Scicct Structural 1725 1985 1,200,000 | NSLLB
No. 1 2x8 1070 £230 1,100,000
No.2 795 9135 1,100,600
No.3 485 555 400,000
Select Structural 1580 §820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 910,000
Hem Fir
Select Structurak 2415 2775 1,600,000
No.1 & Bur 1810 2085 1,500,000
No.l 1640 1885 1,500,000
No.2 1465 1685 1,300,000
No.3 x4 865 900 1,200,000
Stud 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 633 725 F,200,000
Utility 290 330 I, 100,000
Select Structural 2095 2405 1,600,000
No.l & Bir 1570 [BOS5 1,500,000
No.1 2x6 1420 1635 1,500,000
No.2 1270 i460 1,300,000
No.3 750 860 1,200,000
Stud 775 895 1,200,000
Select Structural 1930 2220 1,600,000 | WCLIB
No.l & Btr 1450 1665 _]iO(LU_O_O WWPA
No.l 2x8 1310 1510 § _1:500.000 )
Ng.2 1175 1350 1,300,000
No,3 690 1as 1,200,000
Select Structural 1770 2035 1,600,000
No.t & Btr 1330 - 1525 1,500,000
No.l 2x10 1200 1380 1,500,000
No.2 10775 1235 1,300,000
No.3 635 725 1,200,000
Select Structural 1610 1850 1,600,000
No.l & Btr 1210 1390 1,500,000
No.1 2x12 1095 1255 1,500,000
No.2 980 1125 1,300,000
No.3 375 660 1,200,000

94




07 wew 151easd syiZuay up sequing o ARjiqeirear 1oy Apddns Jo $320N05 YRY7) §88 UL, GZ O) PIINULI] T PUT SHUL-1AAY Ul UMOUS

COMM 20-25 Appendix

e sueds ‘umoys Sazis saquing [{# ol 3jgeoijdde st pue 'ssa] pum 1sd eI §'F GF PN S1A9]GE] YIT o WONog U1 JE UA0YS ST Yo arenbs Jad spunod po@rog0'] 11°g Aonse)o jo snnpat parmbas sy, BION
06T Wi TeT 68T s 91 081 LE1 STT O #I 0T Te0 180 120 TH0 £F0 pED 90 U0 0 90 00 0¥t q
BST  TFT 9te  IIT 961 18I YL FEL O OFL LTSI 080 690 B0 G800 IF0 EEQ ¥TO O BL0 110 6] q
b7 18T SI'T 661 EEL 891 wEL O &EL 9T 880 9L0  $90  FEC tPD GED L0 610 1D 091 g
87 OET TIT Rl LT 1§D S 10T 880 S0 €90 150 IF0 10 0 vI0 0Tl E
0-77 0-7¢ L-12 1-1T 9T QDT 9-61 Ti81 Rl 6°L1 ToLl iL-91 %iS1 £-S1 9-vl &€l 0-€l Tl £l £t T6 (7L (63 74
TS %47 1-bD 9-€E 0L §-TT 6-1T -1 .0-0¢ 116l £l {9-81 6-L1 0Ll €90 §-§0 9-pl L-€0 LTE 9-11 E£-01 (1R ol (AL
65 T-ST G-bT 01€C ©-€L 9-2 6-i [T {€-0T 9-61 R&-81 6-L1 0190 [1-SE dIPL 6kl LTI E-1l 66 9]
0-9 Z-ST P-yT 1€ 9T L1 9-0Z 9+60 ¥-B1 oLl TEST. 9-pt O°El £l 0Tl
9-81 1-Bl &-L1 Ll 1191 9-91 0-91 L-§1 1-§1 &-¥1 T-p1 iL-€l T1-€1 9-T1 1I-11 v-1l 861 001 £6 S8 L-L 80 0¥c
28 g-07 £-07 Ol6l ¥-60 11-81 $-81 I[I-L1 S§-L1 (191 ©-90 011 (€-§1 8-p1 O-¥1 v-€l R-Tl M-I T-1I v-01 €6 &8 *¥-L o6l 01Xz
& §-12 ©-1T 8GL T-0C L-61 161 ©-81 iI-LI #-Ll i8-01 0-91 +-S1 &-¥1 OC¢l 1-€1 E£-TL #-11 ¢0I €6 08 0H
DEn 16T t-€T 320 0-CC ¥-17 8-00 0-0T g6l 9-81 - &-L1 K191 091 1-§1 T-yl 1-€L 110D 801 E°6 0Tl
2
o g-F1 T-F1 LI-E1 L€ €< DTl LTt BTl o1l 9-id £-01 Q16 t-6 118 ¥-8 QL €L L% 118 TS V74
o €-91 O1-61 9-S1 T-§1 Ol S-#0 0-kD 8-kl E-tl 01T POkl 90t M6 ¥6 68 1% §L L9 6% el 8
m 0-£b L-91 £-91 OIF€L S5 I¥0 9-Fi O-W I 0-Tl 9-il O1-0F £-0§ L6 I8 T1-8 £-L 5 09t
e 6-8F €-81 6-L1 €L 691 £-9] 9-pt FIE0 E£-€1 LTI OIF11 1-11 €01 ¥6 P8 toL Lra
el
L
W 0-11 &-0f %01 €01 001 66 96 ¢¢6 06 8B LS. 1L 69 F9 11 86 0% 9% [I€ ') 4
a4 F-T1 0T 6-10 9-11 €£-1T EI-01 8-01 +-01 0-01 676 8 $-8 1L 94 1L 8% T9 LS 0 vy 61 9xg
M (1 QR N o SR+ Rl Il R 2l I O B e ) 6 16 88 €8 6L €L 69 IT9 %% 67 gl
% Tkl 061 9-€1 1-El 8-Tl ¥-El I %0 0-01 96 06 §8 6L 1L ¥9 9% 0Tl
00FEL  UOET  O0EZ  Q0IT  000T 0061 Q0BT 004D 0091 00sI 0TI 00FT QOO 006 OO Q0L 009 005 OO 00t
{ur) (m)

Sunedg g
(1sd) “'g ‘ampe udisoq Supung  JapeEy
OvZ A9 pIpIaIp sayaul uy ueds o) panwyy
“peoj aarj gsd O 104 - voNSYAQ
‘angea uBisap Suipisg pannba oy saunusalap 3sd (| Jo peo pesg)
snpd J5d gy Jo proT aary - iuang
SYIHHELIND NDISEA

NOLLVLIWIT NOILOZTAEA 0¥7/T HLIM SYALIVY
€4 ATAVL
7 apduexy

Register February 2007 No. 614



Comm 20-25 APPENDIX

Register February 2007 No. 614

WISCONSIN ADMINISTRATIVE CODE

Example 2
Species and Grade Size Design Value in Modulus Grading
Bending: "Fb" of Rules
Normal Snow Elasticity Agency
Duration | Loading "E"
Cottonwood
Select Structural 1510 1735 1.200,000
No. | 1080 1240 1,200,000
No.2 1080 1240 1,100,000
Na.3 2x4 605 695 1,000,000
Stud 600 690 1,000,000
Construction 805 925 1,000,000
Standard 460 530 900,000
Thility 204} 230 900,000
Select Structural 1310 1505 1,200,000
No. ! 935 1075 1,200,000
No.2 2x6 935 1075 1,100,000
Na.3 525 600 1,000,000
Stad 545 630 1,000,000
Select Stractural 1210 1390 1,200,000 | NSLB
No.l 2x8 163 990 1,200,000
No.2 865 9290 1,100,000
No.3 485 555 1,000,000
Select Structural 1105 1275 1,200,000
No.1 2x10 790 9210 1,200,000
No.2 790 210 £,100,000
No.3 445 510 1,000,000
Select Structural 1005 1155 1,200,000
No.1 2x12 720 825 1,200,000
No.2 720 825 1,100,000
No.3 405 465 1,000,000
| Douglas Fir-Larch

Select Structural 2500 2875 1,900,000
No.| & Btr 1985 2280 1,800,600
No.l 1725 1985 1,700,000
No.2 1510 1735 1,600,000
No.3 254 865 990 1,400,000
Stud 855 980 1,400,000
Construction 1150 1325 1,500,000
Standard 635 725 1,400,000
Utility 315 - 365 1,300,000
Select Structural 2170 2495 1,900,000
No.i & Bir 1720 1975 1,800,000
No.t 2x6 1495 1720 1,700,000
No.2 1310 1505 1,600,000
No.3 750 860 1,400,000
Stud 775 89S 1,400,000
Select Structural 2000 2300 1,900,000 | WCLIB
No.i & Swr 1585 1825 1,800,000 | WWPA
No.1 2x8 1380 1585 _}_1(')0_09_0
No.2 1210 1350 | 1,600,000 1
No.3 690 795 1,400,000
Select Structural 1835 2110 1,900,000
No.l & Bir 1455 1675 1,800,000
No. | 2x10 1265 1455 1,700,000
No.2 1105 1275 1,600,000
No.3 635 725 1,400,000
Select Structural 1670 1920 1,900,000
No.l & Btr 1325 1520 1,800,000
No.1 2x12 1150 1325 1,700,000
No.2 1005 1155 1,600,000
No.3 575 660 1,400,000
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Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 108
Design Values for Joists and Rafters
These “Fb™ values are for use where repetitive members are spaced not more than 24 inches. Vaiues for suefaced dry or surfaced green lumber apply at 19% maximun
moisture content in use.
Design Value in Bending, “Fb”
] Grading Rules
Specics and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Cottonwood
Select Structural 1510 1735 1,200,000
No.1 1080 1240 1,200,000
No.2 1080 1240 1,130,000
Na.3 2x4 a0s 095 1,000,000
Stud ) 600 690 1,000,000
Construction 805 925 1,000,000
Standard 460 530 900,000
Ulility 200 230 500,000
Select Structural 1310 1505 1,200,000
No.t . 935 1075 1,200,000
No.2 2x6 935 1075 1,100,000
No.3 ] 525 600 1,000.000
Stud 545 030 1,000,000
Select Structural 1210 1390 1,200,000 § NSLB
No.t 2x8 865 990 £,200,000
No.2 865 990 1,100,000
No.3 485 355 1,000,000
Sclect Structural 1105 1275 1,200,000 .
No.i 2x10 790 910 1,200,000
No2 790 910 1,100,000 ;
No.3 445 510 1,000,000
Select Structural 1005 1155 1,200,000
No.1 2x12 720 825 1,200,000
No.2 720 825 1,100,000 i
No.3 405 465 1,000,000 ‘ ‘
Douglas Fir-Larch [
Select Structural 2500 2875 £.900,000
No.l & Bir 1985 2280 . 1,800,000
No.1 1725 1985 1,700,000
No.2 1510 1735 £,600,000
No.3 2x4 865 990 1,400,000
Stud 835 980 1,400,000
Construction 1150 1325 £,500,000
Standard 635 725 1,400,000
Utility 315 365 1,300,000
Seleet Structural ’ 2170 2495 £.900,000
No.1 & Bur 1720 1975 1,800,000
No.i 2x6 1495 1720 1,700,000
No.2 1310 1505 1,600,000
No.3 150 860 1,400,000
Stud 75 895 £,4400,000
Select Structaral 2000 2300 1,900,000 § WCLIB
No.1 & Str 1583 1825 1,800,000 | WWPA
No.1 2x8 1380 1585 1,700,000
No2 1210 1390 |. 1,600,000
No.3 690 795 1,400,000
Select Structural 1835 2110 1,900,000
No.1 & Bir 1455 1675 1,800,000
No.1 o x10 1265 1455 1,700,000
No.2 . 1105 1275 1,600,000
No.3 635 725 1,400,000
Select Structural ' 1670 1920 1,900,000
No.,1 & Btr 1325 1520 1,800,000
No.1 2x12 1150 1325 1,700,000
No.2 1065 11535 1,600,000
No.3 575 660 1,400,000
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Comm 20-25 APPENDIX

Design Value in Bending, “Fb”

‘ Grading Ruies
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Douglas Fir-Larch (North) -
Select Structural 2245 2580 1,900,004
No.l /No.2 1425 1635 1,600,000
No.3 820 940 1,400,000
Stud 2x4 820 945 1,400,000
Construction 1095 1255 1,500,000
Standard 605 695 1,400,000
Utiliey 290 330 1,300,000
Select Structural 1945 2235 1,900,000
No.i /No.2 2x6 1235 1420 1,600,000
No.3 70 815 1,400,000
Stud 750 860 1,400,000 | NLGA
Select Structural 17935 2065 1,900,000
No.1 /No.2 2x8 1140 | 1310 1,600,000
No.3 655 755 1,400,000
Select Structural 1645 1890 1,500,000
No. /No-2 2x10 1045 1200 1,600,000
No.3 600 690 1,400,000
Select Structural 1495 1720 1,900,000
No.l /No.2 2x12 950 1090 1,600,000
No.3 545 630 £,400,000
Douglas Fir-South
Select Structural 2245 2580 £,400,000
No.1 1555 1785 1,300,000
No.2 1425 1635 1,200,000
No.3 2x4 820 4} 1,100,000
Stud 820 945 1,100,000
Construgtion 1063 1225 1,200,000
Standard 605 695 1,100,000
Utility 290 330 1,000,000
Select Structural 1945 2235 1,400,000
No.t £345 1545 1,300,000
No.2 2x6 1235 1420 1,200,000
No.3 710 815 1,100,000
| Stud 750 2860 1,100,000 | WWPA
Select Structural 1795 2065 1,400,000
No.l 2x8 1240 1430 1,300,000
No.2 1140 1310 1,260,000
No.3 655 753 1,100,000
Select Siructural 1645 1890 - 1,400,000
No1 2x10 1140 1310 1,300,000
No.2 1045 1200 1,200,000
No3 . 600 690 1,100,000
Select Structurat 1495 1720 1,400,000
No.l 2x12 1035 1190 1,300,000
No.2 950 1090 1,200,000
No.3 545 630 1,100,000+
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Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 110
Design Value in Bending, “Fb* .
Grading Rules
Spectes and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
LEastern Hemlock-Tamarack
Select Structural © 2155 2480 £,200,000
No. | 1335 1533 1,100,000
No.2 990 1140 [, 00,000
No.3 2x4 605 695 900,000
Stud 510 655 200,000
Construction 775 805 1,000,000
Standard 430) 495 900,060
Utikity 200) 230 800,000
Select Structural 1870 2150 1,200,000
No.1 1160 £330 1,164,000
No.2 2x6 860 990 1,100,000
No3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000 | NSLB
No.l 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.i 210 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 %00,000
Select Structural 1440 1655 1,200,000
No.1 2x12 890 1025 1,100,000
No.2 660 760 1,100,000 i
“| No.3 405 465 900,000 .
Eastern Sofiwoods H
Seleet Structural 2155 7430 1,200,000 i
No.1 1335 1535 1,100,000
No.2 990 1140 1,100,000
No.3 2x4 605 6935 900,000
Stud 570 635 900,000
Construction TI5 895 1,000,000
Standard 430 495 900,000
Uhility 200 230 800,000
Select Structural 1870 2150 1,200,000
No.l 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No,3 525 600 900,000
Stud 520 595 900,000 | NELMA
Select Structural 1725 1985 1,200,000 | NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 5355 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 835 1,100,000
No.3 445 510 900,000
Select Structural 1440 1655 1,200,000
No.1 2x12 390 1025 1,100,000
No.2 660 160 1,100,000
No.3 405 465 900,000
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Design Value in Bending, “IFbh”

Grading Rules
Speeies and Grade Size Normal Duration Snow Loading Modulns of Elustivity “E” Agency
Eastern: White Pine
Select Structural 2155 2480 1,200,000
No.1 1335 1535 1,100,000
No.2 9% 1140 1,100,000
No.3 2x4 605 695 800.000
Stud 570 655 900,000
Construction 775 295 1,000,000
Standard 430 495 900,000
Utikity 200 230 800,000
Sefect Structural 1870 2150 1,200,000
No.l 1160 1330 1,100,000
No.2 2x6 860 990 1,100,000
No.3 525 600 900.000
Stud 520 595 000,000 | NELMA
Select Structural ] 1725 1985 1,200,000 | NSLB
No.1 2x8 1070 1230 1,100,000
No.2 795 915 1,100,000
No.3 485 555 900,000
Select Structural 1580 1820 1,200,000
No.1 2x10 980 1125 1,100,000
No.2 725 235 1,100,000
No.3 445 510 400,000
Setect Struceural 1440 1655 1,200,000
No.l 2x12 890 1025 1,100,000
No.2 660 760 1,100,000
No.3 405 465 900,000
Hem Fir
Select Structural 2415 2775 1,600,000
Ne.l & Bir 1810 2085 1,500,000
No.1 1640 1885 1,500,000
No.2 1465 1685 1,300,000
Neo.3 2x4 865 990 1,200,000
Stud 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 633 725 1,200,000
Utitity 290 330 1,100,000
Select Structuoral 2095 2405 1,600,000
No.l & Btr 1570 1805 1,500,000
No.1 2x6 1420 1635 1,500,000
No.2 1270 1460 1,300,000
No.3 750 860 1,200,000
Stud 715 895 1,200,000
Select Structural 1930 2220 1,600,000 | WCLIB
No.l & Bir 1450 1665 1,500,000 | WWPA
Neo.l 2x8 1310 1510 1,500,000
No.2 ' 1175 1350 1,300,000
No.3 690 795 1,200,000
Select Structural 1770 2035 1,600,000
No.1 & Bir 1330 1525 1,500,000
No.1 2x10 1200 1380 1,500,000
No.2 1075 1235 1,300,000
No.3 635 725 1,200,000
Select Struciural 1610 1850 1,600,600
No.l & Btr 1210 1390 1,500,000
No.1 2x12 1095 1255 1,500,000
Neo.2 980 1125 1,300,000
No.3 575 660 1,200,000
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Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 112
Design Value in Bending, “Fb*
Grading Rules
Species and Grade Size Normal Duration Stow Louding Modulus of Elasticity “E” Agency
Hem--Fir (North}
Seclect Structural 2245 2580 1,700,000
No.1 /No.2 1725 1985 1,600,000
No.3 990 1140 1,400,000
Stud x4 980 1125 1,400,000
Construction i325 1520 1,500,000
Standard 720 825 1,400,000
Utility 345 395 1,300,000
Select Stroctural 1945 2235 1,700,000
No.1 /No.2 2x6 1495 1720 1,600,000
No.3 860 990 1,400,000
Stud 290 16025 1,400,000 { NLGA
Select Structural 1795 2065 1,700,000
No.1 /No.2 2x8 1380 1585 1,600,600
No.3 795 915 1,400,000
Select Structural 1645 1890 1,700,000
No.! /No.2 - x10 1265 1435 1,600,000
No.3 725 835 1,400,000
Select Structural 1495 1720 1,700,000
No.l /No.2 2x12 1150 1325 1,600,000
No.3 660 760 1,400,000
Mixed Mapte
Select Structural 1725 1985 1,300,000
No.i 1250 1444 1,200,000
Nop.2 1210 1390 1,100,000
No.3 2x4 6%) 795 1,000.000 .
Stud 603 Boo 1,000,000 {
Construction 920 1060 1,100,000 '
Standard 520 505 1,000,000
Utility 260 300 900,000
Select Structural 1495 1720 1,300,000
No.1 1085 1245 1,200,000
No.2 2x6 1045 1205 1,100,000
No.3 600 690 1,000,000
Stud 635 725 1,000,000 § NELMA
Select Structuraf 1380 I585 1,300,000
No.l 2x8 1000 1150 1,200,000
No.2 065 1110 1,100,000
Noa 550 635 1,000,000
Select Structurat 1265 1455 1,300,000
No.l 2x10 915 1055 1,200,000
No.2 385 1020 1,100,000
No.3 305 580 1,000,000
Select Structurat 1150 1325 1,300,000
No.l 2x12 835 o960 1,200,000
No.2 805 925 1,100,000
Ne.3 460 530 1,000,000
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113 DEPARTMENT OFF COMMERCE Comm 20-25 APPENDIX
Design Value in Bending, “Fb™
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Apgency

Mixed Oak

Select Structural 1985 2280 1,100,000
No.l 1425 1635 1,000,000
No.2 1380 1585 900,000
No.3 2xd 820 040 800,000
Stud 790 910 800,000
Construction 1065 1225 900,060
Standard 605 695 800,000
Utility 200 330 800,000
Select Structural 1720 1975 1,100,000
No.l 1235 1420 1,000,000
No.2 - x6 1195 1375 900,000
No.3 710 815 200,000
Stud 720 825 800,000 | NELMA
Sclect Structural 1585 1825 1,100,000
No.1 2x8 1140 1310 1,000,000
No.2 1105 1270 900,000
No3 055 755 §00,000
Select Structural 1455 1675 1,100,000
Ne.l 2x10 1045 1200 1,000,000
No.2 1010 1165 900,000
No.3 600 690 800,000
Select Structural 1325 1520 1,100,000
No.l 2x12 950 1090 1,000,000
No.2 920 1060 900,000
No.3 545 630 300,000
Mixed Southern Pine

Select Structural 2364} 2710 1,600,000
No.1 1670 1920 1,500,000
No.2 1500 1720 1,400,000
No.3 2x4 865 R0 1,200,000
Stud 890 1020 1,200,000
Construction 1150 1320 1,300,000
-Standard 635 725 1,200,000
Ulikity 315 365 1,100,000
Select Structural 2130 2450 1,600,000
Ne.l 1490 1720 1,500,000
No.2 2%6 1320 1520 1,460,600
No.3 715 395 1,200,000
Stud 75 895 1,200,000 | SPIB
Select Structural 2010 2310 1,600,000
No.1 2x8 1380 1580 1,500,000
No.2 1210 1390 1,400,000
No.3 720 825 1,200,000
Select Structural 1730 1980 1,600,000
No.1 2x10 1210 1390 1,500,000
No.2 1060 1220 1,400,000
No.3 603 695 1,200,000
Select Structural 1610 1850 1,600,000
No.1 2x12 1120 1290 1,500,000
No.2 1010 1160 1,400,000
No.3 575 660 1,200,000
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Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 114
Design Value in Bending, “Fb™
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Northern Red Oak
Select Structural 2415 2775 1,400,000
No.1 1725 1985 1,400,000
No.2 1680 1935 1,300,000
No.3 2x4 950 1090 1,200,000
Stud 950 1090 1,200,000
Construction 1265 B455 [ 1,200,000
Standard 720 825 1,100,000
Utility 345 395 1,000,000
Select Structural 2095 2405 1,400,000
No.i 1495 1720 1,400,000
No.2 2x6 1460 1675 1,300,000
No.3 820 945 1,200,600
Stud 865 990 1,200,000 | NELMA
Select Structural 1930 2220 1,400,000
No.i | 2x8 1380 1585 1,400,000
No.2 1345 1545 1,300,600
No,3 760 875 1,200,000
Select Structural 1770 2035 1,400,000
No.1 2x10 1265 1435 1,400,000
No.2 1235 1420 1,300,000
No.3 695 800 1,200,000
Select Structural 1610 1850 1,400,000
No.t 2x12 1150 1325 1,400,000
No.2 1120 1290 1,300,000
No.3 a3s 725 1,200,000
Northern Species i
Select Structural 1640 1885 1,100,000 ‘
No.1 /No.2 990 1140 1,100,000
No.3 605 695 1,000,000
Stud 2x4 570 6355 1,000,000
Construction 775 895 1,000,000
Standard 430 495 900,000
Utility 200 230 900,000
Select Structural 1420 1635 1,100,000
No.1/No2 2x6 260 990 1,100,000
No.3 525 600 1,000,000
Stud 520 595 1,000,000 | NLGA
Select Structural 1310 1510 1,100,000
No.[/No.2 2%8 795 915 1,100,000
No.3 485 535 1,000,000
Select Structurat 1200 1380 1,100,000
No.l /No.2 2x10 725 835 1,100,000
No.3 445 510 1,000,000
Select Structural 1095 1255 - 1,100,000
No.l /No.2 2x12 660 760 1,100,000
No.3 405 465 1,000,000
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Design Value in Bending, “Fb”

Crading Rales

Species and Grade Size Normal Duration Snow Loading Meadulus of Elasticify “L™ Agency
Northern White Cedar
Select Stractural 1335 1535 800,000
No.1 994 1140 700,000
No.2 950 1090 700,000
No.3 2x4 560 645 600,000
Stud 544} 620 600,000
Construction 720 825 700,000
Standard 405 465 600,000
Unility 200) 230 600,000
Select Structural 160 1330 800,000
No.l 860 990 100,000
No.2 2x6 820 945 T00,000
No.3 485 560 600,000
Stud 490 560 600,000 | NELMA
Select Stroctural 1070 1230 200,000
MNo,1 2x8 795 915 700,000
No.2 760 875 700,000
No.3 450 515 600,000
Select Structural 980 1825 800,000
No.l 2x10 725 835 700,000
No.2 695 800 F006,000
No.3 410 475 600,000
Select Structural 890 1025 800,000
No.1 2x12 060 760 700,000
No.2 ’ 635 725 700,000
No.3 375 430 600,000
Red Maple
Select Structural 2245 2580 1,706,000 .
No.1 1595 1835 1,600,000
No.2 1555 1785 1,500,000
No.3 2x4 905 1040 1,300,000
Stud 885 1020 1,300,000
Constriction 1210 1390 1,400,000
Standard 660 760 1,300,000
Utikity 315 365 1,200,000
Select Structural 1945 2235 1,700,000
No.1 1385 1590 1,600,000
No2 2x6 1345 1545 1,500,000
No.3 785 905 1,300,000
Stud 805 925 1,300,000 | NELMA
Select Structural 1795 2065 1,700,000
No.l 2x8 1275 1470 1,600,000
No.2 1244} 1430 1,500,000
No.3 725 335 1,300,000
Select Structural 1645 1890 1,700,000
No.1 2x10 170 1345 1,600,000
No.2 1140 1310 1,300,000
Ne3 665 765 1,306,000
Select Structural 1495 1720 1,700,000
No. 1 2x12 1065 1225 1,600,000
No.2 1035 1190 1,500,000
No.3 605 095 1,300,000
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WISCONSIN ADMINISTRATIVE CODE

116

Design Valuc in Bending, “Fh”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency

Red Oak

Select Structural 1985 2280 1,400,000

No.] 1425 1635 1,300,000

No.2 1380 1585 1,200,000

No.3 2x4 82¢) 040 1,500,000

Stud 780 910 1,£00,000
Construction 1065 1225 1,204,000

Standard 605 645 1, §04,000

Utility 290 330 1,000,000

Select Structural 1720 1975 1,400,000

No.1 1235 1420 1,304.000

No.2 2x6 F165 1375 1,200,000

No.3 710 815 1,100,000

Stud 120 825 1,800,000 ~N]_ELMJA
Select Structural 1585 1825 1,404,000

No.i 2x8 1140 1310 1,300,000

No.2 F105 1270 1,204,000

No.3 655 755 1,100,000

Select Structural 1455 1675 1,400,000

No.{ 2510 1045 1200 1,300,000

No.2 1016} 1165 1,200,000

No.3 600 690 1,100,000

Select Structural 1325 1520 1,400,000

No.1 2x12 950 10590 1,300,000

No.2 920 10640 1,200,000

No.3 545 630 1, §00,000
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117 ' BEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Design Value in Bending, “Fh”
: Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” - Agency

Redwood

Clear Structural 3020 3470 1,400,000
Selcet Structural ) 2330 2680 400,000
Sefect Structural, open grain 1900 2180 £,100,000
No.1 1680 1935 1,300,000
MNo.1, open grain . 1335 1535 1,100,000
No.2 1595 1835 : 1,200,060
No.2, open grain 2x4 1250 1440 1,600,000
No.3 905 1040 | 1,100,000
Ne.3, open grain 735 845 900,000
Swud : 125 835 900,000
Canstruction 950 1090 900,000
Standard 520 o595 900,000
Utility ‘ 260 300 800,000
Clear Structural 2615 ac10 1,400,000
Setect Structural 2020 2320 1,400,060
Select Structural, open grain 1645 1890 1,100,000
Ne.1 1460 1675 1.300,000
Ne.1, open grain ’ 2x6 1160 1330 1,100,000
Neo.2 ) 1385 1590 1,200,000
Neo.2, open grain 1085 1245 1,000,000
No.3 785 905 1,100,000
No.3, open grain 635 730 900,000
Stud 660 760 909,000
Clear Structural 2415 2775 1,400,000
Select Structural 1865 2140 1,400,000 | RIS
Select Structural, open grain 1520 ’ 1745 1,500,000
No.1 1345 1545 1,300,000
No. I, open grain . 2x8 1670 1230 1,100,000
No.2 1275 1470 1,200,000
Neo.2, open grain 1000 : 1150 1,000,000
No.3 ) 725 835 : 1,100,000
Ne.3, open grain 585 675 900,000
Clear Structural 2215 2545 1,400,000
Select Strctural 1710 1965 1,400,000
Select Structural, open grain 1390 1600 1,100,000
No.1 1235 1420 : 1,300,600
No.1, open grain : 2x10 980 1125 1,100,000
Ne.2 1170 1345 1,200,000
No.2, open grain 915 1055 1,000,000
No.3 663 765 1,100,000
No.3, open grain 540 620 900,000
Clear Struciural 2015 2315 1,400,000
Select Structural 1535 1785 1,400,000
Select Structural, open grain 1265 1455 1,100,600
No.1 1120 1290 1,300,000
No.1. open grain 2x12 890 1025 1,100,000
No.2 1065 1225 1,200,000
No.2, open grain 835 960 ) 1,000,000
Ne.3 605 695 . 1,100,000
No.3, open grain 480 560 900,000
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Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 118 1

Design Value in Bending, “Fb* !
Grading Rules ;
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Southern Pine
Dense Select Structural 3510 4030 1,900,000
Select Structural 3280 3770 1,800,000
Nonr—-Drense Select Structural 3050 3500 1,700,000
No.1 Dense 2300 2650 1,800,000
No.l . 2130 2450 1,700,000
No.] Non—Dense 1950 2250 1,600,000
No.2 Dense 2x4 1960 2250 . 1,700,000
No.2 1720 1980 1,600,600
No.2 Non—Dense ’ E550 1790 1,400,000
No.3 980 1120 1,400,600
Stud ) 1010 1160 1,400,000
Coanstruction 1270 1450 : 1,500,000
Standard 720 825 1,300,000
Usility 345 395 1,300,000
Dense Select Struclural 3100 3570 1,900,000
Select Structural 2930 3370 1,800,000
Non—-Dense Select Structural 2700 3110 1,700,000
No.1 Dense 2010 2310 1,800,000
No.l : 1900 2180 1,700,000
No.1 Non-Dense 2x6 - 1720 1980 ' 1,600,000
No.2 Dense 1670 1920 1,700,000
No.2 1440 1650 1,600,000
No.2 Non—Dense ' , 1320 T520 1,400,000
No.3 . 865 990 1,400,000 o
Stud 890 1020 1,400.000 . (:
Dense Select Structural 2820 3240 1,900,000
Select Structural ’ 2650 3040 1,800,000
Non—Dense Select Struictural 2420 2780 1,700,000 | SPIB
No.1 Dense 1900 2180 1,800,000
No.1 2x8 1730 ] 1930 1,700,000
No.1 Non—Dense 1550 1790 1,600,000
No.2 Dense 1610 1850 1,700,000
No.2 1380 £590 1,600,000
No.2 Non—-Dense 1260 E450 1,400.000
No.3 - 805 925 1,400,000
Dense Select Structural - 2470 2840 1,900,000
Select Structural 2360 2710 1,800,000
Non—Dense Select Structural 2130 2450 £,700,000
No,T Dense 1670 1920 1,800,000
No.l 2x10 1500 1720 1,700,000
No.1 Non—Dense 1380 1590 1,600,000
No.2 Dense 1380 1590 1,700,000
No.2 ‘ 1210 1390 1,600,000
No.Z Non—Dense 1090 1260 1,400,000
No.3 690 795 1,400,000
Dense Select Structural 236(} 2710 1,900,000
Select Structural 2190 2510 1,800,000
Non—Dense Select Structural 2010 2310 1,700,000
No.1 Dense 1550 1790 1,800,000
No.1 2x12 1440 1630 1,700,000
No.1 Non-Dense 1320 1520 1,600,000
No.2 Dense 1320 1520 1,700,000
No.2 1120 1200 1,600,000
No.2 Non—Dense 1040 1190 1,400,000
No.3 660 760 1,400.600
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119 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX
Design Value in Bending, “Ib”
- Grading Rules
Species amd Grade Size Normal Duration Snow Loading Modualus of Elasticity “L” Agency
Spruce—Pine~Fir
Select Structural 2155 2480 1,500,000
No.l /No.2 1510 1735 1,400,000 |
No3 865 990 1,200,000
Stud 2 855 980 1,200,000
Construction 1120 1290 1,300,000
Standard 635 125 1,200,000
Utility 290 330 1,100,000
Select Structural 1870 2158 1,500,000
No.f /No.2 2x6 : 1310 1505 1,460,000
No.3 750 360 1,200,000
Stud 775 895 1,200,000 { NLGA
Select Structaral 1725 1985 1,500,000
No.1/No2 . 2x8 1210 1350 1,400,000
N0_.3 690 795 1,200,000
Select Structural 2x10 1580 1820 1,500,000
No.1/No.2 ) : 1105 1215 1,400,000
No.3 635 725 1,200,000
Select Structural 1440 1655 1,500,000
No.1 /No.2 2x12 1005 1155 1,400,000
No.3 575 660 1,200,000
Spruce~Pine-Fir (South) .
Select Structural - 2245 2580 1,300,000
No.l 1465 1685 . 1,200,600
No.2 1295 1490 1,100,600
No.3 2x4 735 345 1,000,000
Stud 725 835 1,000,600
Construction 980 1125 ) 1,000,000
Standard 345 630 900,600
Utility 260 300 900,000
Select Structural 1945 2235 1,300,000
No.1 1270 1460 1,200,000
No.2 2%6 1120 1290 1,100,000
No.3 635 730 1000,000 | NELMA
Swd 660 760 1,000,000 | NSLB
Select Structural . 1795 2065 1,300,000 | WCLIB
No.1 2x8 1175 1350 1,200:000 | WWPA
No.2 1035 1190 1,100,000
No.3 583 675 1,000,000
Select Structural . 1645 1890 1,300,000
No.l 2x10 1075 1235 1,200,000
No.2 950 1090 1,100,000
No.3 - 540 620 1,000,060
Select Structurat 1495 1720 1,300,000
No.l . 2x12 980 1125 1,200,000
No.2 865 990 1,100,000
No.3 490 560 1,000,000
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Design Value in Bending, “FIy”
Grading Rules
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
Western Cedars :
Select Structural 1725 1985 £, 100,000
No.1 1250 14490 1,000,000
No.2 1210 1390 1,000,000
No.3 2x4 600 795 900,000
Siud 695 800 900,000
Construction 920 1060 900,000
Standard 520 595 800,040
Utility 260 300 800,000
Select Steuctural 1495 1720 1,100,000
No.1 1085 1245 1,000,000
No.2 2x6 1045 1205 1,000,000
No.3 600 640 900,000
Stud 635 725 900,000 | WCLIB
Sclect Structural 1380 1585 1,100,000 | WWPA
Mo, 1 2x8 1000 1150 1,000,000
No.2 965 1HO 1,000,000
Ne.3 550 635 900,000
Setect Strnctural 1265 1455 1,106,000
No,1 2x10 915 1055 1,000,000
No.2 885 1020 1,000,000
No.3 505 580 900,000
Select Struclural 1i150 1325 1,100,000
No.1 2x12 835 060 1,000,000
No.2 805 925 1,000,000
No.3 460 530 900,000
Western Woods : !
Select Structural is10 1735 1,200,000 ‘
No.l 1120 1290 1,100,000
No.2 1120 1290 1,000,000
No.3 2x4 645 745 900,000
Stud 635 725 900,000
Construction 835 960 1,000,000
Standard 460 530 500,000
Utility 230 265 800,000
Select Structural 1310 1508 1,200,000
No.1 970 1120 1,100,000
No.2 2xH 970 1120 1,000,000
No.3 560 645 900,000
Stud 575 660 900,000 | WCLIB
Sefect Structural 1210 1390 1,200,000 | WWEA
No.l 2x8 895 1630 1,100,000
No.2 895 1030 1,000,000
No.3 520 595 500,000
Select Structural 110 1275 £,200,000
No.1 2x10 820 045 1,100,000
No.2 820 945 1,000,000
No.3 475 545 | 900,000
Select Structural 1005 1155 1,200,000
No.l 2x12 750 860 1,100,000
Nop.2 750 260 1,060,000
No.3 430 495 900,000
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Design Value in Bending, “Fb” .
Grading Rutes
Species and Grade Size Normal Duration Snow Loading Modulus of Elasticity “E” Agency
White Oak
Seleet Structural 2070 2380 1,100,000
No.1 1510 1735 1,000,000
No.2 ' 1465 1685 900,000
No.3 . 2x4 820 940 800,000
Stud 820 Q45 800,000
Construction 195 £255 900,000
Standard 605 695 200,000
Utikity 290 330 ) 200,000
Setect Structural ] §79% 2065 1,100,000
No.1 1310 1505 1,000,000
No.2 2x6 1270 1460 900,000
No.3 . 710 815 800,000
Stud 750 860 800,000 | NELMA
Select Structaral” 16543 1903 1,100,000
No.l 2x8 1210 1390 1,000,000
MNo,2 1175 1350 900,000
No.3 655 735 800,000
Seleet Structural 1520 £745 1,100,000
No.1 2x10 1105 1275 1,000,000
No.2 075 1235 900,000
No.3 600 690 80{,000
Select Structural 1380 1583 1,100,000
No.1 2x12 1005 1155 1,000,000
No.2 930 - 1125 900,000
‘I Ne3 ] 545 630 - 200,000
Yellow Poplar
Seleck Structural 1725 1985 1,500,000
No.1 1250 1440 1,400,000
No.2 1210 1390 1,300,000
No.3 2x4 690 795 1,200,000
Stud 6935 800 1,200,000
Construction 920 1060 1,300,000
Standard . 520 595 1,100,000
Utility 230 265 1,100,000
Select Structural 1495 £720 1,500,000
No,1 1055 1245 1,400,000
No.2 2x6 1045 1205 1,300,000
No.3 600 690 1,200,000
Stud 635 725 1,200,000 | NSLB
Select Suuctural 1380 1585 1,500,000
No.1 2x8 1000 1150 1,400,000
No.2 . . 965 F110 1,300,000
No.3 550 635 - 1,200,000 !
Select Structural 1265 1455 1,500,000 ’
No.l 2x10 915 1053 1,400,000
No.2 883 1020 1,300,000 "
No.3 505 580 1,200,000
Select Structural 1150 1325 1,500,000
No.1 . 2x12 835 960 1,400,000
No2 805 925 1,300,000
No.3 . 460 330 1,200,000
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-WISCONSIN ADMINISTRATIVE CODE

21.04(2)(a)s.

HANDRAIL SHAPES

ROUND

RECTANGULAR

OK (w x ht):
1/2"x 2-5/8”
3/47x 2-1/27

17x 2-3/8"
1-1/8"x 2-5/16”
1-1/2"x% 2-1/8"

1-7/8"x 1-15/16"

MAXIMUM 27
"DIAMETER"

_OTHERS

OK (w x ht):
27x 1-7/8"
2-1/27x 1-5/8”

vz Iy L |

2-7/8"x 112" TO 171167 L

%AXIMUM 2-7/8’?’
ROSS SECTIO
MAX. 6-1/4”
GRIPPING
SURFACE INCL.
MIN. 1/4”
RECESS ON
EACH SIDE

MAXIMUM 2-7/8”
‘CROSS SECTION

A4 TO 6-1/4” GRIPPING™,

_ SURFACE INCLUDING A

MIN. 1/4” RECESS ON
EACH SIDE |
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4-21.125 (3) CONTROL STANDARDS. The following are designs acceptable by the department to achieve compliance with the
ontrol standards of acceptable soil loss or percent reduction of sediment load in runoff from a site.

Less than one acre disturbance (regardless of the lot or property size),
A. Mandated practices:

1. A method to prevent or reduce soil from leaving a site via entries or roads. This may include a tracking pad or tire wash-
ing stand designed and installed to meet DNR Standard 1057. Other means of comphance include a gravel mulch, frozen
soil, bedrock or some other physical means {o prevent soil from leaving the site on vehicle tires which is equivalent to the
tracking pad or tire washing stand.

2. Storm water inlet protection. Inlet protection may be accomplished by using DINR Technical Standard, number 1050,
“Storm Drain Inlet Protection for Construction Sites”. The protection of stormwater inlets in the code is specific to “on—site”
inlets; however an off—site inlet may create a direct conduit to a water of the state, which links any inlet that leads to a water
ol the state to the #3 mandated practice. In that case, special care should be taken to protect both types of inlets from sedi-
ment in Tunoff from a construction site. :

3. Protection of adjoining waters of the state. The installation of practices is necessary if runoff from the disturbance could
impact a water of the state. Practices may include channel erosion mats, silt fences, vegetative buffers or any other practices
applicable to the specific site.

4. Drainage way protection. Any ditches or drainage ways that flow off site must be protected with appropriate best manage-
meni practices (BMPs). This may include but is not limited to ditch checks, channel erosion control mats or riprap.

5. Dewatering activity sediment reduction. Any dewalering necessary on the construclion site must include measures to
reduce the sediment in the walter leaving the site. Dewatering BMPs may include filters, fiber rolls or gravel bag berms.

6. Stockpile protection. Any soil stockpiles which are left more than 7 days must be protected by seeding and mulching, ero-
sion mat, silt fencing, covering or other methods. This does not include fill or topsoil piles that are in active use,

8. In addition to mandated practices, the owner/contractor or designer must choose one or more of the following metheds in order to
chieve compliance with the standards.

1. The Revised Universal Seil Loss Equation may be used to determine the amount of soil lost from a site in order to stay
below the 5 tons/acrefyear for sand, loamy sand, sandy loam, foam, sandy clay loam, clay loam, sandy clay, silty clay or clay
textures or the 7.5 tons/acrefyear soil loss for silt, silty clay loam or silt loam textures. The Commerce-accepted version of an
Excel worksheet that is used to calculate the soil logs is available at: http//commerce.wi.gov/SB/SB—SoilErosionControlPro-
gram.htm]

2. Silt fence may be placed in accordance with the DNR Technical Standard 1056 and remain on the site until the pervious
area is stabilized. This practice, in addition to the mandated practices in part “A” is accepled by the Department of Com-
merce as compliant with the 40% reduction in sediment load goal.

3. The site may be seeded and mulched, erosion control mat may be installed or polymers may be applied. The erosion con-
trol BMPs must be applied within one week ol disturbance. Seeding must be accomplished in accordance with DNR Techni-
cal Standard 1059 and mulching with DNR Technical Standard 1058, Erosion control maj must be installed in accordance
with DNR Technical Standards 1052 & 1053. Polymer application must be done in accordance with DNR Technical Standard
1051. This method is only acceptable when the maximum slope length is 300 feet and the maximum slope is no more than
that specified in Table A~21.125-1 and Table A-21.125-2.

4. Practices may be included in the erosion and sediment control plan for the site that achieve compliance with the 40%
reduction in sediment load in the runoff from the site. Table A-21.125-3 lisis several erosion and sediment control BMPs
and the USEPA (United States Environmental Protection Agency) efficiency rating for that BMP.

5. A unique design may be submitted with the UDC permit application for review.
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Table A-21.125-1

Slope Limitations for Permissible Soil Loss with max. 300’ slope length?

When sites are seeded, mulched or otherwise stabilized within one week of disturbance?

Soil Texsture | Jan | Feb | Mar | Apr [ May | June | July | Aug | Sept | Qct | Nov | Dec
7.5 tons/acre/year allowable soil loss
Silt loam or 20% 20% 16% 9% 6% 5% 6% 8% 12% 17% 20% 209
Silty clay loam
5 tons/acre/year allowable soil loss

Sand 20% 20% 20% 14% 10% 8% 9% 12% 19% 20% 20% 20%

Loamy sand 20% 20% 20% 13% 9% 8% 9% 11% 17% 20% 20% 20%

Sandy loam 20% 20% 16% 9% T% 5% 6% 8% 6% 17% 20% 20%

Loam, 20% 20% 13% 8% 5% 4% 5% 6% 10% 17% 20% 20%

Sandy clay loam,

Clay loam,
Sandy clay

Silty clay 20% 20% 16% 9% 7% 5% 6% 8% 13% 17% | 20% 20%

Clay 20% 20% 15% 9% 6% 5% 5% 7% 2% 1650 20% 20%

T "The information in the table is derived from Grant County ridnfall information and the use of the Revised Universal Soil Loss Equation. The slope limitation refers to the maximum slope
permitted in order to achieve code compliance for the site specifics in the table. Opening date is the 15 of each month and closing is the 22", End date is 60 days past closing date.

2 Stabjlization may be accorplished by temporary seeding & mulching, permanent seeding and mulching, application of potymers or placement of erosion conirol mais, Additionally, the
mandated practices specific to the site must be in place.

‘Table A21-125-2

Slope Limitations for Permissible Soil Loss with max. 300’ slope length?

When sites are seeded, mulched or otherwise stabilized within four weeks of disturhance?

Soil Texture | Jan | Feb | Mar | Apr [ May [ Jume [ July | Aug | Sept [ Oct | Nov [ Dec
7.5 tons/acre/year allowable soil loss
Silt loam or 18% 11% 8% 49 3% 2% 3% 4% 6% 10% 15% 20%
Silty clay loam
. 5 tons/acref/year allowable soil loss
Sand 20% 20% 17% 12% 1% 5% 4% 4% 6% 10% 15% 20%
Loamy sand - 20% 20% 16% i1% 6% 4% 4% 4% 5% 9% 14% 20%
Sandy loam 20% 18% 11% 8% 4% 3% 2% 3% 4% 6% 10% 16%
Loam, 20% 0% 6% 4% 2% 2% 4% 3% 5% 8% 13% 20%
Sandy clay loam,
Clay loam,
Sandy clay :
Silty clay 18% 11% 8% 4% 3% 2% 4% - 6% 6% 10% 15% 20%
Clay 17% 11% 7% 4% 3% 2% 4% 6% 6% 9% 14% 20%

I The information in the table is derived from Grant County rainfall information and the use of the Revised Universal Soil Loss Equation. The slope limitation refers to the maximum slope
permilted in order to achieve code compliance for the site specifics in the table, Opening date is the 15" of each month and closing is the 15M,of the following moath End date is 60 days past

closing date.

2 Stabilization may be accomplished by temporary seeding & mulching, permanent seeding and mulching, application of pofymers or piacement of erosion control mais. Additionally, the
mandated practices specific fo the site must be in place.
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“ne acre or more disturbed (regardless of the lot or property size).
A. Mandated practices: ‘

1. A methoed to prevent or reduce soil from leaving a site via entries or roads. This may include a tracking pad or tire wash-
ing stand designed and installed to meet DNR Standard 1057, Other means of compliance include a gravel mulch, frozen
soil, bedrock or some other physical means to prevent soil from leaving the site on vehicle tires which is equivalent {o the
tracking pad or tive washing stand.

2. Storm water inlet protection. Inlet protection may be accomplished by using DNR Technical Standard, number 1050,
“Storm Drain Inlet Protection for Construction Sites”. The protection of stormwater inlets in the code is specific to “on—site”
inlets; however an off—site inlet may create a direct conduit to a water of the state, which links any inlet that leads to a water
of the state to the #3 mandated practice. In that case, special care should be taken to protect both types of inlets from sediment
in runoff from a construction site.

3. Protection of adjoining waters of the state, The installation of practices is necessary if runoff from the disturbance could
impact a water of the state. Practices may include channel erosion mats, silt fences, vegetative buffers or any other practices
applicable to the specific site. .

4. Drainage way protection, Any ditches or drainage ways that flow off sitc must be protected with appropriate best manage-
ment practices (BMPs). This may include but is not limited to ditch checks, erosion control mats or riprap.

5. Dewalering activity sediment reduction. Any dewatering necessary on the construction site must include measures to
reduce the sediment in the water leaving the site. Dewatering BMPs may include filters, fiber rolls or gravel bag berms.

6. Stockpile proteciion, Any soil stockpiles which are left more than 7 days must be protected by seedmg and mulchmg, ero-
sion mat, silt fencing, covering or other methods. This does not include fill or topsoil piles that are in active use.

B. In addition to mandaied praclices, the owner/contractor or designer must choose one or more of the following methods in order to
achicve compliance with the standards.

1. The Revised Universal Soil Loss Equation may be used to determine the amount of soil lost from a site in order to stay
below the 5 tons/acre/year for sand, loamy sand, sandy loam, loam, sandy clay loam, clay loam, sandy clay, silty clay or clay
textures or the 7.5 tons/acrefyear soil loss for siil, silty clay loam or silt loam textures. The Commerce—accepted version of an
Excel worksheet that is used to calculate the soil loss is available at:
http:/fcommerce.wi.gov/SB/SB-SoilErosionControlProgram. html

2. The site may be seeded and mulched, erosion control mat may be insialled or polymers may be applied. The erosion con-
trol BMPs must be applied within one week of disturbance. Seeding must be accomplished in accordance with DNR Techni-
cal Standard 1059 and mulching with DNR Technical Standard 1058. Erosion control mat must be installed in accordance
with DNR Technical Standards 1052 & 1053, Polymer application must be done in accordance with DNR Technical Standard
1051. This method is only acceptable when the maximum slope length is 300 feet and the maximum slope is no more than
that specified in Table A-21.125-1.

3. Practices may be included in the erosion and sediment control plan for the site that achieve compliance with the 80%
reduction in sediment load in the runoff from the site. Table A~21.125~2 lists several erosion and sediment control BMPs
and.the USEPA (United States Environmental Protection Agency) efficiency rating for that BMP.

4. A unique design may be submitted with the UDC permit application for review,

Register February 2007 No, 614




Comm 20-25 APPENDIX

WISCONSIN ADMINISTRATIVE CODE

Table A-21,125-2

Erosion/Sediment Controt BMP Efficiency!

mat*

Practice Type of Practice Standard Number? Recognized Efficiency
Straw Bales Sediment Control 1055 10%*
Fiber Rolls Sediment Control 40%
Sediment Traps Sediment Control 40%
Silt Fence Sediment Control 1056 Sand 80%
Other soils 40%
Compost Blankets Erosion Control See std 1058 for 80%
Wisconsin
Polymers Erosion Control 1050 80%
Sodding Erosion Control 80%
Seeding Erosion Control 1059 RO%
Mulching Erosion Control 1058 80%
Non channel control Erosion Control 1052 80%°

| BMP efficiency is derived frem information provided on the Environmental Protection Construction Erosion Conteol website in August, 2006 and enly when the BMP is instalted per the

listed standard.

2Standard Mumber refers to the Wisconsin Department of Natural Resources Conservation Practice Standard namber.

*This efficiency measure is provided by the Department of Commerce, Safety and Buildings Division.

IThis efficiency measure is provided by the Department of Commerce, Safety and Buildings Division and only for a short duration as described in the standard.

There are several BMPs that do not have an efficiency assigned by the EPA. Thesc include mandatory controls such as inlet protection, drainage
way protection (rip rap) and {racking pads. Diversions, both temporary and permanent are also not included in Table 1-21.125-2. Diversions

impact the erosion on a sile by shortening the length of slope in the Revised Universal Soil Loss Equation (RUSLE).

Following is an example of an erosion and sediment control plan (figure A-21.125), This plan may be used for reference, however each site is
unigue and each plan will address the site—specific issues.
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Figure 125.125-1
Erosion Control Plan

Comm 20-25 APPENDIX
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Figure 125.125-2

Sample Page from Erosion Control Checkdlist

Y N N/A Seeding for Erosion Control - 1059
Topsoil depth 2 in. for temporary seeding?
Topsoil depth 4 in. for permanent seeding?
Rocks, twigs and foreign material removed?
Clods < 2 inch?
Seed sown < 1/4 in. deep?
Temporary species and rates per table?
Species Lbs/Acre % Purity Season
Oats 131 ' 98 Spring & Summer
Cereal Rye 131 97 Fall
Winter Wheat 131 95 Fall
Annual Ryegrass 80 97 Fall

N/A

Mulching for Const, Sites 1058

Area under mulch free of gullies and rills?

Mulch not in concentrated flow channels?

Register February 2007 No. 614

Erosion occurring in mulched areas?

Natural biodegradable materials?

Free of toxic, noxious or diseased substances?

Marsh hay bnly on upland sites?

Crimped straw or hay fiber length > 6 in.?

No bark or wood chips on seeded sites?

Mulch covers 80% of unseeded areas?

Mulch covers 70% of seeded areas?

Muich 1/2 to 1-1/2 in. thick in seeded areas?

Mulch 1-1/2 to 3 in. thick for unseedcd arcas?

Wood chips 1/2 to 1-1/2 in. thick?

Mulch anchors w/crimping, matting & tackifier?

Note: The eniire checklist can be found at: www.commerce.wi.gov
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Vegetative Buffer
For Construction Sites
(1054)

Wisconsin Depariment of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definitions. The words are italicized the first time they are
used.

L Definition

An area of dense vegetation! intended to slow runoff and trap sediment, Vegetative Buffers are commonly referred to as filter or
buffer strips.

il. Purpose

The purpose of this practice is to remove sediment in sheet flow by velocity reduction.

"I, Conditions Where Practice Applies

This practice applies io areas where sediment delivery is in the form of sheet and rill evosion from disturbed areas.

IV. Federal, State, and Local Laws

Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing
the use and placement of a vegetative buffer. This standard does not conlain the text of federal, state, or local laws.

V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.

Disturbed Area I Direction of Flow!

! Vegetative Buffer
Width
J
Length
A. The vegetative buffer shall be located along the entire length of the down slope edge of the entire disturbed area for which
the practice is being applied.
B. The vegetative buffer shali be located on the contour.
C. The width of the vegetative buffer shall have slopes less than 5 %.
D. The disturbed area draining to the vegetative buffer shall have slopes of 6 % or less.
E. The vegetative buffer shall have a minimum widrh of 25 feet. 25 feet is adequatc (or disturbed arcas up to 125 feet upslope

from the vegetative buffer. An additional one foot of width shall be added to the buffer for every 5 feet exceeding 125 feet
upslope of the disturbed area draining to lhe vegetative buffer.

F To minimize compaction and destruction of the vegetative cover, designate the vegetative buffer as an area of no distur-
bance. Construction equipment shall be excluded [rom the designated area. Vegetative buffers shall be clearly shown on
plans and marked in the field.

G. Vegetative buffers shall be densely vegetated prior to upslope soil disturbance.

Vl. Considerations

A. Maintaining sheet flow is critical (o the function of a vegetative buffer. In some conditions, a level spreader may need to be
constructed at the upslope side of the vegetative buffer to minimize concentrated flow. ] :
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B. Vegetative buffers may require large land areas compared to other erosion control practices.

C. Trees should not be cut down 1o establish a vegetative bulfer. Other erosion control measures are preferred.

VIl. Plans and Specifications

A. Plans and specifications for vegetative buffers shall be in keeping with this standard and shall describe the requirements for
applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of vegetative buffler.

£

Limits and slopes of disturbed area and any additional contributory drainage arca.
3. Dimensions and slope of vegetative buffer.
B. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.
Vill. Operation and Maintenance

A. Vegetative buffers shall be inspected for proper distribution of flows, sediment accumulation and signs of rill formation.
Vegetative buffers shall at a minimmum be inspected weekly and within 24 hours after every precipitation event that produces
0.5 inches of rain or more during a 24—hour period.

B. If the vegetative buffer becomes silt covered, contains rills, or is otherwise rendered ineffective, other perimeter sediment
control measures shall be instatled. Eroded areas shall be repaired and stabilized. Repair shall be completed as soon as pos-
sible with consideration to site conditions,

C. A stand of dense vegetation shall be maintained to a height of 3 — 12 inches,
D. Prior to land disturbance the perimeter of vegetative buffers shall be flagged or fenced to prevent equipment fron creating
ruts, compacling the soil and to prevent damage to vegetation.
IX. Definitions

Dense vegetation (1): is defined as an existing stand of 3 — 12 inch high grassy vegetation that uniformly covers at least 90 % of a rep-
rescntative 1 square yard plot. Woody vegetation shall not be counted lor the 90% coverage. No more than 109 of the overall butfer
can be comprised of woody vegetation.

Level Spreader (VLA): Level spreaders disperse flows over a wide area, dissipating the energy of the runoff and creating sheet flow.
Common types of level spreaders are weirs and stonc trenches.

Sheetflow (11); Sheet flow is over plane surfaces, where runoff water flows in a thin uniform sheet across the land before it collectsin a
concentrated flow,

Sheet and Rill Erosion (111); Sheet and rill erosion is the removal of soil by the action of rainfall and shallow overland runoff, It is the
first stage in water erosion.  As flow becomes more concentrated rills occur, As s0il detachment continues or flow increases, rills will
become wider and deeper,

Widd: (V.E): Is measured in the direction of flow,
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Channel Erosion Mat
(1053)

Wisconsin Department of Natural Resources
Conservation Practice Standard
Note: Words in the standard that are shown in italics are described in XI. Definitions. The words are italicized the first time they are
used.
. Definition

A prolective soil cover of straw, wood, coconul fiber or other suitable plant residue, or plastic {ibers formed into a mat, usually with a
plastic or biodegradable mesh on one or both sides. Erosion mats are rolled products available in many varieties and combination of
materials and with varying life spans.
il Purpose
The purpose of this practice is Lo protect the channel from erosion or act as turf reinforcement during and after the establishment of
grass or other vegetation in a channel. This practice applies to both Erosion Control Revegative Mats (ECRMY) and Tuif~Reinforce-
ment Mats (TRM.
lli. Conditions Where Practice Applies
This standard applies where runofl channelizes in intermittent flow and vegetatjon is to be established. Some products may have lim-
ited applicability in projects adjacent to navigable waters. '
IV. Federal, State, and Local Laws

Tsers of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing
ihe use and placement of erosion mat. This standard does not coniain the text of federal, state, or local laws.
V.  Criteria

This section establishes the rinimum standards for design, instaflation and performance requirements. To complete the shear calcula-
tions, a 2 year, 24 hour storm event shall be used to calculate depth of flows for an ECRM. For sizing a 'TRM, use the depth of flow
corresponding 1o the maximuom design capacity of the channel.

Only mats listed in the Wisconsin Department of Traﬁsporlation (WisDOT) Erosion Control Product Acceptability List (PAL) will be
accepted for use in this standard.

To differentiate applications WisDOT organizes erosion mats into three classes of mats, which are further broken down into various
Types.

A. Class I A short—term duration (minimum of 6 months), Ilight duty, organic ECRM with plastic (-)r biodegradable netting.
1. Type A —Only suitable for slope applications, not channel applications,
2. Type B — Double netted product for use in channels where the calculated (design) shear stress is 1.5 lbs/ft2 or less.
B. Class II: A long-term duration (three years or greater), organic ECRM.
1. Type A — Jute fiber only for use in channels to reinforce sod,

2. Type B — For use in channels where the calculated (design) shear stress is 2.0 1bs/ft? or less. Made with plastic or bio-
degradable mat.

3. Type C ~ A woven mat of 100% organic material for use in channels where the calculated (design) shear stress is 2,0
Ibs/i2 or less. Applicable for use in environmentally sensitive areas where plastic netting is inappropriate.

C. Class III: A permanent 100% synthetic ECRM or TRM. Class [, Type B erosion mat or Class If, Type B or C erosion mai
must be placed over a soil filled TRM.

1. Type A — An ECRM for use in channels where the calculated (design) shear stress of 2.0 lbs/ft2 or less.
2. Type B — A TRM for use in channels where the calculated (design) shear stress of 2.0 Tbs/ft or less.
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3. Type C— A TRM for use in channcls where the calculated (design) shear stress of 3.5 1bs/ft2 or less.
4. Type D — A TRM for use in channels where the calculated (design) shear stress of 5.0 Ibs/ft2 or less.

Vi. Installation

A.
B.

ECRM shall be installed after all topsoiling, fertilizing, liming, and seeding is complete.

Erosion mats shall extend for whichever is greater: upslope one—foot minimum vertically from the ditch bottom or 6 inches
higher than the design flow depth.

The mat shall be in firm and continuous contact with the soil. It shall be anchored, overlapped, staked and entrenched per
the manufacturer’s recommendations,

TRM shall be installed in conjunction with the topsoiling operation and shall be followed by ECRM instaliation.

At time of installation, document the manufacturer and mat type by saving material labels and manufacturer’s instaliation
instructions. Retain this documentation until the site is stabilized.

VIi. Considerations

A,
B.
. C.

Erosion mats shall be selected so that they last long enough for the grass or other vegetation to become densely established.
Consider using Class If, Type C mats adjacent to waterways where trapping small animals is to be avoided.

Class III TRM may be appropriate as a replacement for riprap as a channel liner. Check the shear stress critcria for the
channel to determine mat applicability,

Once a gully has formed in a channel, it is difficult to stabilizc due to loss of soil structure. Even when the gully is filled
with topsoil and reseeded, the soil has a tendency to dislodge in the same pattern. If gully formation continues to be a prob-
lem the design should be reevaluated, including other mat classes or riprap.

It may be difficult to establish permanent vegetation and adequate erosion protection in a channel with continuous flow.
Consider riprap or planting wetland species with an ECRM. [

Documentation of materials used, moenitoring logs, project diary, and weekly inspecticm forms including erosion and slorm-
water management plans, should be provided to the authority charged with long term maintenance of the site.

Channel cross scctions may be parabolic, v—shaped or trapezoidal. The use of “V” channels is generally discouraged due to
erosion problems experienced,

To help determine the appropriate channel liner, designers can refer to the design matrix in the back of the WisDOT PAL.
However, for channels not conforming o the typical section shown in the channel matrix or having a depth of flow greater
than 6 inches (150 mm), the designer will need to design for an appropriate channel liner. One way to do this is to use the
“tractive force” method presented in FHWA’s Hydraulic Engineering Circular (HEC) No. 15. This method requires that the
caleulated maximum shear stress of a channel is not to exceed the permissible shear stress of the channel liner. To use this
method, permissible shear stress values are stated next to each device listed in the channel matrix. :

VIll. Plans and Specifications

A.

Plans and specifications for installing erosion mat shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of erosion mat
2. Installation sequence
3. Material specification conforming to standard

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

IX. Operation and Maintenance

A,

B.

Erosion mats shall at a minimum be inspected weekly and within 24 hours after every precipitation event that produces 0.5
inches of rain or more during a 24-hour period.

If there are signs ol rilling under the mat, install more staples or more [requent anchoring trenches. If rilling becomes
severe enough (o prevent establishment of vegetation, remove the section of mat where the damage has occutred. Fill the
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croded area with topsoil, compact, resecd and replace the section of mat, trenching and overlapping ends pu manufacturer’s
rccommendations, Additional staking is recommended near where rilling was mled

. C. If the reinforcing plaslic netting has separated {rom the mat, remove the plastic and if necessary replace the mat.

D). Maintenance shall be completed as soon as possible with consideration to site conditions.

X. - _References

WisDOT “Erosion Conirol Product Acceptability List” is available online at http://www.dot. wisconsin.gov/businessfengrserv/pal.htm.

Xl. Definitions

Channel Erosion: 'The deepening and widening of a channel due to soil loss caused by flowing water. As rills become larger and flows
begin (o concentraie, soil detachment occurs primarily as a result of shear.

Erosion Control Revegative Mats (ECRM) (I1): Erosion control revegetative mats arc designed to be placed on top of soil.

Turf—Reinforcement Mats (TRM) (11): Turf-reinforcement mats are permanent devices constructed from various types of synthetic
materials and buried below the surface to help stabilize the soil. TRMs must be used in conjunction with an ECRM or an approved
soil stabilizer Type A (as classified in the WisDOT PAL)
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Construction Site Diversion
(1066)
Wisconsin Department of Natural Resources
Conservation Practice Standard
Note: Words in the standard that are shown in italics are described in IX. Definitions. The words are italicized the first time they are
used.
L Definition
A tempémryl berm or channel constructed across a slope to colleet and divert ranoff.
ll. Purpose
To intercept, divert, and safely convey runoff at construction sites in order to divert clean water away {rom disturbed areas, or redirect
sediment laden walters to an appropriate sediment control facility.
lll. Conditions Where Practice Applies

A. This practice is applicable to construction sites where temporary surface water runoft control or management is needed.
Locations and conditions include:

1. Above disturbed areas, to limit runoff onto the site.
2, Across slopes to reduce slope length.
3. Below slopes to divert excess runoff to stabilized outlets.
4, To divert sediment—laden water to sediment control facilities.
5. At or near the perimeter of the construction area to keep sediment from leaving the site.
B. This standard does not pertain to permanent diversions. Refer to appropriate design criteria and local regulations when

designing permanent diversions.

IV. Federal, State, and Local Laws ,
Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing

the use and placement of this practice. This standard does not contain the text of federal, state, or local laws.
V. Criteria

A. The diversion shall have stable side slopes and shall not be overtopped during a 2—year frequency, 24—hour duration storm.
The minimum berm cross section shall be as follows:

1. Side slopes of 2:1 (horizontal:vertical) or flatter.
2. Top width of two feet.
3. Berin height of 1.5 feet.

B. Sediment-laden runoff from disturbed areas shall be diverted into a sediment conirol practice. For typical sediment control
practices see WDNR Conservation Practice Standards Sediment Trap (1063) or Sediment Basin {1065) lor design criteria.

C. When diverting clean water the diversion channel and its outfall shall be immediately stakilized for the 2—year frequency,
24—hour duration storm. Build and stabilize clean water diversions before initiating down slope Tand—disturbing activities.

D. Diversions shall be protected from damage by construction activities. At all points where diversion berms or channels will
be crossed by construction equipment, the diversion shall be stabilized or shaped appropriately. Temporary culverts of ade-
gualte capacity may be used.

E. For diversions that are to serve longer than 30 days, the side slopes including the ridge, and down slope side the diversion °
shall be stabilized as soon as they are constructed. The diversion channel should be stabilized (i.e. erosion mat) or a larger
sediment control practice shall be needed. For diversions serving less than 30 days, the down slope side of the diversion
shall be stabilized as soon as constructed. '
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1,  Considerations

A

B.

C.

The channel cross section may be parabolic, v—shaped or trapezoidal. The use of “V” channels is generally discouraged duc
to potential erosion problems,

Ditch checks may be used to enhance sediment removal. Ditch checks shall be designed in accordance with WDNR Con-
servation Practice Standard Ditch Check (1062).

For diversion berms consider designing an emergency overflow section or bypass area to limit damage from storms that
exceed the 2—year frequency 24-hour duration storm. The overflow section may be designed as a stabilized weir with
riprap protection.

Vil. Plans and Specifications

A,

Plans and specifications for installing diversions shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following;

1. Diversion location.

2. Channel grade or clcvalions.

3. ‘Typical cross section.

4. Channel stabilization if required.

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

Vill. Operation and Maintenance

A

B.
C

D.

Diversions shall, at a minrimum, be inspected weekly and within 24 hours after every precipitation event that produces 0.5
inches of rain or more during a 24-hour period.

Maintenance shall be completed as soon as possible with consideration to site conditions.

Accumulated sediment shall be removed when it reaches one half the height of the diversion berm. Properly dispose of any
sediment removed from the diversion.

Diversions shall be removed and the area stabilized according to construction plans.

IX. Definitions

Temporary (I). an erosion control measure that is utilized during construction and grading operations prior to final stabilization.

Stabilized (V.C): means protecting exposed soil from erosion.
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Ditch Check
(Channel)
(1062) -
Wisconsin Department of Natural Resources
Conservation Practice Standard

Not(;a. Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time 1hcy are
use

I Definition

A temporary dam constructed across a swale or drainage ditch to reduce the velocity of water flowing in the channel. Ditch checks!
can be constructed oul of stone, a double row of straw bales or from engineered products found on the Wisconsin Department of
Transportation (WisDOT) Erosion Control Product Acceptability List (PAL).

18 Purpose

The purpose of this practice is to reduce flow velocity and to pond water, thereby reduocing active channel erosion and promeoling set-
tling of suspended solids behind the ditch check.

k.  Conditions Where Practice Applies

This Standard applies where grading activity occurs in areas of channelized flows and a temporary measure is needed to control ero-
sion of the channel until permanent stabilization practices can be applied.

_Under no circumstance shall ditch checks be placed in intermittent or perennial stream without permmmn from WDNR. This Practice:
may not be substituted for major perimeter irapping measures.

IV. Federal, State, and Local Laws
Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing
the use and placement of ditch checks. This standard does not contain the text of federal, state, or local laws.
V. Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Height

1. Installed, the minimum height of ditch checks shall be 10 inches and shall not exceed a maximum height of 16 inches
for manufactured or biodegradable materials and 36 inches for stone (or other inorganic materials).

2. Ditch checks must be installed with the center lower than the sides forming a weir. If this is not done stormwater flows
are forced to the edge of the ditch check thus promoting scour, or out of the channel causing excessive erosion.

3. Stone ditch checks shall have a minimum top width of 2-feet measured in the direction of flow with maximum slopes
of 2:1 (2 horizontal to 1 vertical) on the upslope side and 2:1 on the down slope side.

B. Placement

1. Ataminimum install one ditch check for every two feet of drop in the channel.

2. Ditch checks shall be place.d such that the resultant ponding will not cause inconvenience or damage to adjacent areas.
C. Material Specifications

1. Stone ditch checks shall be consiructed of a well-graded angular stone, a Dsg of 3 inch or greater, sometimes referred
to as breaker run or shot rock.

2. Ditch checks may be constructed of other approved materials but must be capable of withstanding the flow velocities i
the charmnel, Manufactured products listed in WisDOT’s PAL are also acceptable for temporary ditch checks.

Note: Silt fence and single rows of straw bales are ineffective as ditch checks and are not permitted,
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Construction — Refer toFigme 1 & 2

1. Ditch checks shall be utilized during rough grading and shall be removed once the final grading and channel stabiliza-
tion is applied, untess intended 1o be pait of a permanent stormwater management plan.

2. Channel erosion mat or other non—erodible materials shall be placed at the base of a ditch check, and extended a mini-
mum of 6 feey, to prevent scour and washing out the toe of the ditch check. DNR Conservation Practice Channel Ero-
sion Mat (1053) contains criteria for the placement of erosion mal in this location,

3. Chink or seal stone and rock ditch checks to minimize the flow through the ditch check.

VI. Considerations

A,
B.

E.

E

For added stability, the base of a stone or rock ditch check should be keyed into the soil to a depth of 6-inches.

Stone ditch checks may be underlain by a nonwoven geotextile fabric to case installation d]ld removal, If the geotextile
fabric is extended, it can serve purpose specified in seclion V.D.2

Ditch checks installed in grass lined channels may kill the vegetation if water is ponded for extended periods or excessive
siltation occurs. Proper maintenance is required to keep arcas above and below the ditch check stabilized.

The best way Lo prevent sediment {rom entering the siorm sewer system is (o stabilize the disturbed area of the site as
quickly as possible, preventing erosion and stopping sediment (ransport at its source,

‘When placing ditch checks in swales adjacent to roadways consider designating a ‘clear zone” free of obstacles posing a
threat to out of conirol vehicles,

Mowing operations may throw stones from ditch checks causing a potential safety hazard.

VIl. Plans and Specifications

A,

Plans and specifications for installing ditch checks shall be in keeping with this standard and shall describe the requirements
for applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location and spacing of ditch check

B

Schedules and sequence of installation and removal

L]

Standard drawings and installation details
4. Rock gradation

All plans, standard detail drawings, or specifications shall mclude schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

VIil. Operation and Maintenance

A,

B.

C.

Ditch checks shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces 0.5
inches of rain or more during a 24 hour period.

Unless incorporated into a permanent stormwater management system, ditch checks shall be removed once the final grading
and channel stabilization is applied.

Sediment deposils shall be removed when deposits reach 0.5 the height of the barrier. Removal of sediment may require
replacement of stone. Maintenance shall be completed as soon as possible with consideration to site conditions.

IX. References

WisDOT “Erosion Control Product Acceptability List” is available online at: htip: //www dot.wisconsin. gov/busmess/engrserv/pal htm
Printed copies are no longer distributed.

X. Definitions

Js5p (V.C.1): The particle size for which 50% of the material by weight is smaller than that size.

Ditch Checks (1) Are commonly referred to as temporary check dams. Stone dllCh checks refer to those made out of either stone or

rock.
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DEWATERING

Code No.
(1061)
Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used. .

L Definition .

A compartmenied container, seitling basin, filter, or other appropriate best management practice through which sediment—laden water
is conveyed 1o trap and refain the sediment.

. Purposes

The purpose of this standard is to determine appropriate methods and means (o remove sediment from water gencrated during dewater-
ing activities prior to discharging off—site or to waters of the state. Practices identified in this standard shall be deemed to meet the
de—watering performance standard to prevent the discharge of sediment to the maximum extent practicabie (MEP) as defined in 5. NR
15111 (6) (c).

lll. Conditions where Practice Applies

This practice applies where sediment laden water needs to be removed for construction or maintenance activities. Dewatering prac-
tices shall be in keeping with the effective operating and applicability criteria listed on Figure 2, Dewatering Practice Selection Matrix.

This practice does not apply to:
«  Water being discharged directly to groundwater or karst features’. Refer to NR140

»  Well dewatering systems. Refer to NR 812

IV. Federal, State, and Local Laws

Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing
the use and placement of this practice. This may include activities performed under NR 216 and Chapter 30 permits, for water bodies
with rargeted performance standards per NR 151.004, 303d waterbodies or others. This standard does not contain the text of federal,
state, or local laws,

V.  Criteria
This section establishes the minimum allowable limits for design parameters, installation and performance requirements.

Dewatering practices shall be selected based on the predominant soil texture encountered at the dewatering site with consideration
given to pumping or flow rates, volumes and device effectiveness. Refer to Figure I USDA Seil textural triangle to assist with soil
classifications at the site. Figure 2, Dewatering Practice Selection Matrix illustrates acceptable dewatering options and their effective
ranges. Practices selected that are not on the matrix must provide an equivalent level of control, with justification provided to the
reviewing authority.

A. Site Assessment — A site assessment shall be conducied and documented to determine the physical site characteristics that
will affect the placement, design, construction and maintenance of dewatering activities. The sile assessment shall identify
characteristics such as ground slopes, soil types, soil conditions, bedrock, sinkholes, drainage patterns, runoff constituents,
proximity to regulated structures, nataral resources, and specific land uses. The site assessment shall include the following:

«  Sanitary and storm sewer locations

+  Potential contamination — Odor or discoloration other than sediment, or an oily sheen on the surface of the sediment
laden water. If contamination is present, notify DNR Spills Reporling

+  Soil textural class for areas where dewatering will occur. Soil investigation shall extend below grading and trenching "
aclivities

»  Depth to the seasonally highest water table
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Discharge outfall focations

Distance and conveyance method to receiving waters

General Criteria Applicable To All Dewatering Activities

L.

()

Contact the WDNR when the discharge [rom a dewatering practice will enter a WDNR listed Exceptional Resource
Water (ERW), Outstanding Resource Water (ORW), or a wetland in an area of special natural resource interest as identi-
fied in NR 103,

Contact the owner or operator of the municipal separate stormwater system if the discharge is to a municipal storm
water conveyance system, The allowable discharge rate shall be limited by the capacity of the system or requirements
of the system owner. :

When practical, dewatering effluent shall be collected in a pump truck for transport to a freatinent facility or discharged
directly to a treatment facility.

For surface dewatering, utilize a floating suction hose, or other method, to minimize sediment being sucked off the boi-
tom. -

For discharges that will be directed to Jocations on—site verify that the anticipated volume of water can be fully con-
tained,

The topography and condition of the ground cover between the pump discharge point and potential receiving waters
shall be evaluated for potential erosion, Appropriate stabilization measures shall be incorporated to prevent erosion.

When discharge to a karst feature or other direct groundwater connection can not be avoided, the dewatering system
must be designed and operated {o maintain compliance with the groundwater quality standards contained in applicable
regulations, including ch. NR 140 Wis. Adm. Code.

Tf the discharge directly or indirectly enters a stream, the discharge flow rate shall not exceed 50 percent of the peak

flow rate of the 2—year 24-hour storm event.

Geotextile Bags

L.

Geotextile bags shall meet the criteria listed in 'Fable 1.

Table 1: Properties for Geotextile Bags

Property Test Method Type I Value Type II Value
Maximumn Appatrent ASTM D-4751 0.212 mm 0.212 mm
Opening Sizes
Grab Tensile Strength ASTM D-4632 200 Ibs, 300 1bs,
Mullen Burst ASTM D-3786 350 psi 580 psi
Permeability ASTM D—4491 0.28 cm/sec 0.2 emfsec
Fabric Nominal Representative 8oz 12 oz

Weight

Geotexiile bags shall be sized according to the particle size being trapped, expected flow or pumping rate {gallons per

~ minute) per square foot of fabric and a 50% clogging factor. The feotprint of the bag shall be no smaller than 100

square feet,
Geotextile bags shall be securely attached to the discharge pipe.

Polymers can be used to cnhance the efficiency of geotextile bags. If polymer is used, the polymer shall be approved
by the WDNR and meet the criteria stipulated in WDINR Conservation Practice Standard 1051, Sediment Control
Water Application of Polymers. The polymer supplier or applicator shall provide certifications showing that products
have met the performance requirements of Standard 1051. 1f the manufacturer has not completed the required testing,
the project may be used to gain that certification provided it meets the site requirements of Standard 1051. Any such
testing will be monitored by DNR or WisDOT, with testing done by a qualified third party.

Gravity Based Settling Systems

Gravity based systems rely on settling of particles as the primary medns of treatment. To effectively accomplish this, quies-
cent conditions should exist with sufficient detention time. Practices include portable sediment tanks, sediment traps, scdi-
ment basins and wet detention basins. '
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If polymer is used to enhance settling, the polymer shall be approved by the WDNR aund meet the criteria stipulated in
WDNR Conservation Practice Standard 1051, Sediment Control Waler Application of Polymers. The polymer supplier or’
applicator shall provide certifications showing that products have met the performance reguirements of Standard 1051, If
the manufacturer has not completed the required testing, the project may be used (o gain that certification provided it meets
the site requirements of Standard 1051, Any such testing will be monitored by DNR or WisDOT, with testing done by a
qualified third party.

1, Portable Sediment Tank: These tanks are intended Lo settle only sands, loamy sands, and sandy loams. If polymer is
added, these tanks will also be appropriate for settling loams, silt loams and silts. Portable sediment tanks shall have a
minimum of two baffled compartments, and be a minimum of three feet deep. The inlet and outlet pipe shall be a mini-
mum diameter of three inches. Use one of the following methods to size a tank:

a. Settling: Account for settling of the suspended sediments with the following equation:
Sa=183*Q;

where
Sa = Tank surlace area (sq {1}
Q = Pumping rate (gatlons per minute)

Note: 1.83 is a factor that includes the conversion from gpm to cfs (1 gpm = 0.0022 cfs) and the
particle settling velocity for Soil Class 1 (0.0012 ft/sec) from WDNR Conservation Practice
Standard 1064 Sediment Basin.

b. Filtration: Build the first chamber as large as possible to aid in seitling. Flow capacity shall be determined by the
end area of the filter media (fabric) and the flow rate (gallons per minute) per square foot of the finest filter media
and a 50% clogging lactor.

2. Sediment Trap or Sediment Basin: This device is a temporary sediment control device, The design, installation, and
operation of the sediment trap or basin shall meet the requirements stipulated in WDNR Conservation Practice Stan-
dard 1063 Sediment Trap or Standard 1064 Sediment Basin.

3.  Wet Detention Basin: This device is generally a permanent structure designed to address post—construction poHutani
reduction requirements. The design, installation, and operation of the wet detention basin shall meet the requirements
stipulated in WDNR Conservation Practice Standard 1001 Wet Detention Basin.

E. Passive Filtration Systems

Passive filtration systems rely on filtration as the primary method of removing particles, Sediment removal efficiency will
be related to the particle size distribution in the stormwater. Practices include manufactured filters, filter tanks, filter basins,
vegelative filters, grass swales, and filtration fabric.

Filter fabric sediment removal efliciency shail be based on the properties specitfied in Table 1,

1. Manufactured Filters: Filters shall be sequenced from the largest to the smallest pore opening. Sand media filters are
available with automatic backwashing features that can filter to 50 pm particle size. Screen or bag filters can filter
down to 5 gm. Fiber wound filters can remove particies down to 0.5 pum.

2. Tilter Tank (portable): Install, operate and maintain according to manufacturer recommendations.
3. Filter Basin: Install, operate and maintain according to Wisconsin Department of Transportation technical guidance,
4. Vegelative Filter: Refer to WDNR Conservation Practice Standard 1054 Vegetated Buffer lor Construction Sites.

F Pressurize Filtration Sysiems

Pressurized filtration systems differ from passive systems in that the water flowing through the media is pressurized and the
filter media is designed to handle higher flow rates. Practices include portable sand fﬂtcrs wound cartridge units, mem-
branes and micro-filtration units.

Pressurized filters typically have automatic backwash systems that are triggered by a pre~set pressure drop across the filter.
If the backwash water volume is small or substantially more turbid than the stormwater stored in the holding pond or tank,

returning backwash water to the pond or tank may be appropriate, However, land application or another means of treatment
and disposal may be necessary. i

Screen, bag, and fiber filters must be cleaned and/or replaced when they become clogged.

I. Portable Sand Filter: Install, operate and maintain according {0 manufacturer recommendations.
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2. Wound Cartridge Units: Secondary filtration of sediments using high efficiency filter cartridges may be nccessary 1o
remove fine particles such as clays. Install, operate and maintain according to manufacturer recommendatiors.

3. Membranes and Micro—filtration: Install, operate and maintain according to manufacturer recommendations.

4. If polymer is used to enhance settling, the polymer shall be approved by the WDNR and meet the criteria stipulated in
WDNR Conservation Practice Standard 1051, Sediment Control Water Application of Polymers. The polymer supplier
or applicator shall provide certifications showing that products have met the performance requirements of Standard
1051. If the manufacturer has not completed the required testing, the project may be used (o gain that certification pro-
vided it meets the site requirements of Standard 1051. Any such testing will be monitored by DNR or WisDOT, with
testing done by a qualified third party.
VI. Considerations

A. Itmay be necessary Lo clean the municipal storm drainage system prior to and after discharging to the system (o prevent
scouring solids from the drainage system.

B. Geotextile bags are generally not appropriate when discharging to ORW, ERW, waterbodies supporting cold water commu-
nilics, trout streams, or to fiighly susceptible and less susceptible wetlands. :

C. Pressurized filtration systems are the most efficient for removing fine sediments.

D. Portable sediment tanks may be appropriate when other sediment trapping practices cannot be instalted due to lack of space
or other reasons, ,

E. Filtration is not an efficient (reatment of water with heavy sediment loads. Use a sctiling tank or sand filter as pretreatment
when possible.

E It may be necessary to use a combination of dewatering practices to achieve the intended results.

Vil. Plans and Specifications

Ml plans, standard detail drawings, or specifications shall include the schedule for installation, inspection, and maintenance and shall
oe kept on—site with the erosion control plan.
VIll. Operation and Maintenance

A. Sediment shall be removed from devices to maintain effectiveness. All sediment collected in dewalering devices shall be
properly disposed of to prevent discharge to waters of the state. '

B. The following monitoring shall be conducted. Test results shall be recorded on a daily log kept on site:
i. Discharge duration and specified pumping rate
2. Observed waler table at time of dewatering
3. If used, type and amount of chemical used for pH adjustment
4. 1f used, type and amount of polymer used for treatment
5

Maintenance activities

IX. References
The American Association of State Highway Officials (AASHTO) Soil Classification System

X.  Definitions
Exceptional Resource Waters (ERW) (V.B.1}): are waters listed in 5. NR 102.11.

Highly susceptible wetland (VI.B): include the following types: fens, sedge meadows, bogs, low prairies, conifer swamps, shrub
swamps, other forested wetlands, fresh wet meadows, shallow marshes, deep marshes and seasonally flooded basins.

arst feature (II1): are an area or geologic feature subject 1o bedrock dissolution so that it is likely to provide a conduit to groundwater,
and may include caves, enlarged fractures, mine features, exposed bedrock surfaces, sinkholes, springs, seeps or swallets.

Less susceptible wetland (V1.B): include degraded wetlands dominated by invasive species such as reed canary grass.
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Outstanding Resource Waters (ORW) (V.B.1): are walters listed in 5. NR 102.10.

Turgeted performance standard (IV): means a performance standard that will apply in a specific arca, where additional practices
beyond those contained in NR 151 are necessary to meet water quality standards.

Treatment facility (V.B.3): includes wastewater treatment plants or wet detention basins constructed in accordance with WDNR Con-
servation Practice Standard 1001 Wet Detention Basin or other approved land application siles.
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Interim Sediment Control
Water Application of Polymers
(1051)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Delinitions. The words are italicized the first time they are
used.
I Definition

The application of products containing polymerst (o sediment control structures.

l. Purpose

The purpose of this practice is to settle out or remove suspended sediment from water within sediment control structures.

ll. Conditions Where Practice Applies

This practice shall be used with self—contained sediment control structures, on & lemporary basis for construction sites, in an emer-
gency for post—construction sites and only continually at sites holding an individual permit, if needed to improve the sediment removal
cfficiency of the structure. Polymers shall not be directly applied lo surface waters of the state. Sediment control structures may be
within, or discharge to, surface waters of the state,

IV. Federal, State and Local Laws

Water applications of polymer shall comply with all federal, state, and local laws, rules or regulations governing polymers. The opera
tor is responsible for securing required permits. This standard does not contain the text of the federal, state, or local laws governing
polymers.

V. Criteria

A. Toxicity Criteria

if used in accordance with the use restriction, the polymer mixture shall meet an acceptable level of risk such that the prod-
uct can be used without significant harm (o organisms that inhabit or come in contact with the aquatic environment. Every
attempt shall be made to eliminate the use of any chemicals known to be environmentally toxic within a polymer mixture.
Polymer mixtures shall be non—combustible.

The manufacturer shall supply toxicity testing data to the Wisconsin Department of Natural Resources (WDNR) based on
the polymer mixture, including any binding or buffering agents, catalyst or any other additives.

1. The use of cationic polyacrylamide shall be avoided where there is danger of impacting aquatic organisms because its
toxicity to aquatic test species occurs at very low concentrations.

2. Anionic polymer mixtures shall have < .05% free acrylamide monomer by weight as established by the Food and Drug
Administration (FDA) and the Environmental Protection Agency (EPA).

3. Each manufacturer shall provide to the WDNR toxicity information (including acute and chronic water column toxicity
test data) from a certified lab, as defined in ch. NR 149 Wis.Adm.Code, for the polymer mixture.

This data shall include all raw and statistical data regarding death, sub—lethal observations such as immohility, and any
other test observations. Standardized toxicity testing procedures should be used and referenced. A use restriction will
be calculated by WDNR using the information in Appendix 1.

4. Users of polymer mixtures shall obtain and foliow all Material Safety Data Sheet (MSDS) requirements, manufacturer’s
recommendations, and WDNR use resirictions.

B. Application Criteria’

1. Maximum application rates, per storm event, in pounds per acre—feet shall be the lesser of WDNR's use restriction mui-
tiplied by 1.35 or the manufacturer’s recommended application rate (1.35 is a conversion factor that is used to change
the use restriction from ppm to an application rate in pounds per acre—feet).
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Neither the manufacturer’s written application rate recommendations, nor the application rate shall exceed the WDNR
use restriction. The manufacturer or distributor shall provide for the applicator: :

a. Labels affixed to the polymer mixture containers that indicate the recommended application rate and the maximum
application rate based on the use restriction.

b. A product expiration date for the polymer mixture based on product expiration dates of the polymer.
c. General written application methods.
d.  Written instroctions to provide proper safely, storage, and mixing of their product.

The application method shall provide for uniform distribution of the product in the sediment control structure and shall
consist of either: '

a, Passive Applications: Polymers applied by non—mechanically dosing the sediment--laden inflow prior to it entering
the impoundment area of the sediment control structure. The manufacturer shall base passive application rates on
the dissolution rate and/or the dead storage volume of the sediment control structure.

or

b. Active or Mechanical Applications: Polymer applied by mechanically or hydraulically mixing directly into a sedi-
meni control structure.

The applicator of the polymer mixture shall at the time of application, document the following:
=  Name of applicator

»  Application rate in pounds per acre—feet of stormwater runoff

»  Date applied

*  Product type

s Weather conditions during application

«  Maethod of application

Copies of this documentation shall be entered into the contractor’s monitoring log or a project diary and made available
upon request.

C. Product Approval Criteria

The manufacturer shall certify, throngh independent sampling and test results, that their product performs as per the follow-
ing requirements. (The product approval process is depicted in flow chart form in Figure 1.)

L.

The toxicity information required in section V.A.3. of this standard shall be reviewed by the WDNR and used to gener-
ate a written product use restriction for the polymer mixture. Appendix 1 outlines the information that needs to be sub-
mitted as a part of this review, and states where they must be submitted. - :

Polymer mixtures shall achieve = 95% sediment reduction as measured by the standpipe method outlined in Appen-

~dix IL

Performance criteria — active and passive applications shall be field tested and submitted separately:

a. The performance of polymer mixtures shall be verified and field—tested in a body of water that is not discharging
directly into the waters of the state. The body of water shall be a minimum of 1/3-acre surface area and an average
depth of at least 3 feet.

b. The total suspended solids prior to the polymer treatment must be tested and verified by an independent testing lab,
and must have a minimum value of 800 ppm or equivalent Nephelometric Turbidity Units (NTU) and be visibly
turbid. The relationship between total suspended solids (TSS) and NTU is site—specific and the derivation of a
unique TSS—-N'FU relationship shall be conducted for each sediment control structure. A minimum of two samples
per acre—foot of water shall be taken from random locations within the test site.

c. Within 48 houss from the initial treatment of the water body, the total suspended solids must have a maximum of
80 ppm, or equivalent NTU. :

d. Testing sites may not be used for subsequent testing for a petiod of 3 months from the time of initial application,

¢. The Wisconsin Department of Transportation (WisDOT) shall be notified at least 7 days prior 1o testing, and Wis-
DOT and/or WDNR staff shall be allowed to monitor any such testing,
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4. The WisDOT Erosion Control Storm Water/Product Acceplability List Committee will review and approve products as
per the process set forth in WisDOT’s Product Acceptability List (PAL).

5. The polymer mixture must be resubmitted if any portion of the mixture is altered subsequent 1o its approval. Such
alterations may include:

a.  The amendment of basc polymers and/or any other additives

b. The ratios of individual components

V. Considerations _
The following are additional recommendations, which may enhance the use of, or avoid problems with, the practice.

A When using producis in impoundments immediately adjacent to, or within waters of the state, consider using products for
which the manufacturer’s recommended application rate is considerably lower than the use restriction,

B. The applicator should use the least amount of polymer mixture to achieve optimal performance.

Polymer mixtures should be applied in conjunction with other erosion control BMPs and under an erosion and sediment
control or stormwater management plan,

D. Test the pH of the waler in the sediment control structure and follow the manufacturer’s recommended pH range for their
polymer mixture, as pH will impact the effecliveness of polymer mixtures,

E. Ethylene glycol, propylene glycel or any other known environmental toxicants should not be included in the polymer mix-
ture. :

F. Care must be taken to prevent spills of polymer mixtures. Follow the manufacturer’s recommended cleanup procedures in
the event of a spill,

G. Inhaling granular polymer may cause choking or difficulty breathing. Persons handling and mixing polymer should-use
personal protective equipment of a type recommended by the manufacturer.

H. Polymer mixtures combined with water are very slippery and can pose a safety hazard.

I Polymer mixtures should be considered as an aid to removing solids from dredge slurries.

I Where polymer mixtures are used with sediment control structures in the stream, such as during bridge construction, the
structure should not be removed until the waleris clarified. If the resulting sediment floc is more than a half a foot deep it
should be excavated or filtered out.

VIl. Specifications

Erosion and sediment control and stormwaler management plans specilying polymer mixtures for sediment control shall be in keeping
with this standard and shall describe the requirements for applying the practice to achieve its intended purpose.

VIl. Operation and Maintenance

Sediment levels on the bottom of the sediment control structure shall be monitored (0 measure the loss of storage capacity over time
due to enhanced sedimentation by the polymer mixture,

IX. Definitions

Material Safety Data Sheets (MSDS) (V.A.3) Provide basic information on a material or chemical product intended to help someone
work safely with the material. This includes a brief synopsis of the hazards associated with using a material, how to use it safely, and
what to do if there is an emergency. The retail distributor and/or manufacturer as per OSHA’s Hazard Communication Standard, 29
CFR 1910.1200, must provide MSDS, with the purchase of potentially hazardous products.

Nephelometric Turbidity Units (NTU) (V.C.3.b) A measure of the amount of light scattered by suspended and dissolved materials in
the sample.

Polyacrylamide (V.A.1) A generic term for polymers made up of many repeating units of the monomer acrylamide (a simple organic |
compound).

Polymer (1) Polymers are materials that are either natural or synthetic and that have a chain of carbon molecules that are identical,
repcaling units, Polymers can be positively charged (cationic), negatively charged (anionic) or have no charge (non—ionic).
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Polymer Mixture (V.A) Any reference to polymer mixtures refers to the whole manufactured product, including the polymer and any
wlditives. Additional caleium or lime may be added as a bulfering agent without being considered part of the whole manufactured
product.

Sediment (11) refers to settleable soil, rock fragments and other solids suspended in runoff.

Sediment control sfructure (1.) A sediment control structure is an impoundment designed to intercept and detain sediment carried in
runoff, prior to the runoff reaching the main channel of a waterway or body of water. Placement of these structures must be outside of
the main channel of a waterway and shall not span opposing stream banks in channelized flow. The sediment control structure must
provide for dedicated sediment storage to at least a depth of two feet, such that the sediment will not be subject to re—suspension dur-
ing high velocity flow conditions,

Impoundments may be created by a cofterdam, turbidity barrier, carthen berm, sheet piling, self—contained filtering systems or similar
material. Examples include properly maintained construction or post—construction sediment ponds, discharging directly or eventually
to a water body. They may also include surface water impoundments (hat are immediately adjacent to a waterway, whose function is
to treat stormwater or dredging material. Another potential application is to isolate Jocalized areas surrounding bridge and culvert
construction.

Standardized toxicity testing (V.A.2) Examples of such include, but are not limited to, those outlined in the State of Wisconsin Aquatic
Life Toxicity Testing Methods Manual (Fleming, et.al, 1996) or Shorr—term Methods for Estimating the Chronic Toxicity of Effluents
and Receiving Water to Freshwater Organisms (Lewis, et.al, 1994), The WDNR use restriction shall be developed from this data.

Surface Waters of the State (I11) *“Surface” refers to the sub portion of the waters of the state that discharge at the surface. Waters of
the state, as defined by s. 283.01(20), Wis. Stats mcans thosc portions of Lake Michigan and Lake Superior within the boundaries of
Wisconsin, all lakes, bays, rivers, streams, springs, ponds, wells, impounding reservoirs, marshes, water courses, drainage systems and
other surface water or groundwaier, natural or artificial, public or private within the state or under its jurisdiction, except those waters
which are entirely confined and retained completely upon the property of the person,

Use Restriction (V.A.2) Identifies the concentration below which a product is not expected to cause acute toxicity in the aquatic envi-
ronment. '

{. References

Voluntary Use Of Polymers In DNR Programs (A Field Guide) For copies of this companion document contact Mary Anne Lowndes,
Water Resources Engineer Burcau of Watershed Management 101 S. Webster St., Box 7921, Madison, W1 53707-7921 Phone (608)
2616420 MaryAnne.Lowndes @dnr.state.wi.us

Fleming, K., P. Hubbard, N. Krause, R. Masnado, D. Piper, W. Repavich, G. Searle, S. Thon, “State of Wisconsin Aquatic Life Toxic-
ity Testing Methods Manual, Edition 1.” Bureau of Watershed Management, Wisconsin Department of Natural Resources, Madison,
1996 (W1, PUBL-WW-033-96).

Lewis, PA., D.J. Klemm, J.M. Lazorchak, T.J. Norberg—King, W.H. Peltier, and M.A. Heber, “Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, 3rd Edition.” Environmental Monitoring Sysiems Lab-
oratory, U.S. Environmental Protection Agency, Cincinnati, OH, 1994 (EPA/600/4-91/002).

Roa—Espinosa, A., Bubenzer, G.D, and Miyashita, E., “Sediment and Runoff Control on Construction Sites Using Four Application
Methods of Polyacrylamide Mix.”” National Conterence on Teols for Urban Water Resource Management and Protection, Chicago, pp.
278, February 7-10, 2000.

Roa, A., “Are there Safety Concerns or Environmental Concerns with PAM?” Dane County Land Conservation Departmeht, 1997.

Sojka, R.E. and Lentz, R.D., “A PAM Primer: A brief history of PAM and PAM related issues.” Kimberly, ID: USDA~ARS North-
west Irrigation and Soils Research Lab, 1996. hitp://kimberly.ars.usda.gov/pamprim.ssi

Wirtz, J, R., “The Pros and Cons of the Use of Anionic Polyacrylamides to Control Erosion and Sedimentation in the Lake Mendota
Priority Watershed” University of Wisconsin—Madison, MS Thesis, 2000.

WisDO'T’s Product Acceptability List (PAL). State DOT web site: http://www.dot. wisconsin.gov/business/engrserv/pal.hitm
Questions regarding product approvals may be sent to: New Products Engineer, WisDOT, Technology Advancement, 3502 Kinsman
Blvd., Madison, WI 53704.
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APPENDIX I
REQUIRED TOXICITY INFORMATION FOR WDNR REVIEW

Toxicity information shall be reviewed by the WDNR and will be used to generate a written product use restriction for the polymer.
With Chapter 1.7 of the Whole Effinent Toxicity Program Guidance Document (Fleming et. al., 2000) as a basis, the following toxico-
logical information/data is required:

a.  Manufacturer of the polymer,

b. Chemical name of the polymer,

c.  Active Ingredien.t(s) (if not proprictary informaiion)}, _

d. Chemical Abstracts Service (CAS) #(s) of the polymer and/or active ingredients.

e. Material Safety Data Sheet (MSDS) and/or official toxicity test results listing available aquatic life toxicity data for the
WHOLE PRODUCT. Toxicity data for active ingredients is not acceptable for use in calculating a use restriction. The
following types of data is acceplable:

Species Endpoint of Coencern
Ceriodaphnia dubia (Cladoceran) : 48—hour LCsp or ECsy/ICa5
 Daplmin magna (Cladeceran) 48—hour LCsp or EC50/TCas
Lepomis macrochirus (Bluegill Sunfish) . 96—hour LCsq or ECs/1Cas
Pimephales promelas (Fathead Minnow) 96—hour LCsq or EC50/1C75
Oncorlynchus mykiss (Rainbow Trout) 96—hour LCsp or EC5¢/TCo5
LCsy =  the estimated concentration of polymer that would cause 50% mortality to the test population following the given time period
ECsp = the estimated concentration of polymer that would cause a given effect in 50% of the test population following a given time period
ICps = the estimated concentration of polymer that would cause a 25% reduction in some biological measurement of the test population fol-

lowing a given time period

NOTE: To calculate a use restriction it is necessary to have data from at least one of the cladoceran species and at least one of the
fish species (according to s. NR 106.10 (1)).

a. Complete listing of toxicity test conditions. Examples to follow include Tables 11 — 14 in Weber (1993).

b. Standardized test methodology (name of a specific method & its reference may be listed for this, sach as “Acute Toxic-
ity Test Procedures for Daphnia magna” in Weber (1993), If a modification to a standardized method was used, pro-
vide the reference of the specific method along with a specific listing of and reasons for the modifications).

c. Any noted observations from the toxicity tests.
Toxicity test resulis shall be submitted to: Water Quality Standards Section, WDNR, 101 South Webster Street, P.O. Box 7921, Madi-
son, W1 53707, as one prequalification for field testing.
References:

. Weber, C. 1993. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms,
4t Edition. Bnvironmental Moniloring Systems Laboratory, U.S. Environmental Protection Agency, Cincinnati, OH.
EPA/600/4-90/027E

Fleming, K., 8. Geis, E. Korthals, R. Masnado, G. Searle. 2000. Whole Effluent Toxicity Program Guidance Document, Revision #3.
Wisconsin Department of Natural Resources, Chapter 1.7.
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APPENDIX II
LABORATORY STANDPIPE TEST METHODOLOGY

Place 40 grams of oven dried “soil”” in 2 liters of distilled water within a 2 liter graduated cylinder with stopper. The 40 grams of
“soil” represents a “rcalistic” ranoff suspended solids load of 20,000 mg/t. (20,000 mg/L x 2 L) according to data collected from
commercial and residential construction sites {Owens, ct. al. 2000). Repeat a minimum of four times so that there are a minimum
of five replicates. The “soil” used in the standpipe test may be characterized by one of the following three options:

Clays A clay “soil” is characterized as having greater than 20% of its particles < 2 Lim in size. This option is appropri-
ate for those secking approval* of a polymer {or use in any scil condition (clay, silt, or other).

Silts A silt “soil” is characterized as having less than 20% of its particles < 2 pm in size AND greater than 20% of its
particles 2—25 Um in size. This option is appropriate for those seeking approval® of a polymer for use only in
silt soils. The 2-25 pm size is representative of fine to medium silt soils,

Site—Specific Use of a site~specific “soil” provides an alternative for those seeking approval® of a potymer that may be cus-
tomized for optimum performance (in both terms of suspended sediment removal and amount of polymer used)
at a particular site. The results of a mechanical soil analysis characterizing the site soil sample particle size com-
position must be provided. The resulis of this analysis should be submitted with the results of the standpipe test
entered on the “Standpipe Test Data Sheet.” This option is provided since each site will have at least slight dif-
ferences, if not significant differences, in soil chemical and physical characteristics. These differences may
influence the effectiveness of any given polymer,

Indicate which “soil” type is used in the standpipe test on the data sheet under “V¥ .Soil Type Used.”

* Note that final approval of a polymer is granted only after it is demonstrated through both the standpipe and field tests that the
polymer is effective and can be effectively applied.

Mix the solutions by completely inverting each graduated cylinder 3 times. l‘
Add polymer mixture 1o each gradualed cylinder. The volume and concentration of polymer added is the manufacturer’s or sup-
plier’s choice, but must include a set volume and a gradient of “low” to “high” concentrations. The volume and each polymer
conceniration must be recorded on the data sheet. The purpose is to determine the lowest polymer mixture concentration needed
to achieve effective removal of suspended solids. Ultimately the least amount of polymer mixture needed to achieve optimal per-
formance should be used in the field.

A minimum gradient of five polymer mixture concentrations is used to achieve the above stated purpose. The purpose of the five
concentration gradient is to atterpt to pinpoint the concentration that achieves optimal removal of suspended solids (i.e. least
amount of polymer mixture required to remove a minimum of 95% of the suspended solids). This gradient should be sufficiently
wide {0 show a range of effectiveness in removing suspended solids (with at least one, but preferably more, meeting the 95%
removal level), A second goal of using a minimum of five concenirations is to avoid the occurrence of false negative oulcomes in
the polymer approval process. By having more concentrations across a gradient it is more likely to find truly effective concentra-
tions that are less than the vse restriction value. As is graphically depicted in Figure 1, a polymer mixture will not be approved for
field testing, and thus for inclusion on the PAL if its effective concentration {(as determined in this laboratory stand pipe test) is
greater than the use restriction value.

Mix the solutions by completely inverting each graduated cylinder 3 times.
Let the solution in each graduated cylinder settle for 5 minutes.
Determine the percent suspended solids reduction in each graduated cylinder as follows:

a. Healt/dry one evaporating or drying dish al 103 — 105°C for 1 hour for each graduated cylinder. Store the dishes in a des-
iccator until needed (steps b).

b, ‘Weigh a dish out to at least one, and preferably more decimal points. Record this weight on the data sheet.

¢. Collect 20 ml from within one of the graduated cylinders at the 1 liter mark and place in a preweighed evaporating or
drying dish (from step a). Repeat steps b and ¢ for each of the other graduated cylinders.

d. Evaporate and dry each of the 20 ml samples from step b at 98 *C for ai least | hour,

¢. Cool each dish with sample in a desiccator to balance femperature
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f. Weigh each dish with sample. Record this weight on the dala sheet,

g.  Subtract the weight of the dried dish (from step b) to determine (he weight of the solids from the sample, Record this
weight on the data sheet.

* These methods follow, with slight modification, those of Standard Methods 2540 B. (1989).

7. 'The polymer passes this effectiveness test if it achieves = 95 % reduction of suspended solids. Thus, = 95 % reduction is
achieved if the weight of the solids from the sample is < 0.2 mg.

2000 ml ! = 20mi3 : X = 10 mg/l
1000 mg/L. ? x4

! = volume of solution in the cylinder
2 = guspended solids concentration in the ¢ylinder at > 95 % reduction
3 = volume of sample taken from | L mark of the cylinder

4 = sample solids concentration needed to achieve > 95 % reduction

10 mg X L X 20 ml = 0.2 mg
L 1000 ml

8. A photocopy of the completed data sheet should be sent to the following address for WisDOT review: New Products Engineer,
WisDOT, Technology Advancement, 3502 Kinsman Blvd., Madison, WI 53704

References:

Owens, D.W,, P, Jopke, D, W, Hall, I, Balousek, and A. Roa. 2000. Soil erosion from two small construction sites, Dane County, Wis-
consin, 1.8, Geological Survey Fact Sheel FS—-109-0(, 4 p.

Standard Methods Committee, 1989, 2540 Solids, In L..S, Clesceri, A. E. Greenberg, and R.R. Trussell, eds., Standard Methods for the
Examination of Water and Wastewater; 17" Edition. American Public Health Association, Washington, DC. pp. 2-72 — 2-73.
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Testing Laboratory:

WISCONSIN ADMINISTRATIVE CODE 152

STANDPIPE TEST DATA SHEET

Date(s):

Analyst(s) Initials:

Polymer Name:

Manufacturer Name:

Volume of Polymer Mixture Used:
v Soil Type Used:
P D Clay

[ sik

[ site-specific Soil

{mechanical analysis results enclosed)

Polymer Mixture
Concentra’uon

(mgIL or % solution)

: Weighi of Eva_poratinngryi_h_g Dish - :| - Final Weight of

Pre

With Sample Solids Sample

Which polymer mixture concentration(s) achieved effectlve (= 95%) reduction of suspended solids
(i.e. final weight < 0.2 mg solids)?

Notes/Comments:

Please send a photocopy of this completed data sheet to:

New Products Engineer, WisDOT, Technology Advancement, 3502 Kinsman B

Register February 2007 No. 614




153 DEPARTMENT OF COMMERCE Comm 20-25 APPENDIX

Mulching For
Construction Sites

(1058)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

I Definition

Mulching is the application of organic material to the soil surface to protect it from raindrop impact and overland [low. Mulch covers
the scil and absorbs the erosive impact of rainfall and reduces the flow velocity of runoff.

It Purpose

This practice may be used to:

«  Reduce soil erosion

+  Aid in sced germination and establishment of plant cover

+  Conserve soil moisture

. Conditions Where Practice Applies
“his practice may be applied on exposed soils as a temporary control where soil grading or landscaping has taken place or in conjunc-
tion with temporary or permanent seeding. Mulching is generally not appropriate in areas of concentrated flow.
IV. Federal, State, and Locai Laws
Users of this standard shall comply with applicable federal, state and local laws, rules, regulations or permit requirements governing
mulching. This standard does not contain the text of federal, state, or focal laws.
V.  Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Site Preparation:

Soil surface shall be prepared prior to the application of mulch in order to achieve the desired purpose and to ensurc opti-
mum contact between soil and mulch. All areas to be mulched shall be reasonably free of rills and gullies,

B. Materials:

Mulch shall consist of natural biodegradable material such as plant residue (including but not limited to straw, hay, wood
chips, bark and wood cellulose fiber), or other equivalent materials of sufficient dimension (depth or thickness) and durabil-
ity 1o achieve the intended effect for the required time pertod.

Mulch shall be environmentally harmless (o wildlife and plants. Materials such as gravel, plastic, fabric, sawdust, munici-
pal solid waste, solid waste byproducts', shredded paper, and non—biodegradable products shall not be used.

Mulch shall be free of discased plant residue (i.e. oak wilt), noxious weed seeds, harmful chemical residues, heavy metals,
hydrocarbons and other known environmental toxicants.

Marsh hay shall not be used as mulch in lowland areas but may be used on upland sites to prevent the spread of invasive,
non--native species (i.e. recd canary grass) commonly found in marsh hay.

Straw and hay mulch that will be crimped shall have a minimum fiber length of 6 inches.

Wood chips or wood bark shall only be used for sites that are not seeded.
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Application Rate:

1. Mulch shall cover a minimum of 80% of the soil surface for unseeded areas. For seeded areas, mulch shall be placed
loose and open enough (o allow some sunlight to penelrate and air to circulate but still cover a minimum of 70% of the
soil surface.

2. Mulch shall be applied at a uniform rate of 1% (o 2 tons per acre for sites that arc seeded, and 2 o 3 tons per acre for
sites that arc not seeded. This application results in a layer of ¥4 to 1% inches thick for seeded sites, and 1% (o 3 inches
thick for sites not seeded.

3. Wood chips or wood bark shall be applied at a rate of 6 to 9 tons per acre to achieve a minimum of 80% ground cover.
This application should result in a layer of wood chips or wood bark ¥4 to 1% inches thick.

Mulch Anchoring Methods

Anchoring of mulch shall be based on the type of mulch applied, site conditions, and accomplished by one of the following
techniques:

1. Crimping

Immediately after spreading, the mulch shall be anchored by a mulch crimper or equivalent device cons-isting ofa
series of dull flat discs with notched edges spaced approximately 8 inches apart. The mulch shall be impressed in the
suil to a depth of 1 to 3 inches.

2. Polypropylenc Plastic, or Biodegradable Netting
Apply plastic netting over mulch application and staple according to manufacturer’s recommendations.
3. Tackifier

Tackifier shall be sprayed in conjunction with mulch or immediately after the mulch has been placed. Tackifiers must
be selected from those that meel the WisDOT Erosion Control Product Acceptability List (PAL). Asphalt based prod-
ucts shall notf be applied.

The tackifiers shall be applied at the following minimam application rates per acre:

a. Latex-Base: mix 15 gallons of adhesive (or the manufacturer’s recommended rate which ever is greater) and a
minimum of 250 pounds of recycled newsprint (pulp) as a tracer with 375 gallons of water.

b. Guar Gum: mix 50 pounds of dry adhesive (or the manufacturer’s recommended rate which ever is greater) and a
minimum of 250 pounds of recycled newsprint (pulp) as tracer with 1,300 gallons of water.

¢, Other Tackifiers: (Hydrophilic Polymers) mix 100 pounds of dry adhesive {or the manufacturer’s recommended
rate which ever is greater) and a minimum of 250 pounds of recycled newsprint (pulp) as a tracer with 1,300 gal-
lons of water.

VI. Considerations

Al
B.

Wood products typically absorb available soil nitrogen as they degrade, thus making it unavailable for seed.

The use of mulch behind curb and guiter may not be desirable unless anchored by netting, because air turbulence from
nearby traffic can displace the mulch. Consider the use of erosion mat or sod as an alternative.

In areas where lawn type turf will be established, the use of tackifiers is the preferred anchoring method. Crimping will
tend to leave an uneven surface and plastic netting can become displaced and entangled in mowing equipment,

A heavier application of mulch may be desired to prevent seedlings from being damaged by frost.

It may be beneficial to apply polyacrylimide in addition to mulch. Refer to WDNR Conservation Practice Standard (1050)
Erosion Control Land Application of Anionic Polyacrylamide for information about (he advantages and proper use of poly-
mers,

Concentrated flows above the site where mulch is applied should be diverted.
Mulch should be placed within 24 hours of seeding.

Mulching operations should not be performed during periods of excessively high winds that would preclude the proper
placement of muich.

Materials such as gravel may be effective for erosion control but are not considered mulches.
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*Hl.  Plans and Specifications

A. Plans and specifications for mulching shall be in keeping with this standard and shall describe the requirements for applying
the practice to achieve its intended purpose. The plans and specifications shatl address the following:

1. Type of muich used
2. Application rate
3. Timing of application
4.  Methed of anchoring
B. All plans, standard detail drawings, or specifications shall include schedules for installation, inspection, and maintenance.
The responsible party shall be identified.
Vill. Operation and Maintenance

Mulch shall, al a minimum, be inspected weekly and within 24 hours after every precipitation event that produces 0.5 inches of rain or
more during a 24 hour period.

Mulch that is displaced shall be reapplied and properly anchored. Maintenance shall be completed as soon as possible with consider-
ation Lo site conditions. :

IX. References

WisDOT’s Erosion Contrel Product Acceplability List (PAL) can be found on the WisDOT web site:

hittp:iiwww.dot. wisconsin, govw/business/engrserv/pal. htin Printed copies are no longer being distributed.

X. Definitions

loxious weed (V.B): Any weed a governing body declares to be noxious within its respective boundaries. The State of Wisconsin list
of noxious weeds can be found in s. 66,0407, Stats.

Solid Waste Byproducts {(V.B): Includes industrial, commercial, residential, and agricultural wastes that have been processed. inciner-
ated, or composted and still contain inorganic wastes such as glass and metals and organic wastes including plastics, textiles, rubber,
leather, and other miscellaneous organic wastes which may be toxic or hazardous in nature.
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Non-Channel Erosion Mat
| (1052)

Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.
L Definition

A protective soil cover made of straw, wood, coconut fiber or other suitable plant residue, or plastic fibers formed into a mat, usually
with a plastic or biodegradable mesh on one or both sides, Erosion mats are rolled products available in many varieties and combina-
tions of material and with varying life spans.

. Purpose

The purpose of this practice is to protect the soil surface from the erosive elfect of rainfall and prevent sheet erosion ! during the estab-
lishment of grass or other vegetation, and to reduce soil moisture foss due to evaporalion. This practice applies to both Erosion Con-
trol Revegetative Mats {ECRM) and Turf-Reinfoxenent Mats (TRM).

lll. Conditions Where Practice Applies

This standard applies to erosion mat selection for use on erodible slopes.

This standard is not for channel erosion; for channel applications reference WDNR Conservation Practice Standard (1053} Channel
Erosion Mat. '

IV. Federal, State, and Local Laws i"l
Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permﬁ requirements governing
the use and placement of erosion ma{. This standard does not contain the text of federal, state, or Iocal laws.

V.  Criteria

This section establishes the minimum allowable standards for design, instatlation and performance requirements. Only Wisconsin
Department of Transportation (WisDOT) Erosion Control Product Acceptability List (PAL) approved mats will be accepted for use in
this standard.

Slope and slope length shall be taken into consideration. This information can be found in the Slope Erosion Control Matrix located in
the PAL. :

To differentiate applications Erosion mats are organized into three Classes of mats, which are further broken down into various Types.

A. Class I A short—term duration {minimum of 6 months), light duty,. organic mat with photodegradable plastic or biodegrad-
able netting.

I. Type A - Use on erodible slopes 2.5:1 or flatter.
2. Type B — Double netted product for use on erodible slopes 2:1 or flatter.

B. Class I, Urban: A shori—term duration (minimum of 6 months), light duty, organic erosion confrol mat for areas where
mowing may be accomplished within two weeks after installation.

1. Urban, Type A — Use on erodible soils with slopes 4:1 or {latter,
2. Urban, Type B — A double netted product for use on slopes 2.5:1 or flatter.
C. Class II: A long—term duration (three years or greater), organic erosion control revegetative mat.
1. Type A — Jute fiber only for use on slopes 2:1 or flatter for sod reinforcement.
2. 'Type B —For use on slopes 2:1 or greater made with plastic or biodegradable net.

3. Type C— A woven mat of 100% organic fibers for use on slopes 2:1 or flatter and in environmentally and biologically
sensitive areas where plastic nelting is inappropriate.
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D. Class IIT: A permanent 100% synthetic ECRM or TRM. Either a soil stabilizer Type A or Class I, Type A or B crosion mat
must be placed over the soil filled TRM.

1. Type A — An ECRM for use on slopes 2:1 or flatter.
2. Type B or C — A TRM for use on slopes 2:1 or flatter,
3. Type D— A TRM for use on slopes 1:1 or flatter.

E. Material Selection

1. For mats that utilize netting, the netting shall be bonded to the parent material to prevent separation of the net for the
life of the product.

2. For urban class mats the following material requirements shall be adhered 1o;
a.  Only 100% organic biodegradable netted products are altowed, including parent material, stitching, and netting.
b. The netting shalt be stitched with biodegradable thread/yarn to prevent separation of the net from parent maierial.

c. All malerials and additive components used to manufacture the anchoring devices shall be completely biodegrad-
able as determined by ASTM D 5338.

d. Mats with photodegradable netting shall not be instalied alier September ¥,
E  Installation
1. ECRMs shall be installed after all topsoiling, fertilizing, liming and seeding is complete.

2. The mat shall be in firm and intimate conlac[ with the soil. It shall be installed and anchored per the manuflacturer’s
recommendation.

TRM shall be installed in conjunction with the topsoiling operation and shall be followed by ECRM installation.
4. Al time of installation, document the manufacturer and mat type by retention of material labels and manufacturer’s
installation instructions. Retain this documentation until the site has been stabilized,
Considerations
A. Urban mats may be used in fieu of sod.
B. Documentation of materials used, monitoring logs, project diary and weekly inspection forms, including erosion and storm-
water management plans, should be turned over to the authority charged with long term maintenance of the site,
Plans and Specifications

A, Plans and specifications for installing erosion mat shall be in keeping with this standard and shall-describe the requirements
for applying the practice to achicve its intended purpose. The plans and specifications shall address the following:

1. Location of erosion mat
2. Installation Sequence
3. Material specification conforming to standard
B. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shail be identified.
Operation and Maintenance

A. Erosion mat shall at a minimum be inspected weekly and within 24 hours after every precipitation event that produces 0.5
inches of rain or more during a 24—hour period. '

B. 1If there are signs of rilling under the mat, install more staples or more frequent anchoring trenches. If rilling becomes
severe enough to prevent establishment of vegetation, remove the section of mat where the damage has occurred, Fill the
eroded area with topsoil, compact, reseed and replace the section of mat, trenching and overlappmg ends per manufacturer’s
recommendations. Additional staking is recommended near where rilling was filled.

C. 1f the reinforcing plastic netting has separated from the mat, remove the plastic and if necessary replace the mat.

D. Maintenance shall be completed as soon as possible with consideration to site conditions,
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IX. References

WisDOT “Erosion Control Product Acceptability Lis(” is available online at fitrp:/Awwwdot.wisconsin. gov/business/engrservipal. h!m
Printed copies are no longer distributed.

X. Definitions

Sheer and Rill Erosion (H ): Sheet and rill crosion is the removal of soil by the action of rainfall and shallow overland runoff. It is the
first stage in water erosion. As {low becomes more concentrated rills occur. As soil detachment continues or flow increases, ulis will
become wider and deeper forming gullies.

Erosion Control Revegetative Mats (ECRM) (11} Erosion control revegelative mals are designed to be placed on the soil surlace.

Turf—Reinfoxement Mats (TRM) (II): Turf-reinforcement mats are permanent devices construcied [rom various types of synthetic
malterials and buried below the surface to help stabilize the soil. TRMs must be used in conjunction with an ECRM or an approved

Type A soil stabilizer.
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| Sediment Basin
(1064)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
nsed.

l. Definition

A sediment control device constructed with an engineered outlet, formed by excavation or embankment Lo intercept sedimeni~laden
runofl and retain the sediment. :

. Purposes

Detain sediment—laden runoff from disturbed areas for sufficient lime (o alow the majority of the sediment to settle out.

lll. Conditions Where Practice Applies

Sediment basins are utilized in areas of concentrated flow or points of discharge during construction activities. Sediment basins shall
be constructed at locations accessible for clean out. Site conditions must allow for runoff to be directed into the basin.

Sediment basins are designed to be in place until the contributory drainage area has been stabilized'. Sediment basins are temporary
and serve drainage areas up o 100 acres however other conservation practices are often more economical for smaller drainage areas.
For drainage arcas smaller than 5 acres sediment traps or ditch checks may be applicable; for design criteria refer to WDNR conserva-
tion Practice Standard Sediment Trap (1063) or Ditch Check (1062).

Jesign to WDNR Conservation Practice Standard Wet Detention Basin (1001) when a permanent stormwater basin is required.

IV. Federal, State, and L.ocal Laws

Users of this standard shall be aware of applicable federal, state, and focal laws, rules, regulations, or permit requirements governing
the use and placement of sediment basins. This standard does not contain the text of federal, state, or local laws.

V.  Criteria

This section establishes the minimum standards for design, installation and performance requirements. Sediment basins meeting these
design criteria are deemed 80% effective by design in trapping sediment.

A. Timing — Sediment basins shall be constructed prior to disturbance of up—slope areas and placed so they function during all
phases of construction. Sediment basins shall be placed in locations where runoff from disturbed areas can be diverted inlo
the basin.

B. Sizing Crileria — Properly sized sediment basins are more effective at trapping fine—grained particles than sediment traps.
Specific trapping efficiency varies based on the surface area and the particle size distribution of the sediment entering the
device. See Figure 1 for clarification of terms, Attachment 1 includes a sample design problem,

Treatment Surface Area — The surface area of the sediment basin measured at the invert of the lowest outlet. The treatment
surface area shall be sized based on the texture of the soil entering the device and the peak outflow during the 1—year,
24-hour design storm using Equation 1: .

Sa= 1.2 * (qout / vs)

Where;

S, = Trealmcnf surface area measured at the invert of the lowest outlet of sediment basin (square feet)
(out = Peak outflow (cubic feet / second) during the I—year, 24-hour design storm for the principal outlet
vg = Particle settling velocity (feet/second)

1.2 = BPA recommended safety factor
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Particle scttling velocities (Vs) shall be based on representative soil class as follows:

a.  Soil Class 1: g = 1.2%107 ft/sec
b.  Soil Class 2: v, = 7.3%1075 fi/sec
c.  Soil Class 3: v = 1.2%107 ft/sec
Note: Particle settling velocities calculaled assuming a specific gravity of 2.65 and a water temperature of 68 degrees Fahrenheit,
Soil Class 1 includes particles greater than 20 microns generally corresponding to sand, loamy sand, and sandy loam.

Soil Class 2 includes particles between 5 and 20 microns generally corresponding to loam, silt, and silt loam aggrendlcs
as transported in runoff.

Soil Class 3 includes particles between 2 and 5 microns generally corresponding 1o clay loam, silty clay, and clay
aggregates as transported in runoff.

The representative soil class shall be selected based on the dominant textural class of the soil entering the device.

The treatment surface area of sediment basins can be reduced when used in conjunction with water applied polymers.
‘When employing polymers, size the treatment surface area for controlling fine soils (Class 3) using the settling velocity
for medium soeils (Class 2). When designing for medium sized soils (Class 2) use the settling velocity for coarse soils
(Class 1). See WDNR Conservation Practice Standard Sediment Control Water Application of Polymers (1051} for
criteria governing the proper use and selection of polymers.

Depth below Treatment Surface Area — The depth below the treatment surface area as measured from the invert of the
lowest outlet of the sediment basin shall be a minimum of 5 {eet deep (2 teet for sediment storage plus 3 feet (o protect
against scour/ resuspension) and a maximum of 10 feet deep to limit the potential for thermal stratification.

Due 1o side slope requirements and safety shelf considerations it maybe difficult to maintain 5 feet of depth for the
entire treatment surface area. Therefore, 50% of the total treatment surface area shall be a minimum of 5 teet deep.
For basins less than 5,000 square feet, maximize the area of 5 feet depth.

Interior side slopes below the lowest invert shall be 2:1 (horizontal: vertical) or flatter to maintain soil stability. {

While a permanent pool of water below the lowest invert may form, it is not required to be maintained through irriga-
tion or installation of a liner system.

Active Storage Volume — The volume above the treatment surface area shall be calculated using one of the following
methods:

-a. The method outlined in TR-55 for determining the storage volume [or detention basins. This can be accomplished

by using Figure 2 where:

do = Peak outflow (cubic feet / second) during the I—year, 24—hour design storm for the principal outlet calculated
using Equation 1 {see seclion V.B,1),

q; = Calculated peak inflow or runoff rate {cubic feet / second) during the 1-year, 24—hour design storm.

Vr = Calculated volume of runoff from the 1-year 24—hour design storm for the entire contributory area with the
maximum area of disturbance characterized as bare soil.

Vs = Is the required active storage volume determined using Figure 2.

b. The active storage volume may be calculated based on routing the 1—year, 24—hour storm provided the principal
outlet requirements stipulated in section V.D,2 are maintained. This method will require the use of a model.

Note: Both these methods require iterative calculations.

Shape — The length to width ratio of the flow path shall be maximized with a goal of 3:1 or greater. The flow path is
considered the general direction of water flow within the basin including the treatment surface area and any forebay.

C. Embankments -- Earthen embankments shall be designed io address potential risk and structural integrity issues such as
seepage and saturation. All constructed earthen embankments shall meet the following criteria.

1.
2

The base of the embankment shall be stripped of all vegetation, stumps, topsoil and other organic matter.

Side slopes shall be 3:1 or flatter. The minimum embankment top width shall be adequate to provide structural stabil-
ity. Where applicable the top width shall be wide enough to provide maintenance access.

There shall be a core trench or key—way along the embankment.
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Any pipes extending through the emnbankment shall be bedded and back(illed with equivalcn[ s0ils used to construct the
embankment. The bedding and backfill shall be compacted in lifts and to the same standard as the original embankment.
Excavation through a compieted embankment shall have a minimum side slope of 1:1 or flatter,

Measures shall be luken to minimize seepage along any conduit buried in the embankment.
D. Outlet — Sediment basins shall have both a principal outlet and an overflow spillway,

1. Timing — Outlets must be constructed in conjunction with the remainder of the basin and must be constructed prior to
the basin receiving runofl. Sediment basins are ineffective until the outlet is constructed.

t2

Principal Water Quality Qutlet — The principal water quality outlet shall be designed to pass the 1—year 24-hour storm
without use of the overflow spillway or other outlet structures. The maximum outflow (Gp) [rom the principal water

quality outlet shall be less than or equal (o the (o used in Equation 1 (V.B.1). If the sediment basin is to serve as a per-
manent stormwater basin, the principal outlet structure can be modified (i.e. removable plates) to meet flow require-
ments encountered during and after construction; separate outlet structures do not need to be constructed.

Note: Local ordinances may require control of larger storm events such as the 2—-year 24 hour storms. In these cases,
additional or compound outlets mayhe required.

3. Overflow (Emergency) Spillway — An overflow spillway shall be provided consisting of an open channel constructed

" adjacent to the embankment and built over a stabilized arca. The spillway shall be designed to carry the peak rate of
runoff expected from a 10-year, 24~hour design storm or one commensurate with the degree of hazard, less any reduc-
tion due to flow in the principal outlet. The top of the embankment shall be at least one foot above the design high
water level and a minimum of 1 foot above the invert of the overflow spillway. The overflow spillway shall be pro-
tected from erosion, Flow from the overflow spiliway shall be directed away from the embankment.

4. Outlet Prolection — All outlel designs shall incorporate preventive measures for ice damage, trash accumulation, and
erosion at the outfall. For orifices less than 8~inches in diameter, or equivalent, additional measures to prevent clog-
ging-are required. : B

E. Inlet Proiection — Inlets shall be designed to prevent scour and reduce velocities during peak flows. Possible design options
include flow diffusion, plunge pools, directional berms, baffles, or other energy dissipation structures.

E  Location — Temporary sediment basins should be located to provide access for cleanout and disposal of trapped sediment.

Removal - Temporary sediment basins shall be removed after the contributing drainage area has been stabilized. Complete
final grading and restoration according to the site plans. If standing water needs to be removed it shall be done in accor-
dance with WDNR Conservation Practice Standard Dewatering (1061).

V. Considerations

A.  When constructing a sediment basin that will also serve as the long—term stormwater detention pond, build the sediment
basin to the larger of the two sizes required cither for stormwater control or erosion control. In addition, when sizing the
outlet structure first design the outlet for the long—term stormwater management requirements then check to satisfy the flow
requirements for sediment control during construction. If additional flow restriction is needed consider use of a temporary
restriction plates or other measures to avoid having to construct separate outlet structures for the sediment basin and storm-
water basin,

B.  Over-excavation beyond the required depth in the sediment storage area of the sediment basin may allow for less frequent
maintenance. Addition of other measures in the coniributing drainage area may reduce sediment accumulation and associ-
ated maintenance requirements,

C. The use of a sediment forebay can extend the useful life of the main sediment storage area by trapping the majority of sedi-
ment in the forebay arca, Separation of the forebay from the rest of the basin requires construction of a submerged shelf (if
wet) or a stone or stabilized earthen embankment. The forebay should have a surface area equal to at least 12% of the total
basin area.

D. In addition to soil stability issues, interior slopes of sediment basins should be sclected based on safety issues commensurate
with the degree of hazard.

Vil. Plans and Specifications

A. Plans and specifications for installing sediment basins shall be in keeping with this standard and shall describe the require-
ments for applying the practice to achieve its intended purpose.

1. Location of sediment basin
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2. Schedules and sequence of installation and removal
3. - Standard drawings and instailation details
4. Control struciure detail and layout
5. Sizing of sediment storage area
6. Maintenance requirements
B. All plans, standard detail drawings, or specifications shall include sequence for installation, inspection, and maintenance
requirements. The responsible party shall be identified.
vill. Operation and Maintenance

A, Sediment basins shall, at a minimum, be inspected weekly and within 24 hours after every precipitation event that produces
0.5 inches of rain or more during a 24—-hour period. ‘

B. Sediment shall be removed to maintain the three foot depth of the treatiment surface area as measured from the invert of the
principal outlet. Sediment may nced to be removed more frequently.

C. T the outlet becomes clogged it shall be cleaned to restore flow capacily.
Provisions for proper disposal of the sediment removed shall be made.

E. Maintenance shall be completed as soon as possible with consideration to site conditions.

iX. References

Chapter NR 333, Dam and Design Construction.

Hann, Barfield, and Hayes. Design Hydrology and Sedimentology for Small Caichments. Academic Press Inc., i994.
Robert E. Pitt, Small Storm Hydrology.

US Bureau of Reclamation, Design of Small Dams. hitp://www.usbr.cov/pmts/hydraulics lab/pubsfindex.cfm.

USDA, Natural Resources Conservation Service, Ponds — Planning, Design, Construction. Agriculture Handbook No. 590, Revised
September 1997.

WDNR Conservation Practice Standard 1001 Wet Detention Basin,

X. Definitions
Active Storage Volume (V.B.3) — Is measured [rom the invert of the lowest outlet to the invert of the emergency spillway.
Stabilized (III) — Means protecting exposed soil from erosion.

Treatment Surface Area (V.B.1) — Is the surface area of the sediment basin measured at the invert of the lowest outlet.
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Figure 1

Clarification of Sediment Basin Terminology
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Figure 2

Approximate_ Detention Basin Routing for Type 11 Storms
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Rainfall Quantities;

Table 1 provides a summary of the 1=year, 24—hour rainfall totals using NRCS mandated TP-40 which has not been updated since
1961, Table 2 provides a summary of more current data from the Rainfall Frequency Atlas of the Midwest published in 1992, Local
requiremends may dictate the use of one datasel over the other.

Table 1
) Rainfall for Wisconsin Counties for a 1-year, 24-hour Rainfall!
Inches of Rainfall County
2.11in, Daoor, Florence, Forest, Kewaunee, Marinette, Oconto, Vilas
2.2 in. Ashland, Bayfield, Brown, Calumet, Douglas, Iron, Langlade, Lincoln, Manitowoc, Meno-
minee, Oneida, Outagamie, Price, Shawano, Sheboygan
2.3 1n. Barron, Burnett, Dodge, Fond du Lac, Green Lake, Marathon, Milwaukee, Ozaukee, Por-

tage, Racine, Rusk, Sawyer, Taylor, Washburn, Washington, Waukesha, Waupaca, Wau-
shara, Winncbago, Wood

2.4 in. Adams, Chippewa, Clark, Columbia, Dane, Dunn, Eau Claire, Jackson, Jefferson, Juneau,
Kenosh_a, Marquette, Pepin, Pierce, Polk, Rock, St. Croix, Walworth

2.51n, Buffalo, Green, Towa, La Crosse, Monroe, Richland, Sauk, Trempealeaun, Vernon

2.61n. Crawlord, Grant, Lalayette

Itp _ 40 —Rainfall Frequency Atlas of the United States, U.S. Department of Commerce Weather Bureau.

Table 2
Rainfall for Wisconsin Counties for a 1-year, 24-hour Rainfali
Zone Inches of Rainfall County

i 2.22 " | Douglas, Ba_yfield, Burnett, Washburn, Sawyer, Polk, Barron, Rusk, Chippewa,
Eau Claire

2 2.21 Ashland, Iron, Vilas, Price, Onetda, Taylor, Lincoln, Clark, Marathon

3 1.90 Florence, Forest, Marinette, Langlade, Menominee, Oconio, Door, Shawano

4 2.23 Si. Croix, Dunn, Pierce, Pepin, Bullalo, Trempeateau, Jackson, La Crosse,
Monroe

5 2.15 Wood, Portage, Waupaca, Juneau, Adams, Waushara, Marquetie, Green Lake

1.96 - | Outagamie, Brown, Kewaunee, Winnebago, Calumel, Manitowoc, Fond Du

Lac, Sheboygan ‘

7 2.25 Vernon, Crawford, Richland, Sauk, Grant, lowa, Lafayette

8 ) 225 Columbia, Dodge, Dane, Jellerson, Green, Rock

9 2.18 Ozaukee, Washington, Waukesha, Milwaukee, Walworth, Racine, Kenosha

2 BuHetin 71: Rainfall Frequency Atlas of the Midwest, Midwest Climate Center and Hlinois State Water Survey, 1992,

Register February 2007 No. 614




Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 166

Attachment 1
Sample Sediment Basin Design Problem
The proper sizing and design of a sediment basin will ofien require iterative calculations. The technical standard for sizing sediment
basins was writlen (o give the designer as much flexibility as possible in designing the basin while meeting water quality requircments,
The governing equation relates the surface area of the sediment basin to the outflow and critical particle settling velocity. The larger :
the sediment basin outflow, the larger the surface area required (o setile the pariicle. As the outflow is reduced, a smaller surface area i

is required however the required storage volume dictates how small a surface area can becone through the storage depth or hydraulic
head acting on the outlet.

The particle settling velocities are listed in the standard requiring the designer to either start with a desired outflow based on an outlet
size or an estimated starting surface arca.  The sample equation below starts with an estimated surface area,

Sample Problem:

A 10 acre site is being developed into condos. Eight acres of the site are being disturbed while 2 acres of forest are remaining undis-
turbed. The dominate soils on the site are silt loam. The 1-year, 24-hour design storm is 2.25 inches.

Step 1: Calculate runoff volume and peak using TR-55 or approved method.

From TR-55 the curve number (CN) for the disturbed area is 86 and the CN for the Torested arca is 55 resolting in a composite CN of
80, Using TR-55, the runoff volume calculated for the I—year 24—hour design storm is 0.7 inches (0.6 acne—feet for the entire 10--acre
site). The time of concentration was calculated as (.4 hours resulting in a peak flow of 6 cfs.

Step 2: Begin sizing sediment basin using Equation 1. The technical standard lists silt loam under particle class 2 with a setthng veloc-
ity of 7.3%10°9 fi/sec. We are also going to assume a starting surface arca of 0.25 acres (10,890 ft?). An alternative approach is (o
assuine an outflow velocity.

SA = 1.2 * (Qoy / Vs) : i
Solve for Qon: 10,980 £ = 1.2 * (Qout / 7.3*1_0‘5 ft/sec)
Gou = 0.67 cfs
Step 3: Using Figure 2: Approximate Detention Basin Routing for Type II Storms determines the volume of storage (Vs) needed.
Qout = 0.67 cfs (calculated in Step 2)
{in = 6.0 cfs (peak flow calculated using TR-55 in Step 1)
Vg = 0.6 acre—feet (volume of runoff calculated using TR-55 in Step 1)

Qout/ Qin = 0.67 cts / 6.0 cfs = 0.11. Using Figure 2 with a Gow / Qin = 0.11, the Vg/VR is determined to be (.54, Therefore
the Vg = 0.54 * 0.6 acre-feet = 0.324 acre—feet (14,113 ft5)

Step 4: Check configuration: Calculate maximum head on outlet using surface area and volume.

SA = 10,890 {12 and a Vg = 14,113 i3 we get a depth (H) of 1.29 feet = 14,113 {13/ 10,890 fi2

Step 5: Size Outlet: Assuming an orifice type outlet calculate the size needed to meet the gy calculated in Step 1 and the H calculated
in Step 4.

Using the orifice equation: gy = C*A*Q2gH)?  with C=0.6 (coefficient) , A = Area = ft?, g = 32.2, and H = hydraulic head
expressed in feet.

(our = 0.6¥A*(2%32.25 HYI2 g0 (.66 = 0.6%A%(2¥32.2%1.20)V2  therefore A = .12 fi?
An area of 0.12 fi? corresponds to an orifice outlet of 4.7 inches in diameter.

Step 6: Iteration: While the above solution works, the sediment basin has not been optimally sized and we have an orifice diameter thi
is not a standard pipe size. An iterative approach can be used to reduce the surface area of the sediment basin and obtain a more com-
men orifice diameter. We can assume a 4-inch orifice since it is close to diameter calculated in Step 5 and we can start with the depth
we calculated in Step 4. The iterations below each represent Steps 2 through 3.
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Iteration 1:

Qout = 043 (H) ¥2 = 0.43 (1.29) 12 = 0.48 cfs which is less than the 0.66 cfs calculated in Step 1. Thercfore, we can go
back (o Step 1 and repeat the sizing procedurc and downsize the sediment basin.
p p

SA = 1.2 % (qou / Vs) = 1.2 ¥ (0.48 cfs / 7.3%1075 fifsec) = 7,890 fi?
Using Figure 2: |

Clour = 0.48 cfs

in = 6.0 cfs (peak flow calculated using TR~55 in Step 1)

Vg = 0.6 acre—feet (volume of runoff calculated using TR—55 in Step 1)

Qout/ Qin = 0.48 cfs / 6.0 ¢fs =0.08. Using Figure 2 with a qout/ gin = 0.08, the V¢/Vy is determined to be 0.62. Therefore
the Vg = 0.62 * 0.6 acre—feet = 0.372 acre—feet (16,204 {3)

SA = 7,890 {12 and a Vg = 16,204 {13 we get a depth (H) of 2.05 feet = 16,204 i3/ 7,890 fi?

Qout = 0.43 (H) 122 = 0.43 (2.05) /2 = 0.61 cfs which is more than the 0.48 cfs we used so iterate.
Iteration 2: |

SA =1.2* (Qon / Vs) = 1.2 ¥ (0.61 cfs / 7.3%1075 fu/sec) = 10,027 ft?

Using Figure 2:

(oui = 0.61 cfs

Qin = 6.0 cfs (peak flow calculated using TR—-55 i Step 1)

Vg = 0.6 acre—feet (volume of runoff éalculated using TR-55 in Step 1)

Qout/ Qin = 0.61 cfs /6.0 cfs =0.10 Using Figure 2 with a Qour/ Qin = 0.10, the Vg/VR is determined to be 0.54. Therefore
the Vg = 0.54 * 0.6 acre—feet = 0.324 acre~feet (14,113 £t3)

SA = 10,027 f2 and a Vs = 14,113 fi3 we get a depth (H) of 1.41 feet = 14,113 113/ 10,027 fi?

Gout = 0.43 (H) Y2 =043 (1.41) 2 = 0.51 cfs which is less than the 0.61 cfs we used so we are OK or we can iterate again
until we have (o that are almost identical.

After Tteration 2, we have a sedimen( basin with a SA = 10,027 fi and a Vg = 14,113 ft3. We have a principal water quality
outlet consisting of a 4—inch orifice. This design meets the water quality requirements of the technical standard.

Register February 2007 No. 614




Comm 20-25 APPENDIX WISCONSIN ADMINISTRATIVE CODE 168

Seeding For Construction Site Erosion Control
' (1059)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.
l Definition

Planting sced to establish temporary or permarcent vegetation for erosion control.

Ii. Purpose

The purpose of remporary seeding! is to reduce runoff and erosion until permanent vegetation or other erosion control practices can be
established. The purpose of permanent seeding is to permanently stabilize areas of exposed soil.

lll. Conditions Where Practice Applies

This practice applies to areas of exposed soil where the establishment of vegetation is desired. Temporary seeding applies Lo disturbed
areas that will not be brought to final grade or on which land-disturbing activities will not be performed for a period greater than 30
days, and requires vegetative cover for less than one year. Permanent seeding applies to arcas where perennial vegetative cover is
needed, :

IV. Federal, State and Local Laws

Users of this standard shall be aware of all applicable federal, state and local laws, rules, regulations or permit requirements governing
seeding. This standard does not contain the text of federal, state or local laws.

V.  Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Site and Seedbed Preparation
Site preparation activities shall include:
1. Temporary Seeding
a. Temporary seeding requires a seedbed of loose soil to a minimum depth of 2 inches.

b. Fertilizer application is not generally required for temporary seeding. HoWever, any application of fertilizer or lime
shall be based on soil testing results.

¢. ‘The soil shall have a pH range of 5.5 to 8.0.
2. Permanent Seeding
a. Topsoil installation shall be completed prior to permanent seeding.

b, Permanent seeding requires a seedbed of oose topsoil io a minimum depth of 4 inches with the ability to support a
dense vegetative cover. :

Application rates of fertilizer or lime shall be based on soil testing results.

d. Prepare atilled, fine, but firm seedbed. Remove rocks, twigs foreign material and clods over two inches that can-
not be broken down.

e, The soil shall have a pH range of 5.5 to 8.0.
B. Seeding
1. Seed Selection

a.  Seed mixtures that will produce dense vegetation shall be selected based on soil and site conditions and intended
final use. Section [X References, lists sources containing suggested seed mixtures.
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All seed shall conform to the requirements of the Wisconsin Statutes and of the Administrative Code Chapter
ATCP 20.01 regarding noxious weed seed conient and labeling.

Seed mixtures that contain potentially invasive species or specics that may be harmful to native plant communities
shall be avoided.

Seed shall not be used later than one year after the test date that appears on the label,

Seed shall be tested for purity, germination and noxious weed seed content and shall meet the minimum purity and
germination requirements as prescribed in the current edition of Rules for Testing Seed, published by the Associa-
tion of Official Seed Analysts.

Seed Rates

a.

Temporary Seeding (Cover Crop)

Areas needing protection during periods when permanent seeding is not applied shalt be sceded with annual spe-
cies for temporary protection. See Table 1 for seeding rates of commonly used species. The residue from this crop
may either be incorporated into the soil during seedbed preparation at the next permanent seeding period or left on
the soif surface and the planting made as a no—lill seeding.

Table 1 - Temporary Seeding Species and Rates

Species ' Lbs/Acre | Percent Purity
Oats 1311 98
Cereal Rye 1314 97
Winter wheat 1312 03
Annual Ryegrass 802 97

1 Spring and summer seeding
2Fall seeding

Permanent Sceding

Rates shall be based on pounds or ounces of Pure Live Seed (PLS) per acre. Section IX contains some possible
reference documents that provide seeding rates, Permanent seeding rates may be increased above the minimum
rates shown in the reference documents o address land use and environmental conditions.

If a nurse crop is used in conjunction with permanent seeding, the nurse crop shall not hinder establishment of the
permanent vegetation. : .

A nurse crop shall be applied at 50% its temporary seeding rate when applied with permanent seed.

Inoculation

Legume seed shall be inocutated in accordance with the manufacturer’s recommendations. Inoculants shall not be
mixed with liquid fertilizer.

Sowing

Seed grasses and legumes no more than % inch deep. Distribute seed uniformly. Mixtures with low seeding rates
require special care in sowing to achieve proper seed distribution.

Seed may be broadcast, drilled, or hydroseeded as appropriate for the site.

Seed when soil temperatures remain consistently above 53° F. Dormant seed when the soil temperature is consistently
below 53° F (typically Nov. st until snow cover). Seed shall not be applied on top of snow. :

VI. Considerations

A
B.

Consider seeding at a lower rate and making two passes to ensute adequate coverage.

Compacted soil areas may need special site preparation prior to seeding to mitigate compaction. This may be accomplished
by chisel plowing to a depth of 12 inches along the contour after heavy equipment has left the site.

Sod may be considered where adequate watering is available.

When working in riparian areas refer to the NRCS Engineering Field Handbook, Chapicr 16, Streambank and Shoreline
Protection and Chapter 18, Soil Bivengineering for Upland Slope Protection and Erosion Reduction.
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E. A sile assessment should be conducted to evaluale soil characteristics, topography, exposure to sunlight, proximity to natu-
ral plant communilics, proximity to nuisance, noxious and/or invasive species, site history, moisture regime, climatic pat-
terns, soil {ertility, and previous herbicide applications.

F. Use introduced species only in places where they will not spread into cxisting natural areas,

Lightly roli or compact the area using suilable cquipment when the seedbed is judged to be too loose, or if the seedbed con-
tains clods that might reduce seed germination.

H. See Section [X. References for suggested seed mixes (NRCS, WisDOT, UWEX) or use their equivalent.

-

Turf seedlings should not be mowed until the stand is at least 6 inches 1all. Do not mow closer than 3 inches during the first
year of establishment.

Seeding should not be done when the soil is too wet.
Consider watering to help establish the seed. Water application rates shall be controlled to prevent runoff and erosion.

Prairie plants may not effectively provide erosion control during their establishment period without a nurse crop.

z R -

. Topsoil originating from agricuitural fields may confain residual chemicats. The seedbed should be free of residual herbi-
cide or other contaminants that will prevent establishment and maintenance of vegetation. Testing for soil contaminants
may be appropriate il there is doubt concerning the soil’s quality. :

N. Consider using mulch or a nurse crop if selected species are not intended for quick germination. When mulching refer to
WDNR Conservation Practice Standard Mulching for Construction Sites (1058).

VIl. Plans and Specifications

Plans and specifications for seeding shall be in keeping with this standard and shall describe the requirements for applying this prac-
tice.

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance. The 1'csponsf=
ble party shall be identified. : '

VII. Operation and Maintenance

A. During construction areas thal have heen seeded shall at a minimum be inspected weekly and within 24 hours after every
precipitation event that produces 0.5 inches of rain or more during a 24--hour period. Inspect weekly during the growing
season until vegetation is densely established or permit expires. Repair and reseed areas that have erosion damage as neces-

sary.
B. Limit vehicle traffic and other forms of compaction in areas that are seeded.
A fertilizer program should begin with a soil test. Soil tests provide specific fertilizer recommendations for the site and can
help to avoid over—application of fertilizers.
IX. References

A. Seed Selection References

United States Departiment of Agriculture — Natural Resource Conservation Service Field Office Technical Guide Section IV,
Standard 342, Critical Area Planting. .

UWEX Publication A3434 Lawn and Establishment & Renovation.

WisDOT, 2003, State of Wisconsin Standard Specifications For Highway and Structure Construction. Section 630, Seed-
ing.

B. General References
Association of Official Seed Analysts, 2003. Rules for Testing Seed. http://www.aosaseed.com.

Metropolitan Council, 2003, Urban Small Sites Best Management Practice Manual, Chapter 3, Vegetative Methods 3—85 —
3--91. Minneapolis.
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The State of Wisconsin list of noxious weeds can be found in Statute 66,0407,

United States Department of Agriculture — Natural Resources Conservation Service. Engineering Field Handbook, Chapters
16 and 18.

UWEX Publication GWQO002 Lawn & Garden Fertilizers.

X. Definitions
Dense (V.A.2.b) A stand of 3—inch high grassy vegetation that uniformly covers at least 70% of a representative 1 square yard plot,
Dormant seed (V.B.4): Seed is applied after climatic conditions prevent germination until the following spring.

Intraduced Species (VLF) Plant species that historically would not have been found in North America until they were brought here by
travelers from other parts of the world, This would include smooth bromegrass and alfalfa. Some of these species may have a wide
distribution such as Kentucky bluegrass. ‘

Nurse Crop (V.B.2.b): Also known as a companion crop; is the application of temporary (annnal) seed with permanent seed.

Permanent seeding (11} Seeding designed to minimize erosion for an indefinite period after land disturbing construction activities have
ceased on the site. :

Soil Bicengineering {V1.D) Practice of combining mechanical, biclogical and ecological concepis Lo arrest and prevent shallow slope
[ailures and erosion.

Temporary Seeding (II) Seeding designed to control erosion for a time period of one year or less that is generally removed in order to
perform further construction activities or to permanently stabilize a construction site.

Topsoil (V.A.2.a) Consists of loam, sandy loam, silt loam, silty clay or clay loam humus—bearing soils adapted to sustain plant life with
a pH range of 5.5 — 8.0. Manufactured topsoil shall through the addition of sand or organic humus material, peat, manure or compost
meet the above criteria.
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Silt Curtain
(1070)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used. :

I. Definition

A temporary permeable fabric installed in a waterway or waterbody to minimize scdiment transport. A silt curtain does nol extend to
the bottom of the channel and is placed parallel or perpendicular to the direction of flow.

il. Purposes

The purpose of this practice is to provide sediment containment while construction activities are occurring in or directly adjacent to a
walerway of waterbody.

Ill.  Conditions Where Practice Applies

This practice applies where construction activitics intrude or arc directly adjacent to a waterway or waterbody. This includes but is not
limited to bridge construction, rip rap placement, utility work, streambank restoration, boat launches and dredging.

Silt curtain is intended for calm walter conditions where it will not be subjected to wind, wave, or current. Silt curtains are appropriate
to settle out coarse and granular soils where waler depth at the time of construction is greater than or equal to 4 feet. For applications
in finer sediment or moving water see WDNR Technical Standard 1069 Turbidity Barrier.

IV.  Federal, State, and Local Laws
Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing

the use and placement of silt curtains. This standard does not contain the text of lederal, state, or local laws.
V.  Criteria
This section establishes the minimum standards for design, installation and performance requirements.
A. Installation — Details of construction not listed in the text shall conform to the pertinent requirements of Figure 1.

t. Thesilt curtain shall be installed before construction activities are initiated in or adjacent to the waterway or waterbody.
Install the silt curtain as close to the construction as practical. The curtain shall remain in place and be maintained until
the construction activity is completed and the disturbed area is stabilized 1.

2. The ends of the silt curtain shall be securely anchored and keyed into the shoreline to fully enclose the area where sedi-
ment may enier the water.

3. A 2-foot gap shall exist between the weighted lower end of the curtain and the bottom of the waterway or waterbody.

4. Bottom anchors shall be used to hold the silt curtain in the same position relative to the bottom the waterway or water-
body without interfering with the function of the curtain. Anchors shall either be driven into the bottom of the water-
way or waterbody or be weighted and aftached to the curtain floatation device via an anchor line. Manufaeture’s recom-
mendations shall be followed for the number and spacing of anchors.

5. Danger buoys shall be used as directed by the Coast Guard or DNR permit when working in navigable waters.
B. Material:

1. Reusable components of the silt curtain system shall be clean and free of potential exotic species. Fabric cannot be
reused.

2. The silt curtain shall be constructed from heavy woven filter fabric to allow water (o pass through the barrier yet retain
sediment. All fabric seams shall be heat sealed or sewn. Silt curtain fabric shall conform to the specifications in Table
1.
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, Table 1
Requirement Value
Thickness 15 mils (0.3%8 mm)
Min. grab tensile strength 120 1b (550 N)
(ASTM D 4632)
| Min. eguivalent opening, No. 170 sieve (90 um)

3. Flotation devices shall be flexible, buoyant units contained in an individual floatation sleeve or collar attached to the
curlain. Use expanded polystyrene logs or equivalent having a 49 square inch minimum end arca. Do not use polysty-
rene beads or chips. Buoyancy provided by the floatation device shall be sufficient to support the weight of the curtain
and maintain a freeboard of at least 3 inches above the water surface level.

4, Top load lines shall consist of 5/16 inch steel cable.

5. Botiom load lines shall consist of a minimum Yi—inch steel chain incorporated into the bottom hem of the curtain.
Larger chain sizes may be used where additional weight to serve as ballast to hold the curtain in a vertical position is
required, '

Vil. Considerations

A. Sediment that has settled out by the silt curtain should only be removed as directed by the regulatory authority because re—
suspension of sediment will likely occur during the removal process. Use of polymers may help prevent resuspension of
sediment. See WDNR Technical Standard 1051 Sediment Control Water Application of Polymers for further guidance.

B. Silt curtains are meant to manage sediment in the waterbody. The best way to prevent sediment from entering the waterbody
is through the implementation of effective upland erosion control, stopping sediment transport at its source,

Vil. Plans and Specifications

Plans and specifications for installing a silt curtain shall be in keeping with this standard and shall describe the requirements for apply-
ing the practice to achieve its intended purpose:

A. Location of silt curtain.
B. Material specification conforming to standard.

C. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

VIIl. Operation and Maintenance
A Silt curtains shall be inspected daily and repaired if necessary.

B. Regardless of upland stabilization conditions silt curtains shall not be removed until the water behind the curtain has egual
or greater clarity than the waterway or walerbody. Soil particles shall be allowed to settle for a minimum of 24 hours prior
to removal of the curlain. ‘ :

C. Care shall be taken when removing the silt curtain to minimize the release or re—suspension of accumulated sediment.

D. To prevent the spread of exotic species silt curtains shall not be reused on other sites. Buoys and chains can be reused but
shall be either disinfected with vinegar or cleaned with hot water greater than 104 deg. F then allowed to completely dry for
a minimum period of five days. If there are any guestions about the occurrence of zebra mussels, Eurasian water—milfoil, or
other aquatic invasive species in a waterbody that you are working in or intend to waork in congact your local DNR staff.

IX. References

Virginia Erosion and Sediment Contro! Handbook, Third Edition, 1992
WisDOT Facilitics Development Manual: Chapter 10, Section 10, Subject 43, Silt Screen

X. Definitions

Stabilized (V.A.1): Means that all land disturbing construction activities at (he construction site have been completed, and that a uni-
form perennial vegetative cover has been established with a density of at least 70% of the cover for the unpaved arcas and arcas not
covered by permanent structures, or that employ equivalent stabilization measures.
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Silt Fence
(1056)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.

L Definition

Silt fence is a temporary sediment barrier of entrenched permeable geotextile fabric designed to intercept and s]ow the flow of sedi-

ment—laden sheet flow runoff from small areas of disturbed soil.

Il. Purpose

T

The purpose of this practice is to reduce slope length of the disturbed area and to intercept and retain transported sediment from dis-
turbed areas.
lll. Conditions Where Practice Applies

A. This standard applies to the following applications:

1. Erosion occurs in the form of sheet and rill erosion!. There is no concentration of water flowing to the barrier (chamnel
erosion). .

2. Where adjacent areas need protection from sediment—laden runoff.
3. Where effectiveness is required for one year or less. J
4.  Where conditions allow for siit fence to be properly entrenched and staked as outlined in the Criteria Section V.

B. Under no circumstance shali_ silt fence be used in the following applications:

1. Below the ordinary high watermark or placed perpendicular to flow in streams, swales, ditches or any place where flow
is concentrated.

2. Where the maximum gradient upslope of the fence is greater than 50% (2:1).

IV. Federai, State, and Local Laws

Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing
the use and placement of silt fence. This standard does not contain the text of federal, state, or local laws,

V.  Criteria
This section establishes the minimum standards for design, installation and performance requirements,
A. Placement

1. When installed as a stand—alone practice on a slope, silt fence shall be placed on the contour. The parallel spacing shall
not exceed the maximum slope lengths for the appropriate slope as specified in Table 1.

Table 1.
Slope Fence Spacing -
< 2% 100 feet
2t0 5% 75 feet
Sto 10% 50 feet
10to 33% 25 feet
>33% 20 feet
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2. Silt fences shall not be placed perpendicular (o the contour.

3.

The ends of the fence shall be extended upsiope to prevent water from flowing around the ends of the fence.

B. Height — Installed silt fences shall be a minimum 14 inches high and shalf not exceed 28 inches in height measured from the
installed ground elevation.

C.

D.

Support — Silt fences shall be supported by either steel or wood supports as specificd below:

1.

W e R

6.

‘Wood supports _

a. The full height of the silt fence shall be supported by 1 1/8 inches by 1 1/8 inches air or kiln dried posts of hickory
or oak.

b. The silt fence fabric shall be stapled, using at least 0.5—inch staples, to the upslope side of the posts in at least 3
places.

¢. The posts shall be a minimum of 3 feet long for 24—inch silt fence and a minimum of 4 feet for 36—inch silt fence
fabric.

Steel supports

a.  The full height of the silt fence shall be supported by steel posts at Ieast 5 feet long with a suength of 1.33 pounds
per foot and have projections for the attachment of fasteners.

b. The silt fence fabric shall be aflached in at least three places on the upslope eide with 50 pound plastic tie straps or

wire fasteners. To prevent damage (o the fabric from fasiener, the protruding ends shall be pomted away from the
fabric.

The maximum spacing of posts for non-woven silt fence shall be 3 feet and for woven fabric 8 feet.

Silt fence shall have a support cord.

Whete joints are necessary, each end of the fabric shall be seeurely fastened (0 a post. The posts shall then be wrapped
around each other to produce a stable, secure joint or shall be overlapped the distance between two posts.

A minimum of 20 inches of the post shall extend into the ground after installation.

Anchoring — Silt fence shall be anchored by spreading at least § inches of the fabric in a 4 inch wide by 6 inch deep trench,
or 6 inch deep V—trench on the upslope side of the fence. The trench shall be backfilled and compacted. Trenches shall not

~ be excavated wider and deeper than necessary for proper installation.

On the terminal ends of silt fence the fabric shall be wrapped around the post such that the staples are not visible.

Geotextile Fabric Specifications — The geotextile fabric consists of either woven or non—woven polyester, polypropylene
stabilized nylon, polyethylene, or potyvinylidene chloride. Non—woven fabric may be needle punched heat bonded, resin
bonded, or combinations thereof. All fabric shall meet the following requirements as specified in Table 2.

Table 2

Test Requiirement Method Value!
Minimum grab tensile strength ASTM D 120 Ibs.
in the machine direction 4632 (550 N)
Minimum grab tensile strength ASTM D 100 Ibs.
in the cross machine direction 4632 (450 N)
Maximum apparent opening ASTM D No. 30
size equivalent standard sieve 4751 (600 jm)
Minimum permittiviey ASTM D 0.05 scet

4491

Minimum ultraviolet stability ASTM D T0%
percent of strength retained 4355
after 500 hours of exposure

(WisDOT Standard Specifications for Road and Bridge Construction, 2001)

1 All numerical values represent minimum / maximum average roll
valucs. (For example, the average minimum test results on any rolt
in a lot should meet or exceed the minimum specified values.}

Silt fence shall have a maximum flow rate of 10--gallons/minute/square foot at 50mm constant head as determined by multi-
plying permittivity in 1/second as delermined by ASTM D-4491 by a conversion factor of 74.
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F.

Removal — Silt fences shall be removed. once the disturbed area is permanently stabilized and no fonger susceptible to ero-
sion. '

VI. Considerations

A,

Improper placement as well as improper installation and maintcnance of sift fences will significantly decrease the effective-
ness of this practice.

Silt fences should be considered for trapping sediment where sheet and rill erosion may be expected to occur in small drain-
age areas. Silt fences should not be placed in areas of concentrated flow..

Silt fences shouid be installed prior to disturbing the upslope area.

Silt fences should not be used to define the boundaries of the entire project. Silt fence should be placed only in areas where
it is applicable due fo ifs cost and the fact (hat it is not biodegradable. For example, silt {fence should not be placed in Ioca-
tions where the natural overland flow is from an undisturbed area into disturbed areas of the project. H should also not be
used as a diversion.

Silt fence should not be used in arcas where he silt fence is ata higher elevation than the disturbed avea.

When placing silt fence near trees, care should be taken to minimize damage to the root system. Avoid compaction and root
cutting within 1.5 feet multiplied by the inch diameter of the tree (for example: for 10-inch trees keep out a 15-foot radius
from the trunk). Refer tio UWEX publication Preserving Trees During Construction for more information.

To protect sill fence from damage in arcas of active construction or heavy traflic, silt fence should be flagged, marked, or
highlighted to improve visibility.

Silt fence effectiveness is generally increased when used in conjunction with ofher upslope erosion control practices. To
further strengthen the silt fence, straw / hay bales can be placed on the down stope side.

To help ensure effectiveness, silt fence should be inspected and repaired as necessary prior to forecasted rain events.

Where installation with wood posts is difficult, such as when hard or frozen ground is encountered, the use of steel post is
recommended.

Silt fence can be mechanically installed with a plow type device provided that the silt fence is trenched in a manner such
that equivalent performance is achieved to that specified in Section V.D.

VIl. Plans and Specifications

A,

Plans and specifications for installing silt fence shall be in keeping with this standard and shall describe the requirements for
applying the practice to achieve its intended purpose. The plans and specifications shall address the following:

1. Location of silt fence

2. Contributory drainage area

3. Schedules

4. Material specification conforming to standard
5. Standard drawings and installation details

6. Restoration after removal

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.

Vill. Operation and Maintenance

A.

B.

Silt fences shall at a minimum be inspecied weekly and within 24 hours after every precipitation event that produces 0.5
inches of rain or more during a 24 hour period.

Damaged or decomposed fences, undercutting, or flow channels around the end of barriers shall be repaired or corrected.

Sediment shall be propérly disposed of once the deposits reach ¥ the height of the fence.
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X. References

UWEZX Publication AQ327 “Preserving Trees During Construction”

X. Definitions

Channel Erosion (IILA,1); The decpening and widening of a channel due to soil loss caused by flowing water. As riils become larger
and flows begin to concentrate, soil detachment occurs primarily as a resull of shear,

Sheet and Rifl Erosion (IT11LA.1): Sheet and rill erosion is the removal of soil by (he action of rainfall and shallow overland runoff. It is
the first stage in water erosion.  As [low becomes more concentrated rills occur. As soil detachment continues or flow increases, rills
will become wider and deeper forming gullies. '
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Stone Tracking Pad and Tire Washing
(1057)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in IX. Definitions. The words are italicized the first time they are
used.

I Definition
A stabilized pad of stone aggregate or tire washing station Jocated at any point where traffic will egress a construction site.

Il.  Purpose
The purpose of this standard is to reduce off—site sedimentation by eliminating the tracking of sediment from construction sités.

lll. Conditions Where Practice Applies

Either a stone tracking pad or tire washing station shall be used at all points of construction egress. This standard applies where
construction traffic is likely to transport sediment off site.

IV. Federal, State, and Local Laws .
Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing

the use and placement of this practice. This standard does not contain the text of federal, state, or local laws.
V.  Criteria
This section establishes the minimum standards for design, installation and performance requirements. ;
A. Tracking Pad:
1. The tracking pad shall be installed prior to any traffic leaving the site,

2. The aggregate for tracking pads shail be 3 to 6 inch clear or washed stone. All material to be retained on a 3—inch
sieve.

3. 'The aggregate shall be placed in a layer at least 12 inches thick. On sites with a high water table, or where saturated
conditions are expected during the life of the practice, stone tracking pads shall be underlain with a WisDOT Type R
geotextile fabric o prevent migration of underlying soil into the stone.

4. The tracking pad shall be the full width of the egress point. The tracking pad shall be at a minimum 50 feet loﬂg.

5. Surface water must be prevented from passing through the tracking pad. Flows shall be diverted awa1y from tracking
pads or conveyed under and around them by using a variety of practices, such as culverts, water bars!, or other similar
practices.

B. Tire washing: If conditions on the site are such that the sediment is not removed from vehicle tires by the tracking pad, then
tires shall be washed utilizing pressurized water before entering a public road. '

1. The washing station shall be located on-site in an area that is stabilized and drains into suitable sediment trapping or
settling device.

2. The wash rack shall consist of a heavy grating over a lowered area. The rack shall be strong enough to support the
vehicles that will cross it. '

C. Rocks lodged between the tires of dual wheel vehicles shall be removed prior to leaving the construction site.

VI. Considerations
A. Vehicles traveling across the tracking pad should maintain a slow constant speed.
B. The best approach to preventing off—site tracking is to restrict vehicles to stabilized areas.

C. Itis always preferable to prevent sediment from being deposited upon the road than cleaning the road later. Sediment on a
road can create a safety hazard as well as a pollution problem.
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D. Any sediment tracked onto a public or private road should be removed by street cleaning, not flushing, before the end of
each working day. ‘

VIl. Plans and Specifications

A. Plans and specifications for installing tracking pads shall be in keeping with this standard and shall describe the require-
ments for applying the practice (o achieve its intended purpose. The plans and specifications shall address the following:

1
2
3.
4

5.

Location of all points of egress with tracking pad locations shown
Material specifications conforming to standard

Schedule for installation and removal

Standard drawings and installation details

Stabilization afier removal

B. All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified,

VIll. Operation and Maintenance

A. Tracking pads and tire washing stations shall, at a minimum, be inspected weckly and within 24 hours after every precipita-
tion event that produces 0.5 inches of rain or more during 4 24-hour period.

B. The tracking pad performance shall be maintained by scraping or top—dressing with additional aggregate.

C. A minimum 12-inch thick pad shall be maintained.

IX. Definitions
Water bar (V.A.5): A shallow trench or diversion dam that diverts surface watcr runoff into a dispersion area.
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Storm Drain Inlet Protection For Construction Sites
(1060)

Wisconsin Department of Natural Resources

Conservation Practice Standard

L Definition
A temporary barrier installed around a storm drain inlet, drop inlet or curb inlet.

Il. Purposes
The purpose of this practice is to reduce sediment from entering storm drains before stabilizing the contributing drainage area,

ll. Conditions Where Practice Applies

This practice applies where runoff from construction sites enters conveyance system structures such as drain inlets, drop inlets, and
curb inlets. - Inlet protection devices are for drainage areas of one acre or less. Runoff from areas larger than one acre should be routed
through a properly designed sediment trapping or settling practice upstream of the inlet.

IV. Federal, State, and Local Laws

Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing
the use and placement of storm drain inlet protection. This standard does not contain the text of federal, state, or local laws.

V. Design Criteria
This section establishes the minimum standards for design, installation and performance requirements,

The appropriate type of inlet protection barrier shall be installed once the drain, drop, or curb inlet can receive runoff. The device shall
remain in place and be maintained until the disturbed area is stabilized,

A, General Criteria that is appiicdble to all inlet protection devices

1. Ponding water to settle sediment is encouraged; however ponding shall not interfere with the flow of traffic, create a '?‘
safety hazard, or cause property damage. All devices shall have provisions such as weep holes or “emergency spill-
ways” to safely pass water if the device becomes clogged.

2. The contributing drainage area to the inlet protection device shall be one acre or less. In instances were a larger con- .
tributing dratnage area exists, runoff shall be routed through a properly designed sediment trapping or settling device
upstream of inlet.

3. Other than Type D inlet protection devices, no gaps shall be left in the material used that would allow the flow of water
ta bypass the inlet protection device.

4, Al fabrics used as part of an inlet protection device must be selected from the List of approved fabrics certified for inlet
protection, Geotextile Fabric, Type FF in the current addition of the WisDOT Product Acceptability List (PAL),

B. Criteria Applicable to Unpaved areas or the Pre—Paving Phase of Construction

1. Inlet Proteciion Barrters include, buf are not limited to, straw bales, sandbags, other material filled bags and socks, and
stone weepers. These devices can be used to either settle sediments or divert flows.

a.  Manufactured bags, when used, shall conform to the standards in Table 1.

Table 1

Minimum Size 14 x 26 inches
Grab Tensile strength of 95 Ib. min.
tabric, ASTM D-4632
UV stability, ASTM 70 % min.
D-4355
Note: To provide sufficient sirength, fabric shall
be sewn together with double stitching.

b. Straw Bale installation shall conform to the criteria outlined in the WDNR Conservation Practice Standard (1055);
Sediment Bale Barrier (Non—Channel).

¢. Stone weeper installation shall conform to the criteria in WDNR Conservation Practice Standard (1063) Sediment
Trap.
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2.  Hilter Fabric Barrier Criteria — See Figure 1 Inlet Protection

a. Inlet protection Type A devices shall be utilized around inlets and unpaved areas until permanent stabilization
methods have been established. Type A devices shall be utilized on inlets prior to installation of curb and gutter or
pavement, and where safely considerations are not compromised on the site.

b.  Type B shall be utilized after the casting and grate are in place.

c. Type D shall be utilized in areas where other types of inlet protection are identified as incompatible with roadway
and traffic conditions, causing possible safety hazards when ponding occurs at the inlet. Type D shall only be used
after castings are in place on top of the inlet boxes.

Type D inlet protection shall conform to the standard drawing as shown in the plans. There shall be a three—inch
space between the bag and the sides of the inlet to prevent the inlet sides from blocking the oveirflow; and shall
only be used in inlets deeper than 30 inches from the top of grate to bottom of the inlet. If such clearance is not
available, cinch or tie the sides of the bag (with rope or ties) to provide clearance.

Criteria Applicable to the Post—Paving / Curbing Phase of Construction
1. Inlet protection Types B, C, and D are applicable to post paving construction. See Figure 1 Inlet Protection.
= Type B shall be utilized on inlets without curb box,

+  Type C shall be utilized on street inlets with curb heads. A 1%2" x 3 4" (37mm by 87 mm) minimum, piece of
wood shall be wrapped and secured in the fabric and placed in front of the curb head as shown in the plans. The
wood shall not block the entire opening of the curb box and be secured Lo the grate with wire or plastic ties.

« TypeD

Vl. Considerations

A,

B.

E
G.

‘When site conditions allow, inlets should be temporarily closed or sealed to prevent entrance of runoff and sediment.

The best way (o prevent sediment from entering the storm sewer system is to stabilize the disturbed area of the sile as
quickly as possible, preventing erosion and stopping sediment transport at its source.

Storm drain inlet protection consists of several types of inlet filters and traps and should be considered as only one element
in an overall erosion control plan. Each type differs in application with selection dependent upon site conditions and inlet
type. Not all designs arc appropriate in all cases. The user must carcfully select a design suitable for the needs and site
condifions.

Inlet protection is only as effective as the filter or barrier used around the inlet. Effectiveness decreases rapidly if the inlet
protection is not properly maintained. In general, inlet profection provides relalively good removal of coarse and medium-
sized soil particles from runoff however, most fine silt and clay particles will pass through the filtering mechanisms.

Properly maintaining inlet protection can be difficult and often inlets can become clogged. Field experience has shown that
inlet protection that causes excessive ponding in an area of high construction activity may become so inconvenient that it is
simply removed or bypassed, thus transmitting sediment—laden flows unchecked. In such situations, a structure with an
adequate overflow mechanism should be utilized instead of simply removing the inlet protection device.

Inlet protection devices can be enhanced by additionai excavation to increase the storage capacity around the inlet.

Good construction site housekeeping measures, such as keeping the gutters clean, and street sweeping are important.

-VIk. Plans and Specifications

Plans and specifications for installing inlet protection shall be in keeping with this standard and shall describe the requirements for
applying the practice to achieve its intended purpose:

A,

B.

Location of inlet protection and type employed
Material spec conforming to standard

All plans, standard detail drawings, or specifications shall include schedule for installation, inspection, and maintenance.
The responsible party shall be identified.
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VIll. Operation and Maintenance

A,

B.

D.

Remove inlet protection devices once the contributing drainage area is stabilized with appropriale vegetation or impervious
area.

Inlet protection shall be at a minimum inspected weekly and within 24 hours atter every precipitation event that produces

‘0.5 inches of rain or more during a 24—hour period.

Sediment deposits shall be removed and the inlet protection device restored to its original dimensions when the sediment
has accurmnulated between 1/3 to 1/2 the design depth of the device, or when the device is no longer functioning as designed.
Removed sediment shall be deposited in a suitable area and stabilized.

Duc care shall be taken to ensure sedimenl does not [all into the inlet and impede the intended function of the device. Any
maferial falling into the inlel shall be removed.

IX. References
WisDOT “Erosion Control Product Acceptability List” is available online at: http://www.dot. wisconsin. gov/business/engrserv/pal itm
Printed copies are no longer distributed.
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Temporary Grading Practices For Erosion Control

(Surface Roughening and Temporary Ditch Sumps)
(1067)

Wisconsin Department of Natural Resources

Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.
L Definition

Tempm ary! grading practices used to minimize construction site erosion. These pr actices include, but are not limited to surface rough-
ening (directional tracking and tillage) and temporary ditch sumps.

1. Purpose
The purpose of these practices are to minimize erosion and sediment transport during grading operations on construction sites.

lll. Conditions Where Practice Applies

These placuccs apply where land d1qlu1b1ng activities occur on constroction sites. These practices shall be used in conjunction with

other erosion control practices.

V.  Federal, State, and Local Laws

Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements govemmg
. these practices. This standard does not contain the text of federal, state, or local laws.

Criteria _
These interim practices may be employed in addition to the approved grading plan to reduce erosion and sediment transport.

A. Surface Roughening — Surface roughening is abrading the soil surface with horizontal ridges and depressions across the
slope to reduce rnoff velocities.

. Directional Tracking — The process of creating ridges with tracked vehicles on unvegetated slopes. This method is used
for short durations on siles actively being grad and shall be used in conjunction with other practices. This practice shall
be in place at the end of each workday.

Directional tracking involves driving a tracked vehicle up and down a slope. 'The tracks create horizontal grooves and
ridges. The rough surface slows sheet runoft and helps to prevent rills from forming. (Conversely, if the tracked
vehicle is driven along the contour the tracks create vertical grooves and ridges for the water to follow, increasing ero-
sion.)

2. Tillage — Utilizing conventional tillage equipment to create a series of ridges and furrows on the contour no more than
15 inches apart.

B. Temporary Ditch Sump - Temporary ditch sumps are V2 to 5 cubic yard excavations made in a drainageway during earth-
moving operations. Their purpose is to slow and pond runoff during the time that drainageways are being graded. Sumps
shall be in place prior to anticipated rain events.

Construction involves excavating sumps (holes) in the rough ditch grade, and using the excavated material to form a dike on
the downstream side of the sump.

Temporary ditch sumps are not effective perimeter controls, Other sediment control practices shall be utlhzud prior to chan-
nels discharging into public waterways,

Vi. Considerations

A. Directional tracking may compact the soil, therefore additional seedbed preparation may be required. Refer to WDNR Con-
servation Practice Standard Seeding for Construction Site Erosion Control (1059) for seedbed preparation and seeding crite-
ria.

B. When conslructing a temporary diich sump, compacting the dike provides additional stability,
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C. Consider at a minimum excavating %2 cubic yard per 1% gradient, for every 500 fect of channel when constructing tempo-
rary ditch sumps. '

ViL.. Plans and Specifications

Due to the interim nature of these practices, and the fact that location determinations are made in the field, they need only be refer-
enced in the crosion control plan narration or general notes,

Vill. Operation and Maintenance
These practices shall be inspected and repaired or reinstalted after every runoff event.

IX. References

Virginia Department of Conservation and Recreation. 1992, Virginia Erosion and Sediment Control Handbook, Third Edition. Chapter
3 — 3.29 Suwrface Roughening.

Dane County. 2002. Dane County Erosion Control and Stormwater Manual, First Edition. Appendix Surface Roughening S—-16.1.

X.  Definitions
Temporary (I): An erosion control measure that is utilized during construciion sile grading activities.
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Turbidity Barrier
(1069)

Wisconsin Department of Natural Resources
Conservation Practice Standard

Note: Words in the standard that are shown in italics are described in X. Definitions. The words are italicized the first time they are
used.
I Definition

A temporary fabric barrier with very low permeability, installed in or near the bed of a waterway or waterbody to minimize sediment
transport and is installed parallel to flow, Turbidity barrier cannot be installed perpendicular to a moving channel,

L. Purposes _

The purpose of this practice is to provide sediment containmen( while construction activities are oceurring in or directly adjacent to a
walerway or walerbody.

lll. Conditions Where Practice Applies

This practice applies where construction activities intrude or are directly adjacent-to a waterway or waterbody. This includes but is not
limited to bridge construction, rip rap placement, utility work, streambank restoration, hoat launches and dredging.

Use turbidity barriers in conditions with fine soils and flow velocities not exceeding 5 feet per second, unless additional reinforcement
is installed.

IV. Federal, State, and Local Laws

Users of this standard shall be aware of applicable federal, state, and local laws, rules, regulations, or permit requirements governing
the use and placement of turbidity barriers. This standard does not contain the text of federal, state, or local laws,

£ Criteria

This section establishes the minimum standards for design, installation and performance requirements.
A. Installation — Details of construction not listed in the text shall conform to the pertinent requirements of Figures 1 and 2.

1. The barrier shall be insta]led before construction activities are initiated in, or adjacent to the waterway or waterbody.
install the turbidity barrier as close o the construction as practical. The barrier shali remain in place and be maintained
until the construction activity is completed and the disturbed area stabifized 1.

2. The ends of the barrier shail be securely anchored and keyed into the shoreline to fully enclose the area where sediment
may cnter the water.

3. Driven steel posts shall be used to hold the barrier in position. The maximum spacing between posts shall be 10 feet.
When barrier height exceeds 8 feel, post spacing may need to be decreased.

When bedrock prevents the installation of posts, float devices may be used. Flotation devices shall be flexible, buoyant
units contained in an individual flotation sleeve or collar attached to the turbidity barrier. Use solid expanded polysty-
rene fogs or equivalent having a 49 square inch minimum end area. Do not use polystyrene beads or chips. Buoyancy
provided by the flotation devices shall be sufficient (o support the weight of the turbidity barrier and maintain a free-
board of at least three inches above the water swiface. Refer to Figure 1.

4. The barrier and steel posts shall extend from the bottom of the waterway or waterbody to an elevation 2 feet above the
anticipated high water level during the time of year and duration the barrier will be in place. The elevation shall not
exceed the top of bank.

5. Ballast shall be used to hold the barrier in a vertical position. Bottom load lines shall consist of a chain incorporated
into the bottom hem of the screen, of sufficient weight to serve as ballast to hold the screen in a vertical position. Addi-
tional anchorage shall be provided if necessary.

6. Danger buoys shall be used as directed by the Coast Guard or DNR permit when working in navigable waters.

7. Turbidity barriers shall be installed parallel to the direction of flow and shall not be instalied across channels,
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Material

1. Reusable components of the turbidity barrier system shall be clean and free of potential exotic species. Fabric cannot '
be reused.

2. Top load lines shall consist of 5/16 inch steel cable.

3. Fabric shall be selected according to the specifications in Table 1.

Table 1
Requirement Method Value
Min. grab tensile strength ASTM D 4632 200 1b
(890 N)
Min, puncture strength ASTM D 4833 901b
(400 N)
Maximum permeability ASTM D 4491 = 1X107 canis
Min. ultraviclet stability ASTM D 4355 70%

Source: WisDOT Spec 628.2.10.

Vl. Considerations

A,

The 5 feet per second flow velocity specified in Section IH can be the base flow of the stream or the base flow plus the
addition of storm event runoff, Base flow can be used alone for short term projects (typically one day duration, Le. culvert
installation) when the chance of precipitation is low. Longer term projects (i.e. bridge work) should consider storm flow in
addition to base flow (typically the two year event).

If the current exceeds 5 feet per second, other methods to divert flow away from the turbidity barrier such as temporary con-

crete traffic barriers, coffer dams, pumping, or sheet piling should be considered.

Sediment that has been settled out by the turbidity barrier should only be removed if so ditected by the regulatory authority
because re—suspension of sediment will likely occur during the removal process. Use of polymers may belp prevent resus!
pension of sediment. See WDNR Technical Standard 1051 Sediment Control Water Application of Polymers for further
guidance.

Turbidity barriers are meant to manage sediment in the waterbody. The best way to prevent sediment from entering the
waterbody is through the implementation of effective upland erosion control, stopping sediment transport at ils source.

Turbidity barriers should not be used to reduce the conveyance capacity of the channel. An example is use on bridge pro-
jects where the turbidity barrier is installed adjacent to each abutment simultaneously.

Turbidity barriers may be installed on the banks of a waterway or waterbody if higher water levels are anticipated during
construction.

VIl. Plans and Specifications

Plans and specifications for installing a turbidity barrier shail be in keeping with (his standard and attached detail drawing and shall
describe the requirements for applying the practice to achieve its intended purpose:

A,
B.
C.

Location of turbidity bartier.
Material specification conforming to standard.

All plans, standard detail drawings, or specifications shafl include schedule sequence or notes for installation, inspection,
and maintenance. The responsible party shall be identified. ‘

V1. Operation and Maintenance

A,
B.

Turbidity barriers shall be inspected daily and repaired if necessary.

Turbidity barriers shall not be removed until the water behind the barrier has equal or greater clarity than the waterway or
waterbody.

Care shall be taken when removing the barrier to minimize the release or re—suspension of accumulated sedimen.

To prevent the spread of exotic species turbidity barriers shall not be reused on other sites. Buoys and chains can be reusc
but shall be either disinfected with vinegar or cleaned with hot water greater than 104 deg. ¥ then allowed to completely dry
for a minimum period of five days. If there are any questions about the occurrence of zebra mussels, Eurasian water—mil-
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foil, or other aguatic invasive species in a waterbody that you are working in, or intend to work in, contact your local DNR
stalf.

IX. References
WisDOT Facilities Development Manual: Chapter 10, Section 10, Subject 45, Turbidity Barier

X. Definitions

Stabilized (V.A.1); Means that all land disturbing construction activities at the construction site have been completed, and that a uni-
form perenmial vegelative cover has been established with a density of at least 70% of the cover for the unpaved areas and areas not
covered by permanent structures, or that employ equivalent stabilization measures.

(Figures are available on DNR website.)
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A-21.126 STORM WATER MANAGEMENT. The foliowing examples are three exemptions to the requiremnents for a post
construction stormwater management plan. This means the owners ol these sites are not required (o develop and implement a post
construction stormwater management plan.

I. Redevelopment with no increase in area for exposed parking or roads. Redevelopment is defined as “arcas where develop-
ment is replacing older development,”

2. The installation of underground utilities such as sewers, water services, electrical services, etc.

Sites with less than 10% connected imperviousness when parking lots and roofs total an area of less than one acre. Following
is an equation that may be used to evaluate a site for this exemption:

W

Total area of a completed building site X 0.1 = Maximum area pennitted to be connected via impervious flow path or sewer.

Following are design examples acceptable by the department which achieve compliance with the NR 151.12 (2) (d), Wis. Adm. Code
exemption to the post—construction stormwater requirements, The following diagram illustrates a residential site that meets this
exemption.

Figure A-21.126~1
Sample site plan that meets exemption for post construction stormwater plan

<+ 1,000 ft »>

.....

3008

Parking = 600 3q ft

Drive = 24,200 sq ft

The total area of the site is 300,000 sq ft or 6.9 acres. Disturbed area = 2 acres,

The roof & parking is 3,800 sq ft which is less than 1 acre (43,560 sq ft)

300,000 sq 1t X 0.1 = 30,000 sq ft allowable connected imperviousness

In this example the ent'irc patking, drive and roof area is connected imperviousness via storm piping {o the road and drive.
The patio is disconnected imperviousness. The connected imperviousness is 28,000 sq ft.

This example would not be required to develop a stormwater management pian because the exemption found in NR 151.12(2)(d), Wis.
Adm. Code applies.
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The previous example was a long driveway on a very large rural lot. Following is a small site in an urban setting that would also
meet the exemption for post construction stormwater management.

: Figure A-21.126-2
Sample site plan that meets exemption for post construction stormwater pian

500°
rain
garden Roof area =

”_ 3,800 sq Tt

100°

Parking=1,200 sq ft

Drive=3,000 sq ft

ARy o

The lot is 50,000 sq ft or approximately 1.1 acres. "The entire site (except for the rain garden areas) will be disturbed
during construction.

The roof & parking is 3.000 sq ft which is less than 1 acre (43,560 sq ft)
50,000 sg 1t X 0.1 = 5,000 sq ft aliowable connected imperviousness

In this example the entire roof area discharges (o twe rain gardens. Only the parking and driveway is connected imper-
vicusness via the road (parking £,200 sq ft + drive 3,000 sq ft = 4,200 sq ft).

This example would not be required to develop a stormwater management plan because the exemption found in NR
151.12(2)(d), Wis. Adm. Code applies.
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An acceptable Stormwater Operation and Maintenance Plan should be based on the tollowing outline:
L. Iniroduction and general information
A. Contact information
B. Overview of site
L Practices (BMPs} utilized on the site
A. Construction
B. Plans and natrative of stormwater management
i{I1. Normal Operating Procedures
A. Relationship of one practice to another
B. Effectivencss of functioning practices
IV. Maintenance
A. Contact information for responsible maintenance person or persons
. Copies of any agreements for maintenance or easement
. Description of routine maintenance

. Sample inspection and monitoring protocol

m o 0w

Description of replacement plans or repair procedures for failed practices
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s. Comm 21,16
Frost Protected Shallow Footings
In licu of frost walls, the following is an acceptable method.

Minimum Ground Insulation Requirements (1)

Mean Annual Temperature (2,6} Minimum Footing Depth (7,8)
Air Freezing Index W-Insulation Width G-
" (F—days) from Edge of Footing D- Granular Base
(3) (4,5) 38 40 =41 Concrete Depth Thickness
li . g

2250 or less 63" NA NA o 5 10" 6"
2251-3000 797 & 3.5 15" 10" 6"
3001-3750 o1 5 NA NA e p

Notes:

1, Also see s, Comim 22,26 for additional slab-edge insufation requirements.

2. Units are degrees Fahrenheit. See’estimate provided on Mean Annual Femperature contour Map.

3. Air freezing index shall be based on maximuin year expected for a 100 year retum period. See estimate provided on AFI Contour Map.

4. Ground insulation te the building interior can be cxtended bencath the entire slab where it is desired to protect the entire stab frem frost heave action.

5. Ground insutation to the building interior can be in ene horizontal plane (as shown in the detail) and covered with non frost—susceptible fill or the insulation maybe placed directly beneath the
slab.

6. Insulation thickness recommendations are for exirnded polystyrene (XPS) insulaiion,
7. The minimum depth of concrete fooling and horizontal insutatioa is 107, -A 6” drainage layer is required under the insulatios.

3. Insulation placed directly beneath the footing shall be Type TV or Type V1 XPS in accordance with ASTM C578, Maximum deadioad placed on the Type IV insulation shall be 1200 pounds/square
toot. Maxitmem deadioad placed on the Type TV insudation shall be 1200 pounds/square foot. Maximus deadload placed on Type VI shatl be 130 psf.

Ground Insulation
Thickness per
Table

Heated or Unheated
Building

Concrete, Masonry or
Permanent Wood
Foundations and

Granular Base
{Compacted
Gravel, Crushed

Stone or Sand St_ructural
. Requirements per
uDpc
D- Depth of
Footing & Non Frost
Insulati-on Susceptible Fill (See
(10" min.} Granular Base)
G (6" .
min.) : PR See Table
Note 4
|/ \|/

s o
W (Exterior), Sce W
Slope Away Table (Interior)
from Building Note
for Improved R
Drainage

See p. 166 for slab—edge

insulating details
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DEPARTMENT OF COMMERCE

UDC Energy Worksheet

Comm 20-25 APPENDIX

The UDC Energy Worksheet is required to be submitted with building plans for plan review prior to issuance of a
building permit. Following is a sample dwelling and completed Energy Worksheet and a blank worksheet after that. The
sample completed worksheet has been completed for both the Prescriptive Package and System Design Methods
for demonstration purposes. Normally only one method is required to be completed for showing code compliance,

Sample dwelling: Non-Electrically heated single-family dwelling located in Dane County (Zone 3). Has 1,500 square
feet and 186 linear feet of perimeter building thermal envelope. Garage is not heated. Estimated infiltration rate is .3 air
changes per hour, There will be 170 cfm of installed exhaust ventilation.

Gross Above-Foundation Walls;
Wall = 8.09°(97"-1/8") x 186 linear feet = 1,504 square feet
Box sill = 0.81 feet (9-3/4 inches deep: sill, header, subfloor) x 186 linear feet = 151 square feet

. Wood 1 x 8-inch drop siding

1-inch extruded polystyrene sheathing

R13 batt insulation
2 x 4 framing, 16 inches O.C.
[1/2-inch drywall finish

Door area = 38 sq ft

Insulated steel doors

Windows:

Above-Foundation Windows - 150 sq ft

Wood, low-E, argon-filled, double-pane with 1/2" air space, rated by NFRC
Foundation wall window area = 20 square feet

Operable metal w/o thermal break, double pane

Foundation - 8 ft high, 1 ft exposed
8-inch poured concrete

1-inch extruded polystyrene for full height

Ceiling - 1,500 square feet, standard roof trusses (no raised heel)
2 X 4 trusses, 24 inches O.C.
Blown fiberglass insulation
" Insulation in cavity, 16 inches
Insulation over framing, 12.5 inches
*5/8-inch drywall finish

Heating Plant

Gas-Fired Hot Air, 90% AFUE

tk\h:\wdc\gentech

249’

4
' _ b
I
__I\_E _

[~ unheated

L

L]

L. 200 J

45

—

-

R =079
R=5
R=13
R=44

R =0.56
V=035
U=49.35

U =087
R=08
R=5

R=44
Rfinch = 2.5

R=40

R =31.25

R =0.56
High Efficiency
28’
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WISCONSIN ADMINISTRATIVE CODE

Submit completed worksheet pages 3-6 with dwelling plans to local enforcing municipality.

Project Address:

Sample - Zone 3

Builder:

Worksheet Completed By:

Owner:

Date:

Does dwelling unit have three kilowatts or more input capacity of permanently installed electrical space heating equipment?
[l YES (see below) Rwo
You will need to apply the stricter standards shown for electrically-heated homes if you answered “YES” to the above question.

A, Area Calculations

Enter appropriate dimensions to obtain area values. Some calculations will not be necessary depending on home design or calculation
method. These calculated areas are referenced elsewhere on this worksheet, for example, “(A.1.)".

1. Window, Skylight & Patio Door Area (overall unit area)
a. In Above- Foundation Walls b. In Foundation Walls

2. Opaque Door Area

a. In Above- Foundation Walls b. In Foundation Walls

If the exposed area of A.3.is greater than the below grade area of
A.4,, add A.5. to A.7 and cross out the number in this cell.

150 20 38 0
sq. ft. sq. ft. sq. &t sq, ft.
¢. Total (a. + b} = 170 c. Total {a. + b.) = 38
3. Gross Exposed Basement Wall Area 4. Basement Wall Area Below Grade
1'x 186° 7'x 186’
186 sq. fl. 1302 sq. ft.
5. Opaque [1] Basement Wall Area (A.3. +Ad. - A Lb.- 6. Gross Heated Above-Foundation Wall Area, including boxsill
A2b)
+
186 + 1302 - 20- 0 1504 + 151
: 1468
5q. fi. 1655

sq. ft.

7. Above Foundation Code Wall Area (A.6.+Alb.+A2b.)

8. Opaque [1] Above-Foundation Wall Area (A.6. - Al.a. - A2.a)

1655+ 20+ 0 1655 - 150 - 38
1467
1675 sq. ft. sq. ft
9. Floor Area Over Interior Unconditioned Spaces Less Than 10. Insulated Roof Or Ceiling (less skylights)
50°
28 x 45 = 1260
12 x 20 = 240
0 1500
sq. f, sq. fi,
11. Exterior Floor Area (Overhangs) 12. Crawl Space Wall Area
0 sq. fi. 0 sq. fi.

13. Slab On Grade (above or less than 12 inches below grade)

0
lineal feet of slab perimeter

14. Total Heated Envelope Area {A.5+ A.7 + A9+ A.10 +A.11 +
A12HAL3X2Y)

1468 + 1675+ 0+ 1500 + 0+ 0+ 0

4643 s, &,

15. Percent Glazing (for Prescriptive Package Method,
Section B, only) (A.l.c. + A.7. X 100%)

170 + 1675 x 100%

102

16, Windows Description - Above-Foundation Windows:
Frame type: O Wood or Woed Clad [ Vinyl 1 Metal
Glazing type: B¥Dual O Triple [ Dual w/storm panel
Dual-Glazing Air Space: [ 1/4' 3 3/8" & 1/2" or more
Features: [XLow-E [ Argon-filled DO Suspended film
Foundation Windows: [ Vinyl X Metal
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B. Prescriptive Package Method (Skip this section if using the System Design Method of Sections C-F)

The prescriptive package method is the simplest method for determining compliance with the UDC insulation and window
requirements. To use the prescriptive package method, enter your actual design values in the “Actual “ row below. For a component,
with two or more areas of different insulation levels, such as windows, either use the least insulating value for both areas or use the
Weighted Average tables below. Multiply your % glazing by the glazing U-value to obtain your "Glazing Factor”. Find the
Prescriptive Table that applics to your space heating fuel and sheathing type. Select a package from the table that most closely
matches the construction indicated on your plans. Do not exceed the package U-values or glazing factor or fall below the package
R-values with your design. Transfer the R-Values and U-values to the blank table below in the “Aliowed" row. Then proceed to
Section F. See page 2 for detailed instructions for this section,

Package| % glazing |U glazing|Glazing Factor] Rwall R cei!ing(TBsmﬁCrawl U door U Equip.
# (% glazing x U Space, Slab or overall Eff.
glazing) Floor
Actual | -wenee 10.2% (A.15)| 0.47 0.042 R13+5 R40 R5 0.35 |-—eeee- High |
Allowed 45 - 0.0504 Max|R18, | Min| R40 Min R5 Min|0.35 Max| 0.086 | High |

{Please go to Section F.)
Optional R-Value/U-Value Weighted Average Table for Component: Windows

Component Construction Description R Value U-Value . Area U-Value x Area
{1+R Value) (59 ) Ua)
Basement windows 0.87 20 17.4
Above-foundation windows 0.35 50 52,5
Total Area= 170 Total UA = 69.9
69.9 . 170 - 0.41
(Total UA) (Total Area) {Weighted Average U-Value (for windows or doors))
(Total Area) (Total UA) {Welighted Average R-Value (for all other components'))
Optional R-Value/U-Value Weighted Average Table for Component: ‘
Compeonent Construction Description R Value U-Value ! Area U-Value x Area
(1+R Value) (sq ft) (UA)
Total Area = Total UA =
(Total UA) (Total Area) (Weighted Average U-Value (for windows or doors))

Total Area Weighted Average R-Value

for all other components

Because the sample house fit a Package, you would normally skip ahead to Section F. For demonsiration purposes
here. the Svstem Dexion Method is alse comnleted.
C. Code-Allowed Heat Loss For System Design Method
Enter area values from Section A as notated and temperature differences per footnote 2 into this table and then multiply across by the
electric or non-electric code-required U-value. Total the right column to find the total allowed heat loss factor.
Area
Component From Sect A, x  Required U-Value = Heat Loss
UA
X NON-ELEC | O ELECTRIC
1. Opaque Basement Wall [2} 1468 (A.5) 0.077 3] 0.077 {31 113
2, Above Foundation Code Wall 1675 (A7) 6.110 0.080 184
3. Floor Over Interior Unconditioned Space {A9) 0.050 0.050
4. Roofor Ceiling 1500 (A.10) 0.026 0.020 39
5. _ Floor Over Exterior . (A.11) 0.033" 0.033
6. Crawl Space Wall {A.12) 0.060 0.060
7. Slab On Grade L1 Unheated 0.72 °F° 0.68 ‘F*
0 Heated {3] {A.13.) Lin. ft. 0.70 ‘F* 0.68° F*
8. Subtotal 336
9, Credit for High Efficiency Heating Plant; 1.18 for furnace or boiler >90% AFUE; 1.15 for heat pump> 7.8 HPSF, x 1.18
Otherwise use 1.0
10, Total Code-Allowed Heat FLoss Factor 396.5
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D. System Design Method - Actual ‘U’ Values Of Your Home’s Components

D.1. Above-Foundation Components - If applicable, check the appropriate typical component constructions listed below, and use
the pre-calculated U values. 1f your wall construction is not listed, you may obtain a pre-calculated U value from the default U-Value
tables in the UDC Appendix. (Note that the default Table 2 Wood Frame U-values assume no insulating sheathing which penalizes
you if your wall does have insulating sheathing, then you may need to use the Manual Calculation section below.) If you are using
exterior metal framing, then you must use the Metal-Frame wall U-Values of the UDC Appendix. If your component construction is
not listed here or in the default tables, you need 1o use the Manual Calculation section below to manually enter R-values for the
different layers of huilding materials from the Typical Therma! Propertics of Building Materials Table of the UDC Appendix,
ASHRAFE Fundamentals Manual or manufacturer’s specifications. Total them across and then obtain the U-value by taking the
reciprocal {1/R} of the total R-value.

196

Above-Foundation Walls [ 2X4, 16” O.C., R-13 batt, R-1 board: U -.079

3 2X6, 16™ 0O.C., R-19 batt, R-1 board: U -.059

0 2X4, 16” G.C., R-13 batt, R-5 board: U - 061
O 2Xe6, 16" O.C., R-19 batt, R-5 board: U - .049

[0 Other - describe: U - from Default Table

[J 2X4 truss, 24 O.C., with R-38 insulation: U - 030 [ 2X4 truss, 247 O.C., with R-52 insulation: U - .025
1 2X 12 cathedral ceiling, 16" O.C., with R-38 insulation U - .027
OF Otber - describe: R40 with regular trusses

Roof or Ceiling

v - g.029 from Default Table 7

Floor Over Exterior or Unconditioned Space 1 2X10 joists, 167 O.C., R-19 bau: U -.047

[J Other - describe: U - from Default Table

Optional Manuai U-Value Calculation (if assembly not fisted above)

Component
Name

Cavity Or
Solid I
Applicable

Ext.
Air
Film*

Ext.
Finish

Insulation
Over
Framing

Shea-
thing

Framing
Or Solid

Insulation
Within
Cavity

Int,
Air
Film*

Inter-
ior
Finish

Total
R-
Value

U-Value

Above Foundation
Walt

Cavity

17

0.79

5.0

0.56 .68

20.2

050

Solid

.17

0.79

5.0

0.56 .68

11.6

Cavily

086 |

Solid

* Ajr Film R-Values

Location

Heat Flow Direction

Upwards Horizontal

Downwards

A7
.61

7
.68

Exterior
Interior

A7
92

D.2. Foundation And Slab-On-Grade Components - Check appropriate boxes for planned type of construction to determine pre-
calculated overall ‘U-value’ including air films, wall, insulation, soil and cavity/solid differences. Slab on grade F-values are per

lineal foot of slab perimeter.

Component Type U-Value
Foundation Wall Hasement Crawl Space
{1 Masonry or concrete wall without insulation 0280 0.477
¥ Masonry or concrete wall with R-5 insulation board for full height €0.115) 0.136
0 Masonry or concrete wall with R-10 insulation board or R-11 insulation batt and 2X4's for full height 0.072 0.081
[J Permanent wood foundation with R-19 batt for full height 0.054 {.059
1 Basement or crawl space floor without insulation 0.025 0,025
3 Basement floor with R-5 insulation 0.022 0,022
Slab-On-Grade (or within 12" of grade) F-Value
L) Slazb-on-grade without insulation 1.04
CJ Slab-on-grade with R-5 insulation for 48" total horizontal and vertical application 0.74
C1 Slab-on-grade with R-10 insulation hoard for 48" (otal application 0.68

D.3. Windows And Doors - Use manufacturet's specifications for window and glazed door values, if they were determimed per
NERC Std 100, 1o enter into Table E. Otherwise see default tables of UDC 5. Comm 22.05 for UJ-values.
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E. System Design Method - Calculated Envelope Heat Loss Factor Of Your Home
Enter values into table from elsewhere on this worksheet and multiply across to find the actual heat loss factor of each component. If
_ using pre-calculated compenent U-values, do not calculate separate cavity and solid figures or apply wood frame factors. Total

component heat loss factors in rig

ht column to find total envelope heat loss factors.

. Comm 20-25 APPENDIX

Cavity Or Area % x =
Component Solid If From Waood Frame | Actual ‘U’ Value Heat Loss Factor
Applicable Sect. A Factor** From Sect. D (UA)
Above-Foundation Windows mmmwemnes 150 (A.l.a) Hsmaamn 0.35 52.5
Foundation Windows wiimnmmmme 20 (A.l1.b}) e 0.87 17.4
Doors i 28 (A2¢C) |  reemees 0.35 13.3
Opaque Basement Wall s 1468 (AS) |  wm=memmm—- 0.115 165.8
Opaque Above-Foundation Wall Cavity 75 .050 55
Solid 1467 (A.8.) .25 086 21.5
Floor Over Unconditioned Spaces Cavity
Solid {A.9.)
Roof or Ceiling Cavity
Solid 1500 (A.10) e 0.029 A43.5
Floor Over Exterior Cavity
Solid (A.11)
Crawl Space Wall | eoemmeeees {(A12) ] e
Slab On Grade —mmmmmane (A.13)Lin. fi. wansmmmmm F-Value
Total Calculated Envelope Heat Loss Factor- Not to exceed Total Code Allowed Heat Loss 382
Factor of line 10 of Section C. (Enter here: 396.5 )by more than 1%

*+ Adjustment Factors For Wood-Framed Components - Do not apply if your are using a pre-calcutated or default U-Value.

Spacing Of Framing Stud Walls Joists/Rafters
Members Cavily Solid Cavity Solid
2" Wi} kT)) .86 .14
16" <75 pr -] 90 10
24" 78 22 .93 .07

F. Heat Loss Factor Due to Air Infiltration (for heating equipment sizing)
Enter appropriate values. A maximum infiltration air change rate of 0.5 per hour is allowed in addition to_ventilation losses.

x Fan x x =
Floor Area Height Capacity Constant Air Changes Heat Loss
Level {sq It} (ft) (cfm) Per Hour Factor(UA)
Basement 1500 § ] meeemes 018 0.3 64.8
Level 1 1500 8 ] e 018 0.3 64.8
levet2 | ] mmmeem——— 018
Tevels | 1 ]| mememm—- 018
Ventilation 170 432 | mememmmememas 73.4
Total Infiltration & Ventilation Heat Loss Factor 203

G. Heating Equipment Sizing

Enter appropriate value to determine the maximum and minimum allowable heating equipment capac
i lculation may be submitted to the Jocal code official. {4]

ity in BTUs/HR, A more

Prescriptiv :
Package 0.086 x 4643 =
Method: U overall from selected Prescriptive Total Envelope Area
Package of Section B (A.14.) 399.3
OR System Design Methad: Calculated Heat Loss Factor from Sect. E.
Infiltration & Ventilation Heat Loss Factor (from Sect. F.) + 203
Tota! Heat Loss Factor (UA) = 602.3
Temperature Difference from Zone Table on page 1 % 85
Minimuam Heating Equipment Output | = 51,196
Allowable Heating Equipment Size Margin Multiplier x 1.15
Maximum Allowable Heating Equipment Qutput [5] | = . 58,876
Planned Furnace Qutput Or Boiler IBR Rating 60,000
Make & Model if High Efficiency Credit has been taken: Acme XLHB0K
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WISCONSIN ADMINISTRATIVE CODE

Prescriptive Package Tables (Corrected)
heel; 1 = insutating sheathing, RT = raised heel rool truss)

(Sce notes on page 2 of Encrgy Works

Tahle B-1 Prescriptive packages, Non-electric Heat, Structural Sheathing only
Pavkage | Glazing Faclor | R wall R criling R hasement U deor U overall HVAC Equipment Efficiency
i 00370 R2i R42 R7 0.35 0.073 Normat
2 0.0264 R21 R51,RT RS 0.35 0.073 MNosmal
3 0.0333 R15 R42 R10 .35 0.073 Normal
4 0.0440 RIi92 R33 RIO 0.35 0.073 Normal
5 0.0330 R13 R42 RII .13 0.073 Normal
6 (0480 RI9 R33 Ril 0.35 0.073 Mormal
7 0.0600 R2! R47 Ril 0,35 0.073 Normal
8 0.0407 R13 R44 RI13 0.35 Q.073 Mormal
9 0.06(X) RI19 R42 R13 .35 0.073 MNormal
10 00680 R21 R3i8,RT RIL3 0.15 0.073 Maormal
11 00296 R13 R49 R5 035 0.086 High
12 0.0440 R19 R3O RS Q.35 0.0R6 High
i3 0.0520 R21 R33 RS 0.35 0.086 High
14 0.0720 R13 R4TF RIO 0.35 0.086 High
15 00784 R19 R38 RIO 047 0.086 High
16 0.0640 RI3 R33 RI1t Q.47 0.086 High
17 0.0856 R1Y RAY R1t 0.35 0.086 High
i8 0.0896 R21 R34 RIN 0.35 0,086 High
19 0.0920 R19 R34 Rl 047 (.0B6 High
20 0.0840 R13 R49 R13 .55 0.086 High
21 0.0840 R19 R30 Ri3 047 0.086 High
22 0.0896 R21 Rl R13 047 0.086 High
Package | Glazing Factor | R wall R ceiling K crawl T door U overall HVAC Equipment Efficiency
23 0.0520 R1Y9 R34 R1% 047 0.070 Normal
24 (.0672 RI13 R36 RO 047 0.083 High
25 0.0720 Ri3 B33 RI19 0.47 0.083 High
Package | Glazing Factor | R wall R ceiling R slab U door U overall HY AC Equipment Efficiency
26 0.0560 R21 R36 RS 047 0.103 Mormal
27 00728 R13 R36 RS 047 n.121 High
28 0.0760 RI13 R34 R5 0.47 0121 High
Package | Glazing Factor | R wall R ceiling R heated-slab U door U overall HVAC Equipment Eiliciency
29 0.0560 Rl R47 RS 047 0.101 Normal
30 0.0728 Ri3 R42 R% 047 0.120 High
31 0.0760 R13 R38 RS 0.47 0,120 High
Fackage | Glazing Factor| R wall R ceiling R floor U door U overall HVAC Equipment Efficicncy
az 0.0480 R19 R47 R1% 0.15 0.065 Normal
33 0.0728 (334 R36 R19 0.47 0077 High
34 0.0560 RI13 R34 R19 0.47 0.077 High
Table B-2 Prescriptive packages, Non-electric Heat, Ipsulating Sheathing
Package | Glazing Factor | R wall R ceiling R hasement U door U overall HVAC Equipment Efficiency
a5 0.0370 R20,1 R42 R7? 0.35 0.073 Normal
36 00363 R28,1 R34, KT R3 0.35 3.0713 Nowmal
37 0.0552 RI18, 1 R44 R10 0.33 0.073 Normal
kL 0.0560 R20, t R47 R10 0.35 0073 Naormal
39 0.0560 R23,1 R34 RIO 0.35 0073 Normal
40 1.0560 RIS, 1 R47 Ril 0.35 0.073 Mormal
41 0.0616 R23,1 R42 Ril 0.35 0.073 Normal
42 00546 RiB. 1 R4 RI1 0.35 0.073 Mormal
43 0.0672 R23,1 R40 RI3 (.35 0.073 Marmal
44 0.0720 R25.1 Ri6 RL13 Q.35 0073 Normu!
43 0.0504 RIB T R4 R5 0.35 0.086 High -
46 0.0560 RI9, 1 R47 RS .35 0.086 High '
47 0.0560 R23,1 R38 RS 0.47 0.086 High
48 0.0600 R25, 1 R33 RS 0.47 (086 High
44 0.0680 R26,1 R42 RS 0.35 0.086 High
50 0.0680 RIE, 1 R47 RS 0.47 0.086 High
51 0.0672 R26, [ R47 RS Q.33 0.086 High .
52 0.0672 R28, 1 R38 R35 035 0.086 High
53 Q.0720 R20,1 R42 R7 0.47 ¢.086 High
34 0.0855 r18, I R36 R11 .35 0.086 High
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Wisconsin Uniform Dwelling Code
Energy Worksheet

Instructions: This worksheet is a Safety & Buildings Division (S&BD)-approved method of manually showing
compliance with the energy conservation and heating equipment sizing requirements of the Uniform Dwelling
Code (UDC), for new dwelling permits submitted on or after Februiary 1, 1999. Tt may be necessary for the user
to purchase a copy of the UDC from State Document Sales, (608)266-3358. Additional information is printed in
the UDC Commentary, which is available for a fee, as are blank copies of this form, from S&BD at POB 2509,
Madison, WI 53701, Tel. 608-267-4405. Earlier editions of this worksheet may NOT be nsed. Numbers in
brackets, [11, refer to the footnotes printed on page 2.

You may also submit completed worksheets from the computer program WiScheck, which is available for free
download from hitp:/fwww energycodes.org/ on the Internet.

A required U-value is the maximum acceptable heat transmittance for an element. A required insulation R-value is
the minimum acceptable level of resistance to heat transmittance. (U-values and R-values are reciprocals of each
other.} If a component includes two or more areas of different insulation levels, either use the less insulating value
for both areas, or use the Optional Weighted Average table in the Prescriptive Package Methed scction or enter
separate areas and insulation values in the System Design Method. All “U™ values must be carried to four places
after the decimal point, rounded to three places. Other values may be rounded to the whole number.

Window and door U-values must be tested and documented by the manufacturer in accordance with the National
Fenestration Rating Council (NFRC) test procedures or be taken from the glazing U-value table in 5. Comm 22.05.
Center-of-glass U-values cannot be used. If a door contains glass and an aggregate U-value rating for that door is
not available, include the glass area of the door with your windows and use the opague door U-value to determine
compliance of the door.

The code gives credit for high-efficiency heating equipment. “High-Efficiency” means a furnace with an AFUE
of 90% or more, or a heat pump with an HSPF of 7.8 or more without the use of electric resistance backup heat of
greater than 3 kilowatts, If you plan to install more than one piece of heating equipment, the equipment with the
lowest efficiency must exceed the efficiency required by the selected package.

Choice of Method: You have the choice of using the Prescriptive Package Method or the System Design Method
to show code compliance. For the simpler Prescriptive Package Method , which is recommended for standard
designs, complete Sections A., B., F., and G. Instructions are on page 2. You will be first calculating component
areas, then comparing your planned insulation levels to the required insulation levels of the Prescriptive Packages.
You will then calculate infiltration and ventilation heat losses to size your heating equipment. 1f you cannot
comply with one of the prescriptive packages, you may be able to show compliance by the System Design Method.

For the System Design Method, which is recomrmended for alternative designs in which more insutation is
installed in one component to offset less in another, complete Sections A., C.,,D., E., F. and G. You will be first
calculating compenent areas, then a code-allowed heat loss factor, then component U- and R-values and then your
calculated heat loss factor which you will compare 16 the code-allowed heat loss Factor, You will then calculate
infiltration and ventilation heat losses to size your heating equipment.

The County Zone Table below is use for determining the temperature difference for sizing your heating plant in
Section G. You may submit to your local code official more exact calculations to size your heating equipment.

Zone 1 - 95 degrees Zone 2 - 9 degrees Zone 3} - 85 degrees Zoned - 80 degre@
Ashland, Barron, Bayfield, Adams, Buffato, Clark, Eau Claire, Brown, Calumet, Columbia, Crawford, Jefferson. Kenosha,
Bumeitt, Chippewa, Douglas, Juckson, Juneau, LaCrosse, Langlade, Dane, Dodge, Door, Fond du Lac, Milwaukee, Ozaukee,

Dunn, Florence, Forest, 1ron, Marathon, Marinette, Menominee, Grant, Green, Green Lake, lowa, Racine, Rock,
{.incoln, Oneida, Pierce, Polk, Monroe, Porlage, Shawano, Qconto, Kewaunee, LaFayette, Manitowoc, Walworth.,

Price, Rusk, Saint Croix, Pepin, Trempeleau, Yermon, Marquette, Outagamie, Richland. Sauk, Washington,
Sawvyer, Taylor, Vilas, Washburn Waupaca, Wood Sheboygan, Waushara, Winrebago Waukesha

SBD-5518 (R, 12/98) Coir.
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Detailed Instructions for Section B. Prescriptive Package Method:

R-value requirements are for insulation only and do not include structural components.

For a component with two or more areas of different insulation levels, either use the least insulating value for
hoth areas or use the Weighted Average tables on page 4.

Wall R-values represent the sum of the wall cavity insulation plus insulating sheathing, if used. Do not include
exterior siding, structural sheathing or interior drywall. For example, an R-20 requirement could be met EfTHER
by R-15 cavity insulation plus R-5 sheathing OR R-13 cavity insulation plus R-7 sheathing. Note that there are
separate tables for walls with structural sheathing only and for walls with insulating sheathing. To use a table for
insulating sheathing, the sheathing used must be at least R-4, except that at least R-2 insulation may be provided
over cortier bracing. Table wall R-Values apply to wood-frame or mass (concrete, masonry, log) wall assemblies,
but not to metal-frame construction. If metal frame is planned, use the adjusted R-Values from the Metal-Frame
Wall Tables of the UDC Appendix. Table wall values apply to boxsills.

Ceiling R-values represent the sum of the cavity insulation plus insulating sheathing, if used. For ventilated
ceilings, any insulating sheathing must be placed between the conditioned space and the ventilated portion of the
roof. Ceiling R-vatues with “RT” indicates that a raised-heel truss or oversized truss construction must be used so
that the insulation achieves the full insulation thickness over the exterior walls.

Floor requirements apply to floors over unconditioned spaces (such as un-insulated crawlspaces, basements and
garages). Floors over outside air shall have a Uoverall = 0.033 or R-30 added insulation,

“Heated-Slab” requirements apply to siabs that contain heat ducts or pipes. All slab insulation must extend at least
48 inches either 1) down from the top of the slab, or 2) down from the top of the slab to the bottom of the slab and
then hotizontally underneath the slab, or 3) down from the top of the slab to the bottom of the slab and then
horizontally away from the slab, with pavement or at least {0 inches of soil covering the horizontal insulation.

Walls of basements below un-insulated floors must be insulated from the top of the basement wall to the level of
the basement floor. Conditioned basement windows and glass doors must be included with the other glazing.
Exterior basement doors must meet the door U-value requirements. If more than 50% of the basement is exposed,
then all of the basement walls must instead meet the above-foundation wall requirements.

Crawl space wall R-value requirements are for walls of unventilated crawlispaces. The crawlspace wall
insulation must extend from the top of the wall (including the sill plate) to at least 12 inches below the outside
finished grade. If the distance from the outside finished grade to the top of the footing is less than 12 inches, the
insulation must extend a total vertical plus horizontal distance of 24 inches from the outside finished grade.

Footnotes for worksheet:

[1]1 Opaque wall area js wall area minus opening areas of doors and windows.

[2] These below-grade U-values have the insulating value of the soil added 1o the code-required U-values which appty to the building
materials only. See Sect. D.2. for typical insulated component U-values,

[3] These siab-on-grade F-values are derived from the code-required U-values and include the heat loss through the edge and body of the
slab. See Sect, £).2. Temperature difference is the same as for ahove-grade spaces.

J4] For building addilions, show that the existing heating equipment, if used to heat the addition, is large enough. To do s, you must
calculate the heat loss of the whele building,

5] If desired manufacturer does not have a furnace of this size, then a designer may select the manufacturer's next larger size.
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Submit completed worksheet pages 3-6 with dwelling plans to local enfercing municipality.

Project Address:

Builder; Owner:

Worksheet Completed By: Date:

Does dwelling unit have three kilowatts or more input capacify of permanently instalied electrical space heating equipment?

‘ [0 VYES (see below) ONO
You will need to apply the stricter standards shown for electrically-heated homes if you answered “YES” to the above question.

A. Area Calculations .
Enter appropriate dimensions to obtain area values. Some calculations will not be necessary depending on home design or calculation
method. These calculated areas are referenced elsewhere on this worksheet, for example, “(A.1.)".

I, “Window, Skylight & Patio Door Area (overall unit area) 2. Opaque Door Area

a. In Above-Foundation Walls b. In Foundation Walls a. In Above- Foundation Walis b, In Foundation Walls
sq. ft. sq. ft. sq. ft. sq. ft.
c. Total (a. + b)) = c. Total{a. +b.) = '
3. Gross Exposed Basement Wail Area 4, Basement Wall Area Below Grade
sq. ft. sq. fi.
5. Opaque [1] Basement Wall Area (A.3. + A4.- A.lb.- 6. Gross Heated Above-Foundation Wall Area, including boxsill
A2b) ’
sq. fi
If the exposed area of A.3.is greater than the below grade area of sq. ft.

A.d., add A.5. to A7 and cross out the pumber in this cell.

7. Above Foundation Code Wall Area (A6, +AlDb.+A.2b.) | 8 Opaque [1] Above-Foundation Wall Area (A.6.- Al.a.- A2.a)

sq. ft. sq. ft.

9. Floor Area Over Interior Unconditioned Spaces Less Than 10. Insulated Roof Or Ceiling (less skylights)
50°

sq. fi. . sq. ft.

11. Exterior Floor Area (Overhangs) 12. Crawl Space Wall Area

sq. ft, sq. ft.

13. Slab On Grade (above or less than 12 inches below grade) | 14. Total Heated Envelope Area (A5 + A7+ AD+A10+A 1T +
A124+(A13. x2')

lineal feet of slab perimeter sq. ft.
15, Percent Glazing (for Prescriptive Package Method, 16, Windows Description - Above-Foundation Windows:
Section B, only) (A.l.c. + A.7. x 100%) Frame type: [ Wood or Wood Clad [ Vinyl [ Metal

Glazing type: O Dual O Triple O Dual w/storm panel

Dual-Glazing Air Space: 0O /4 00 3/8" [ 1/2" or more
% | Features: O Low-E [J Argon-filled [ Suspended film
Foundation Windows: [ Vinyt [ Metal

SBD-5518 (R. 12/98) Corr
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B. Prescriptive Package Method (Skip this section if using the System Design Method of Sections C-F)

The prescriptive package method is the simplest method for determining compliance with the UDC insulation and window
requirements. ‘To use the prescriptive package method, enter your actual design values in the “Actual “ row below. For a component,
with two or more areas of different insulation levels, such as windows, either use the least insulating value for both areas or use the
Weighted Average tables below. Multiply your % glazing by the glazing U-value to obtain your "Glazing Factor™. Find the
Prescriptive Table that applies to your space heating fuel and sheathing type. Select a package from the table that most closely
matches the construction indicated on your plans. Do not exceed the package U-values or glazing factor or fall below the package
R-values with your design, Transfer the R-Values and U-values to the blank table below in the “Allowed” row. Then proceed to
Section F. Sce page 2 for detailed instructions for this section.

202

Package| % glazing |U glazing|Glazing Factor] Rwall | R ceiling | R Bsmt, Crawl | U door u

overall

Equip.
Eff.

# (% glazing x U
glazing)

Space, Slab or
Floor

Actual Y (A.15)

Allowed Max

Min

Min Min

Max

(Please go to Section F.)

Optional R-Value/U-Value Weighted Avera

e Table for Component:

Component Construction Description R Value

U-Value
(1R Value)

Area
(sq ft)

U-Value x Area
{UA)

Total Area =

Total UA =

(Total UA) (Total Area)

(Weighted Average U-Value (for windows or doors))

(Total Area) (Total UA)

Optional R-Value/U-Value Weighted Avera

e Table for Component:

(Weighted Average R-Value (for all other components))

Component Construction Description R Value

U-Value
{1+R Value}

Area
(sq ft)

U-Value x Area
(UA)

Total Area =

Total UA =

(Total UA) (Total Area)

{Weighted Average U-Value (for windows or doors))

(Total Area) (Total UA)

(Weighted Average R-Value (for all other components))

C. Code-Aflowed Heat Loss For System Design Method

Enter area values from Section A as notated and temperature differences per

footnote 2 into this table and then multiply across by the

electric or non-electric code-required U-value. Total the right column to find the total allowed heat loss factor.

Area = Heat Loss
Component Fram Sect A. x___Required U-Value UA
[ NON-ELEC | O ELECTRIC

1. Opague Baserment Wall [2] (A.5.) 0.077 _13] 0.077 3]
2. Above Foundation Code Wall (A7)} 0.110 0.080
3. Floor Over Interior Unconditioned Space (A9} 0.050 0.050
4. Roof or Ceiling {A.10) 0.026 (.020
5.  Floor Over Exterior {A11) 0.033 0.033
6. Crawi Space Wall . {A.12.) 0.060 0.060
7. Slab On Grade 0 Unheated 0.72'F° 0.68 ‘F’

3 Heated [3] {(A.13) Lin. ft. 0.70 ‘F’ 0.68" F’
8. Subtotal
9. Credit for High Efficiency Heating Plant: 1.18 for furnace or boiler >90% AFUE; 1.15 for heal pump> 7.8 HPSF, X

Qtherwise use 1.0 .

10. Total Code-Allowed Heat Loss Factor
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D. System Design Method - Actual ‘U’ Values Of Your Heme's Components

D.1. Above-Foundation Components - If applicable, check the appropriate typical component constructions listed below, and use
the pre-calculated U values. If your wall construction is not listed, you may obtain a pre-calculated U value from the default U-Value
tables in the UDC Appendix. {Note thal the default Table 2 Wood Frame U-values assume no insulating sheathing which penalizes

you if your wall does have insujating sheathing,

then you may ne

ed 1o use the Manual Calculation section below.) If you are using

exterior metal framing, then you must use the Metal-Frame Wall U-Values of the UDC Appendix. Il your component construction is
not listed here or in the default tables, you need 1o use the Manual Calculation section below to manually enter R-values for the
different layers of building materials from the Typical Thermal Properties of Building Materials Table of the UDC Appendix,
ASHRAE Fundamentais Manual or manufacturer’s specifications. Total them across and then obtain the U-value by taking the

reciprocal (1/R) of the total R-value,

Above-Foundation Walls [0 2X4, 167 0.C., R-13 bati, R-1 board: U -.079 [12X4. 16” O.C.. R-13 batt, R-5 board: U - .061
) C 2X6, 16" 0.C., R-19 batt, R-1 board: U - .059 0 2X6, 16" O.C., R-19 batt, R-5 board: U -.049
O Other - describe: u- from Default Table
Raoof or Ceiling 0 5X4 truss, 24" O.C.. with R-38 insulation: U -.030 0 2%4 truss, 24" O.C., with R-52 insulation: U -.025
0 2X 12 cathedral ceiling, 16 O.C,, with R-38 insulation 1] - 027
O Other - describe: U - from Diefauit Table
Floor Over Exterior or Unconditioned Space O 2X10 joists, 16" O.C., R-19 batt: U - .047
[l Other - describe. U- from Default Table
Manual U-Value Calculation (if assembly not listed above)
Cavity Or Ext, Ext. § Insulation Shea- Framing | Insulation | Inter- Int. Total U-Value
Component Solid If Air Finish Over thing Or Solid Within ior Air R-
Name Applicable | Film* Framing Cavity Finish | Film™* Value
Cavity |+ 4 0y oy
sotbd 1 — v b e
Cavity | (¢ 1 e
sert Vv +_ [ — — tr -t e
* Air Film R-Values
Location . Heat Flow Direction
Upwards Horizontal Downwards
Exterior 17 A7 A7
Interior .61 .68 .92

D.2. Foundation And Slab-On-Grade Components - Check appropriate boxes for planned type of construction 1o determine pre-

calculated overall *U-value’ including air films, wall, insulation,
lineal foot of slab perimeter.

soil and cavity/solid differences. Slab on grade F-values are per

. Component Type U-Value
Foundation Wall Basement Crawl Space
T3 Masonry or concrete wall without insulation 0.360 0.477
O Masonry or concrete wail with R-5 insulation board for full height Q015 0.136
T3 Masonry or cancrete wall with R-10 insnlation board or R-11 insulation batt and 2X4's for full height £.072 0.081
O Permanent wood foundation with R-19 bait for full height 0.054 0.059
1 Basement or crawl space floor without insulation 0.025 0.025
] Basement floor with R-§ insulation 0.022 0.022
Siab-On-Grade (or within 12 * of grade) F-Value
O Slab-on-grade without insulation 1.04
3 Slab-on-grade with R-5 insutation for 28" total horizontal and vertical application 0.74
T3 Slab-on-grade with R-10 insutation boazd for 48" total application 0.68

D.3. Windows And Doors - Use manufacturer’s specifications for window and glazed door values, if they were determined per
NFRC Std 100, to enter into Table E. Otherwise see default tables of UDC s. Comm 22.05 for U-values.

SBD-5518 (R. 12/98) Corr
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E. System Design Method - Calculated Envelope Heat Loss Factor Of Your Home

Enter values into table from elsewhere on this worksheet and multiply across to find the actual heat loss factor of each component. If
using pre-calculated component U-values, do not calculate separate cavity and solid figures or apply wood frame factors, Total

component heat loss factors in right column to find total envelope heat loss factors.

Cavity Or Area X X =
Component Solid If From Wood Frame Actual ‘U’ Vaiue From Heat Loss Factor
Applicable Sect. A Factor*+ Sect. D (UA)
Above-Foundation Windows | ~e-m=wem—e {A.l.a) e
Foundation Windows | ~mwemsmaem (ALb) | evmemee -
Doors R —— (A2C) ] memmmmees
QOpaque Basement Wall ] -----vemes (AS) | ess-mmenen
Opaque Above-Foundation Wall Cavity
Solid (A.B.)
Flioor Over Unconditioned Spaces Cavity
‘ Soid (A.9)
Roof or Ceiling Cavity
Solid (A.10.)
Floor Over Exterior Cavity
Solid (A1)
Crawl Space Wall ] ceseemeen (A12) | cemmemeemn
Slab On Grade e rmassam {A.13)Lin. ft. [ -e-eern--s F-Value
Total Calculated Envelope Heat Loss Factor- Not to exceed Total Code Allowed Heat Loss
Factor of line 10 of Section C. (Enter here: )by more than 1%
*+ Adjustment Factors For Wood-Framed Components - Do not apply if your are using a pre-caleulated or default U-Value.
Spacing Of Framing Stud Walls Joists/Rafters
Members Cavity Selid Cavity Solid
12" 70 30 .86 14
15" 75 25 90 10
24" .78 22 .91 .07

204

F. Heat Loss Factor Due to Air Infiltration (for heating equipment sizing)

Enter appropriate values. A maximum infiltration air change rate of 0.5 per hour is allowed in addition to ventilation losses.

b . Fan X X =
Floor Area Height Capacity Constant Air Changes Heat Loss
Level (sq ft) (M) (cfm) Per Hour Factor(UA)
Basement R 018
levet1 | | & mememeeee 018
S e 018
Leveld | | | emswseeees 018
Ventilation Ik R e ——
Total Infiltration & Ventilation Heat Loss Factor

G. Heating Equipment Sizing

Enter appropriate value to determine the maximum and minimum allowable heating equipment capacity in BTUs/HR. A more

detailed calculation may be submitted to the local code official. [4]

Prescriptive

Package X ) -

Method: U overall from selected Prescriptive Total Envelope Area
Package of Section B (A.14)

OR System Design Method: Calculated Heat Loss Factor from Sect. E.

Infiltration & Ventilation Heat Loss Factor (from Sect. F.) +
Total Heat Loss Factor (UA) . =
Temperature Difference from County Zone Table on page 1

Minimum Heating Equipment Qutput

n|x

Allowable Heating Equipment Size Margin Multiplier

=x 1.15

Maximum Allowable Heating Equipment Output [5]

Planned Furnace Output Or Boiler IBR Rating

Make & Model if High Efficiency Credit has been taken:
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Prescriptive Package Tables (Corrected)
{$ee notes on page 2 of Energy Worksheet: I = insulating sheathing, RT = raised heel roof truss}

Table B-1 Prescriptive packages, Non-electric Heat, Structural Sheathing only
Package | Glazing Facter § R wail R ceiling R hasement U door U overall HVAC Equipnwnt Efficiency
1 0.0370 Rzl R42 R7 0.35 0.072 Normal
2 0.0264 R21 RS1, RT RS 0,35 0.073 Naormal
3 0.0333 R15 R42 RO 0.35 0071 Normal
4 0.0440 R19 K33 R10 0.35 0073 Normal
E 0.0330 R13 R42 R11 0.35 0.073° Normal
6 0.0480 R19 R33 Ril 0.35 0073 Normal
7 0.060¢8 R21 R47 Rl 0.35 0.073 Normal
8 0.0407 R13 R44 R13 0.35 0.073 Nornmal
9 0.0600 RI9 R42 R13 Q.35 0.073 Norinal
10 0.0680 R2I R34 RT Ri3 0.35 0.073 Normal
11 0.0296 R13 R49 RS 035 0.086 High
12 0.0440 RI9 R30 RS 0.35 0.086 High
13 0.0520 B2l R13 R5 0.35 0.086 High
14 0.0720 R13 R47 RI10 0,35 0.086 Hipgh
15 0.0784 RI9 R28 RO 0.47 0.086 High
16 0.0640 RI3 R33 R 0.47 0.086 High
17 0.0896 RI19 R49 REY 0.35 0.086 . High
1R 0.0896 R21 R34 REI Q.35 0.086 ) High
19 0.0920 Ri9 R34 RE1 0.47 0.086 High
20 0.0840 RI2 R49 RI3 0.35 0.086 High
21 0.0840 R19 R30 RIEZ 0.47 0.086 High
22 0.0896 R21 R31 Ri3 0.47 0.080 High
Fackage | Glazing Factor | R wall R ceiling R crawl U door U overall NVAC Equipment Efficiency
23 0.0520 RI9 R34 R19 0.47 0070 Normal
24 00672 R13 R36 RI9 0.47 0.083 High
25 00720 RI3 R33 RI19 0.47 0.083 High
Package | Glazing Factor [ R wall R celling K slah U door U overall HVAC Eqguipment Efficiency ’
26 0.0560 R21 Ria RS 047 0.103 Normal
27 0.0728 R13 R36 RS .47 0121 High
28 0.0760 R13 R34 RS G47 0.121 High
Package | Glazing Factor | R wall R ceiling R heated-siab U daor U overall HVAC Equipmeni Efficiency
2 0.0560 R21 R47 RS 0.47 0.101 Normal
30 0.0728 RI13 . R42 R5 047 0.120 High
3t 0.0760 RI13 R38 . RS 047 0120 High
Package | Glazing Factor | R wall R ceiling R floor U door U overnll HYAC Equipment Eificiency
32 0.0480 RI9 R47 R19 0.35 0.065 Norma)
33 0.0728 R19 R36 RI9 0.47 0.077 High
34 0.056G R13 R34 R19 0.47 0.077 High
Table B-2 Prescriptive packages, Non-electric Heat, Insulating Sheathing
Package | Glazing Factor [ R wall R ceiling R basement U door U overall HVAC Equipment Efficicncy
35 0.0370 R20, 1 R42 R7 0.35 0.073 Normal
26 0.0363 R28, | R38,RT RS 0.35 0.073 Normal
37 0.0552 R1B.1 R44 R10 0.35 0.073 Normal
38 0.0500 R20, 1 R47 RID 0.35 0.073 Normal
39 0.0560 R23, 1 R34 Ri0 0.35 0.073 MNormal
40 0.0560 RI18, [ R47 R11 0.35 0.073 Normal
41 - 00616 R23, 1 R42 R11 .35 0.073 Normal
2 0.0546 Ri8, 1 R44 RII .35 0.073 Normal
43 0.0672 R23.1 R40 - RI13 0.35 a.073 MNonmnal
44 0.0720 R2S5,1 R36 R13 .35 0.073 Normal
45 0.0504 R18. I RAG RS 0.35 0.086 High
46 0.0560 Ri9, | R47 RS 0,35 0.086 High
47 0.0560 R23,1 R38 RS - 047 - 0.084 High
48 0.0600 R25, 1 R38 R5 0.47 0.0R6 High
49 0.0680 R24, 1 R42 RS 0.35 0.086 High
50 0.0680 R28,1 R47 RS 0.47 0.086 High
51 0.0672 R26,1 R47 RS 0.35 0.086 High
52 00672 R28,1 R38 R5 0.35 0.086 High
53 0.0720 R20, 1 R42 R7 0.47 0.086 High
54 0.0855 R18,1 R36 RiIt 0.35 0.086 High
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55 0.0896 R23,1 R33 Rt 0.47 0.086 High
56 0.0861 R18,1 R36 RS 0.47 0.086 High
57 01000 R23, I R33 RI3 . 0.47 0.086 High
Package ] Giazing Factor | R wall R ceiling R crawl U door U overall HVAC Equipment Efficiency.
58 0.0546 R1I8, 1 R38 R19 047 0.070 Normal
59 0.0784 R15,1 R30 RI19 0.47 0.083 High
60 0.08B0 R15.1 R38 Ri9 0.47 0.083 High
Package | Glazing Factor| R wall R celling R slah U door U overall HVAC Equipment Efficiency
61 0.0640 R23.1 R36 RS 0.47 0.103 Normal
62 0.0896 R15, 1 R36 RS 0.47 0.121 High
63 0.0960 RIS, 1 R38 RS 0.47 0.121 High
Package | Glazing Factor | R wall R ceiling R heated-slab | U door U overall HVAC Equipmem Efficiency
64 0.0640 R23.1 R34 RS 0.47 0.101 Normal
65 0.0840 R15,1 R31 RS 0.47 . G.121 High
66 0.0920 RI5.§ R33 RS 0.47 0.121 High
Package | Glazing Factor | R walil R ceiling R floor U door U overali HVAC Equipment Elficiency
67 0.0480 R20,1 R44 R19 0.35 0.065 Normat
68 0.0728 R20,1 R36 R19 0.47 0.077 High
69 0.0560 R14, 1 R38 RIO 047 0.078 High
Table B-3 Prescriptive packages, Electric Heat, Structural Sheathing Only
Package | Glazing Factor | R wall R ceiling R basement U door U overall HVAC Equipment Efficiency
E70 0.0396 R2I R37,RT R19 0.35 0.059 Normal
E71 0.0429 R21 R42, RT RIO 0,15 0.059 Normal
E72 1.6520 R21 R49 R13 0.35 0.068 High
E73 0.0640 RI1Y R42, RT RI% 0.33 0.008 High
E 74 0.0693 Rt R49, RT Rl9 0.47 0.068 High
Package | Glazing Factor | R wall R ceiling R crawl U door U overall HVAC Equipment Efficiency
E 75 0.0429 R2i RS54, RT R30 0.35 0.054 Nornal
E 76 0.0480 R2) R45, RT R1% 0.35 0.062 High
E 77 0.0627 R2§ RS54, RT R30 0.47 0.062 High
Package | Glazing Factor | R wall R ceiling R slab U door U overall HWVAC Equipment Efficiency
E78 0.03%6 R26 R51, RT R10 0.35 0.083 MNaormal
E79 0.0480 R21 R49 R7 0.35 0.095 High
E B0 0.0528 R21 R49, RT RS 0.35 0.095 High
Package | Glazing Factor | R wall R ceiling - R floor U door U overall HVAC Equipment Efficiency
E 81 0.0363 R21 RS54, RT R30 0.35 0.052 Normal
E 82 0.0520 R21 R49 R3O 0.35 0.060 High
E 83 0.0528 R2I R44, RT "R 0.47 0.060 High
Table B-4 Prescriptive packages, Electric Heat, Insulating Sheathin
Package | Glazing Factor | R wall R ceiling R basement . U door U overall HVAC Equipment Efficiency
E B4 0.0480 R25,1 R48, RT RI16 0.35 0.059 Normal
E 85 0.0495 R25,1 R48, RT Ri6 0.35 0.059 Normal
E B6 0.0462 R28, 1 R40 RI6 0.35 0.059 Normal
E 87 0.0429 R25.1 R36 RI18 0.35 0.059 Normal
E 88 0.0528 R23,1 R58, RT RIS 0.35 0.059 Normai
E 89 0.0462 R25,1 R42 RI18 0.35 0.059 Normal
E 90 0.0560 R25,1 R46, RT R1Q 0.35 0.068 High
E 9l 0.0640 R23,1 R48, RT R13 0.35 0.068 High
E 92 0.0600 R25,1 R42 R13 0.35 0.068 High
E 93 0.0600 R23.1 R37 . R18 0.47 0.068 High
E 94 00759 R25.1 R46, RT R18 0.47 0.068 High
Package | Glazing Factor { R wall R ceiling R crawl U door U overall HVAC Equipment Efficiency
E 95 0.0429 R25,1 R4B, RT R23 0.35 0.054 Normal
E 96 0.0520 R23,1 R38 R23 0.35 0.062 High
E 57 0.0561 R25,1 R44 R23 0,47 0.062 High
Package | Glazing Factor | R wall R ceiling R slab U dooyr U overall HVAC Equipment Efficiency
E 98 0.0396 R25,1 R48,RT RO 0.35 0.083 Nermal
E 99 0.0560 R23.1 R44 R7 0.35 0.095 High
E 100 0.05%4 R25,1 R46, RT RS 0.47 0.095 High
Package | Glazing Factor | R wall R ceiling R floor U door U overali HVAC Equipment Efficiency
E 101 0.0429 R25, 1 R46, RT R30 0.3% 0.052 Normal
E 102 0.0560 R23,1 R44 R30 0.35 0.060 High
E 103 0.0627 K251 R44, RT R3O 0.47 0.060 High
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Default Assembly R and U Value Tables

{(All U-values include framing factors, finish materials and air films.)

Table 1. Ceiling U-Valuest®)

Comm 20-25 APPENDIX

Insulation Standard Raised Insulation Standard Raised
R—Value Truss Truss®™ R-Value Truss Truss®
U-Value | U-Value U-Value - U-Value

R-0 0.568 0.568 R-33 0.033 0.029.
R-7 0.119 0.119 R-34 0.032 0,028
R-8 0.108 0.108 R-35 0.032 0.028
R-9 0.098 0.098 R-36 0.031 0.027
R-10 0.089 0.089 R-37 0.031 0.026
R-11 0.082 0.082 R-38 0.030 0.025
R-12 0.076 0.076 R-39 0.030 0.025
R-13 0.070 0.070 R-40 0.029 0.024

" R-14 0.066 0.066 R—41 0.029 0.024
R-15 0.062 0.061 R-42 0.028 0.023

- R-16 0.059 0.058 R-43 0.028 0.023
R-17 0.056 0.055 R—44 0.027 0.022
R-18 0.053 0.052 R—45 0.027 0.022
R-19 0.051 0.049 R—46 0.027 0.021
R-20 0.048 0.047 R—47 0.026 0.021
R-21 0.047 0.045 R—48 0.026 0.020
R-22 0.045 0.043 R—49 0.026 0.020
R-23 0.043 0.041 R~-50 0.026 0.020
R-24 0.042 0.040 R-51 0.025 0.019
R-25 0.040 0.038 R-52 0.025 0.019
R-26 0.039 0.037 R~53 0.025 0,019
R-27 0.038 0.035 R-54 0.025 0,018
R-28 0.037 0.034 R-55 0.024 0.018
R-29 0.036 0.033 R-56 0.024 0.018
R-30 0.035 0.032 R-57 0.024 0.018
R-31 0.034 0.031 R-58 0.024 0.017
R-32 0.034 0.030 R-59 0.024 0.017

(a) R-—-values represent the sum of the ceiling cavity insulation plus the R—value of insulating sheathing (if used). For
example, R—19 cavity insulation plus R-2 sheathing is reported as R—21 ceiling insulation, For ventilaled ceilings,
insulating sheathing must be placed between the conditioned space and the ventilated portion of the roof (typically
applied to the trusses or rafters immediately behind the drywall or other ceiling finish material).
(h) To receive credit for a raised truss, the insulation must achicve its full insulation thickness over the exterior walls.
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Table 2. Wood-Frame Wall U-Values{@.b)

Insulation R-Vajue® 16-in. O.C. Wall U-Value 24-in. 0.C. Wall U-Value
R-0 0.238 0.241
R-7 0.105 0.104 .
R-8 0.099 0.097
R-9 0.094 0.092

R-10 0.090 0.088
R-11 0.089 0.087
R-12 0.085 0.083
R-13 0.082 0.080
R-14 0.079 0.077
R-15 0.077 0.074
R-16 0.066 0.064
R-17 0.064 0.062
R-18 0.062 0.060
R-19 0.060 0.059
R-20 0.059 0.057
R~21 0.057 0.056
R-22 . 0.056 0.054
R-23 0.055 0.053
R-24 0.054 0.052
R-25 0.053 0.051
R-26 0.052 0.050
R-27 0.051 0.049
R—-28 0.050 0.048

(a) U—values are for uncompressed insulation.
(b) U—values in this Table were developed for wood—frame walls, but the 16-in, O.C. Wall U-Value column can also
be used for above—grade concrete, masonry, and log walls. Mass wall R—value to U-value conversion tables are

planned for future versions of the MECcheck Manual.
(c) Wall R--values are the sum of the cavity insulation plus insulating sheathing (if used).
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Table 3. 16~in. O.C. Metal-Frame Wall U-Values and Equivalent Prescriptive Package Wall
R—-Values (Use the U-values below for the System Design Method of the Energy Worksheet. Use the
equivalent R—value below to choose an Energy Worksheet Prescriptive Package with a wall R—value that
is less than or equal to it. If you have an equivalent R-value without an ”I” listed after it, then you must
use a Package wall R—value without an "I” designation.)

Cavity Insulating Sheathing R—Value
R—Value
R-0 R-1 R-2 R-3 R-4 R-5 R-6 R-7 R-8 R-9 R~-10
R-0 U-0.270 | U-0.258 § U-0.205 | U=0.170 | UZ0.746 | U=0.127 | U-0.113 | U=0.101 | U-0.092 | U-0.084 | U-0.078
R-11 U-0.120 | U=0.118 | U-D.106 | U-0.096 | U-0.087 | U-0.080 | U-0.074 | U-0.069 | U-0.065 | U-D.061 | U-0.057
R1S RISI R161 R18I R20I
R-13 U-0.114"7 U=0.111 | U=0.100 | U-0.091 | U-0.084 | U=0.077 | U-0.072 | U=0.067 | U-0.063 [ U-0.059 | U-0.056
RI5 R15 | RISI R17I R19T R221
R-13 U-6,i09 | U=0.107 | U=0.096 | U—-0.088 | U-0.081 | U=0.075 | U=0.070 | U-0.065 | U-0.061 [ U-0.058 ] U-0.054
_ R15 R15 R16I R18I R191 R22]
R-19 U—0.101 | U=0.099 | U-0.090 | G-0.083 | U-0.077 | U-0.071 | U-0.066 | U-0.062 § U-0.059 | U-0.055 | U-0.052
R15 R15 R151 R171 R19T R201 R221
R-21 U-0.098 | U-0.086 | U-C.088 | U-0.081 | U-0.075 | U-0.070 | U-0.065 | U-0.061 | U-0.058 U-0.054 | U-0.052
R13 R15 R15 RE6l R8I R191 R201 R221
R-25 U-0.054 | U-0.083 | U=0.085 | U-0.078 } U-0.073 | U~0.068 | U-0.063 | U-0.060 | U-0.056'| U-0.053 | U-0.051
R13 RIS R15I RI7I R191 R20T R201 R231
Table 4. 24—in. O.C. Metal-Frame Wall U-Values and Equivalent Prescriptive Package Wall
R—-Values (Use the U-values below for the System Design Method of the Energy Worksheet. Use the
equivalent R-value below to choose an Energy Worksheet Prescriptive Package with a wall R—value that
is less than or equal to it. If you have an equivalent R-value without an "I" listed after it, then you must
use a Package wall R—value without an "I” designation.)
Cavity Insulating Sheathing R-Value
R—Value
R-0 R-1 | R-2 R-3 R—4 R-5 R-6 R-7 R-8 R-9 | R-10
R-0 U-0.270 | U-0.258 | U=0.205 | U-0.170 | U-0.146 | U-0.127 | U=0.113 { U-0.101 | U-0.092 | U-0.084 | U-0.078
R13
R-11 U-0.106 | U=0.104 | U=0.095 | U-0.086 | U-0.080 | U-0.074 | U-0.069 | U-0.0064 | U-(L060 ; U-0.057 | U-0.054
R13 R15 R151 R171 R18I R20I R201
R-13 U-0.100 | U=0.098 | UG~0.090 | U-0,082 [ U-0.076 | U-0.07L | U~0.066 | U-0.062 | U-0.058 | U-0.055 [ U-0.052
R13 Ri5 R13 R151 R17I R191 R201 R221
R-15 U-0.094 | U-0.003 | U~0.085 | U-0.078 | U~0.073 | U-0.068 | U-0.063 | U-0.060 | U~0.056 | U-0.053 | U-0.051
R13 R15 R15I R171 R191 R201 R20I R231
R-19 U-0.088 | U-0.086 } U-0.080 1 U-0.074 | U-0.060 | U-0.064 | U-0.060 | U-0.057 | U-0.054 | U-0.051 | U-0.049
R13 R15 R1sI Ri71 R191 R20T R20i R231 R241
R-21 U=0.085 | U-0.084 [ U-0.077 | U-0.072 | U-0.067 | U~0.063 | U-0.039 | U-0.050 | U-0.053 | U-0.050 | U-0.048
R15 R15 RI15I RI17T R19T1 R201 R201 R231 R24I
R-25 U-0.081 | U-0.080 | G-0.074 | U-0.068 | U-0.064 | U-0.060 | U-0.057 | U-0.054 | U-0.051 | U-0.049 | U-0.046
R13 R13 R15 R15 R171 | R19I R201 R20} R231 R231 R241
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Table 5. Fioor U-Values

Insulation R~Value Floor U-Value

R-0 0.249

R-7 0.096
R-11 0.072
R-13 0.064
R-15 0.057
R-19 0.047
R-21 0.044
R-26 0.037
R-30 0.033

Table 6. Basement U-Values®

Insulation Basement Wall Insulation Basement Wall

R-Value U~Value R—-Value .U-Value
R~-0 0.360 R-10 0.072
R-1 0.244 R-11 0.067
R-2 0.188 R-12 0.062
R-3 0.155 R-13 0.059
R—4 0.132 R-14 0.055
R-5 0.115 R-15 0.052
~ R-6 0.102 R-16 0.050
R-7 0.092 R—-17 0.047
R-8 0.084 R-18 0.045
R-9 0.077 R-19 0.043
R-20 0.041

(a) Insutation R—values represent the sum of exterior and/or interior insulation. Basement walls must be insulated from

the top of the basement wall to 10 £t below ground level or to the floor of the basement, whichever is less.
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Table 7. Slab F-Values

Comm 20-25 APPENDIX

Perimeter Insulation Slab F-Value
R~Value
24—in, Insulation Depth 48—in. Insulation Depth

R-0 1.04 1.04
R-1 0.91 0.89
R-2 0.86 0.83
R-3 0.83 0.79

" R4 0.82 0.76
R-5 0.80 0.74
R-6 0.79 0.73
R~7 0.79 0.71
R~8 0.78 0.70
R-9 0.77 0.69
R-10 0.77 0.68
R-11 0.68
R-12 0.67
R-13 0.66
R-14 - 0.66
R-15 0.65
R-16 0.65
R-17 0.65
R-18 0.64
R-19 0.64
R-20 0.64
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Table 8. Crawl Space Wall U-Values

Insulation R-Value

Crawl Space Wall U-Value

R-0 0.477
R-1 0.313
R-2 0.235
R-3 0.189
R-4 0.158
R-5 0.136
R-6 0.120
R-7 0.107
R-8 0.096
R-9 0.088
R-10 0.081
R~11 0.075
R~-12 0.069
R-13 0.065
R-14 0.061
R-15 0.057
R-16 0.054
R-17 0.051
R-18 0.049
R-19 0.047
R-20 0.045
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Table 9. U~Values for Windows, Glazed Doors, and Skylights®

Frame/Glazing Features | Single Pane | Double Pane
Metal Without Thermal Break
Operable 1.27 0.87
Fixed 1.13 0.69
Garden Window 2.60 1.81
Curtain Wall 1.22 0.79
Door 1.26 0.80
Skylight 1.98 1.31
Site—Assembled Skylight 1.36 0.82
Metal With Thermal Break
Operable 1.08 0.65
Fixed 1.07 0.63
Curtain Wall 1.11 0.68
Door 1.10 0.66
Skylight . 1.89 1.11
Site—Assembled Skylight 1.25 0.70
Reinforced Viny! or Metal-Clad Wood
Operable 0.90 0.57
Fixed 0.98 0.56
Door. 0.99 0.57
Skylight 1.75 1.05
Wood/Vinyl/Fiberglass B
Operable 0.89 0.55
Fixed 0.98 0.56
Garden Window 2.31 1.61
Door 0.98 0.56
Skylight 1.47 0.84
Glass Block Assemblies 0.60

(a) The U—vaiues in these tables can be used T the absence of fest U—values. The praduct cannot receive credit
for a feature that cannot be clearly detecied, Where a composite of materials from two different product types is
used, the product must be assigned the higher U-value.

Table 10. U—Vélue Table for Non—-Glazed Doors‘®

Steel Doors

Without Foam Core 0.60

With Foam Core 0.35

Wood Doors Without Storm With Storm
Panel With 7/16—in. Panels 0.54 0.36
Hollow Core Flush 0.46 0.32
Panel With 1-1/8—in. Panels 0.39 0.28
Solid Core Flush 0.40 0.26

{a) The U—values in these tables can be Ised in the absence of iest U-values. 1he product cannot receive credit for a fea-
ture that cannot be clearly detected. Where a composite of materials from two different product types is used, the product

must be assigned the higher U~value.
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Typical Thermal Properties of Building MateriaAls——Design Values?®

Resistance (R}
Description Density, Per Inch For Thickness
b/t Thickness Listed
°F.fi2.h
SHEATHING
Gypsum or plaster board .. ......... e e e 1727 30 - 045
Gypsumorplasterboard .. ... i e e 5/8™, 50 - 0.56
Plywood (Douglas Fir) ..o oot i s e s e e e 1727, 34 —_— 0.62
Plywood (Douglas Fir) ..o e 5787, 34 - 077
Plywood or wood panels ... ... e 3/47. 34 - .93
Vegetable fiber board
Sheathing, regular density . .. .. e e L2, 18 - [ 132
Hardboard
Medium density .. .. ... e 30 1.37 -
Particleboard
Medium density ... . o o o o N 50 1.06 -
FINISH FLOORING MATERIALS
Carpet and rubber pad —— — 123
INSULATING MATERIALS
Blanket and Bait
Minerat fiber, fibrous form processed from rock, slag; or glass -
APPIOX. 3= M. L L e 0.4-2.0 e 11
APPIOK. 3.5 1M o s o D420 - i3
APPIOK. 3.5 M L o e e e 1.2-1.6 -— i3
APPIOK. 5.5-0.5 01 L L. e 0.4-2.0 - i9
APPIOR. 3.5 Il L e e e s 0.6-1.0 - 21
APPIOX. B=7 S il L i e e e e 04-2.0 - 22
approx. B 251000, L. L e e e 04-2.0 — 30
approx. 10=1300. ... e 04-2.0 - 38
Board and Slabs
Gilass fiber, organic bonded 4.0-9.0 4,00 —_—
Expanded polystyrene, extruded (smooth skin surface) 1.8-35 5.00 =
Expanded polystyrene, molded beads ) 1.0 3.85 -
1.25 4.00 —
1.5 4,17 —
1.75 417 —
2.0 4.35 -
Cellular polyurethane/polyisocyanurate 1.5 6.25-5.56 —
Cellular polyisocyanurate (CFC—11 exp.) (gas—impermeable facers) 24 7.04 —
Mineral fiberboard, wet felted
Acoustical HlE . .. e e 18.0 286 ——
Loose Fill
Cellulosic insulation (milled paper or wood pulp) 23-32 370-3.13 —
Perlite, expanded 2.0-4.1 3.7-33 -
4.1-7.4 33-28 ——
7.4-1L0 2.8-2.4 -
Mineral fiber (rock, slag, or glass)
approx. 3.75-51in. .. ... ... e e 0.6-2.0 - 11.0
APPIOR. B.5—B. 7S ML Lo e e e e s 0.6-2.0 — 19.0
approx. T.5—L0 . Lo e e e s 0.6-2.0 - 220
apProX. J0. 25— 3, I M. L e e e e e 0.6-2.0 — 300
Mineral fiber (rock, slag, or glass)
approx. 3.5 in. (closed sidewall application) .............. ... .. . i e 2.0-3.5 — 12.0-14.0
Yermiculite, exfohated T.0-8.2 2,13 -
4.0-6.0 227 —
Spray Applied
Polyurethane foam 1.5-2.5 6.25-5.56 —
Ureaformatdehyde foam 0.7-1.6 4.55-3.57 -
Cellulosic fiber 35-6.0 345-2.94 —
Glass fiber - 35-45 3.85-3.70 —
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ROOFING
*sphalt shingles 70 — .44
" 'LASTERING MATERTALS
Cement plaster, sand aggregate 1t6 0.20 —
0.751n. - —_ 0.15
MASONRY MATERIALS
Masonry Unifs
Brick, fired clay I50 0.12-0.10 ——
Concrete blocks
Normal weight aggregate {sand and gravel}
§in., 33-361b, 126-136 1b/ft? concrete, 20r3COTES .ot ii i iiaii e — - 1.11-0.97
Same with perfite filledd COTBS . . ...t — — 20
Same with vermiculite filled cores ... ... oo i e — — 1.92-1.37
12 in., 50 Ib, 125 /{3 concrete, 2 cores —_ — 1.23
Concretes
Sand and gravel or stone aggregale concretes 150 0.10 -
SIDING MATERIALS (on flat surface)
Siding
Asphalt rell siding — - 0.15
Hardboard siding, 7/16™ — — 0.67
Wood, drop, 1 by 8 in. —_— — 0.7%
Alyminum, steel, or vinyl, over sheathing
Hollow-backed — — 0.61
Insulating—board backed nominal 3/8” — — 1.82
Insulating—board backed nominal 3/8”, foil backed - -= 2.96
WOOD
Maples, oak and similar materials 45 091
Fir, pine and simitar materials 32 1.25
3447 32 0.94
1-1/2” 32 19
3-1/27 32 44
5-1/27 32 6.9
7-1/4" 32 9.1
9-1/4” k0 11.6
11-1/4" 32 14.1

aValucs are for a mean temperature of 75°F. Representative values for dry materials are intended as design {not specification) values for materials in
normal use. Thermal values of insulating materfals may differ from design values depending on their in—situ properties (¢.g., density and moisture con-
tent, orientation, etc.) and variability experienced during manufacture. Far properties of a particular product, use the value supplied by the manufacturer

or by unbiased tests in accordance with s. Comm 22.31.
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s. Comm 22.26
Slab-On-Grade Insulation Details

JERRY ;PO
] 01:; o'..-:‘-.:‘-
I T e
iy e, 0- .‘ eay
) il Jonse \,b—_/—lr”
5 TR kN o

Min. 10"
earth cover

e
(] Eﬂ
i

Insulation shall extend vertically and horizontally for a total
of 48". In all cases the insulation shall insulate to the top
edge of the floor perimeter. The last diagram is not an
acceptable method.
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Model Ordinance For Adoption Of Wisconsin Uniform Dwelling Code

Tt is intended that this model will assist local jurisdictions, working with corporation counsel, through
regular procedures, in adopting a local ordinance. The Wisconsin Divisiop-qf Safety and Buildings also
offers a more comprehensive model building code. Upon adoption of a npw builgsis cxde, send a :
certified copy to: Safety & Buildings Division, P.O. Box 7969, Madison, [Wiscozisin33107, Telephone
(608)267-7586. An electronic version of this model ordinance is also availablel ﬁ .

Town, Village, City, County of

ORDINANGE

Pk kel P pterd  p— el b—) r—h
Vol - R e R W S L PO

1.1 AUTHORITY. These regulations are adopted under the authority granted by s. 101,65,
Wisconsin Statutes

[IF COUNTY ORDINANCE] This ordinance shall apply in any municipality of over 2500 population
without a Uniform Dwelling Code enforcement program and the following other municipalities
requesting county enforcement: .

1.2 PURPOSE. The purpose of this ordinance is to promote the general health, safety and welfare
and to maintain required local uniformity with the administrative and technical requirements of the
Wisconsin Uniform Dwelling Code.

1.3 SCOPE. The scope of this ordinance includes the construction and inspection of one- and
two-family dwellings built since June 1, 1980. [Note that additional language is necessary to expand
the scope to cover garages and other residential outbuildings or to alterations and additions to
dwellings built prior to June 1, 1980.] -

1.4 WISCONSIN UNIFORM DWELLING CODE ADOPTED. The Wisconsin Uniform
Dwelling Code, Chs. Comm 20-25 of the Wisconsin Administrative Code, and all amendments thereto, is
adopted and incorporated by reference and shall apply to all buildings within the scope of this ordinance.

1.5 BUILDING INSPECTOR. There is hereby.created the position of Building Inspector, who
shall administer and enforce this ordinance and shall be certified by the Division of Safety & Buiidings,
as specified by Wisconsin Statutes, Section 101.66(2), in the category of Uniform Dwelling Code

.Construction Inspector. Additionally, this or other assistant inspectors shall possess the certification

categories of UDC HVAC, UDC Electrical, and UDC Plumbing: (NOTE: Contact the Division of Safety
& Buildings at (608)261-8500 for certification information.)

1.6 BUILDING PERMIT REQUIRED. No person shall alter, in excess of [INSERT AMOUNT]
3 value in any twelve month period, build, add onto or alter any building within the scope of this
ordinance without first obtaining a building permit for such work from the building inspector. Any
structural changes or major changes to mechanical systems that involve extensions shall require permits.
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Restoration or repair of an installation to its previous code- compliant condition as determined by the
building inspector is exempted from permit requirements. Residing, re-roofing, finishing of interior
surfaces and installation of cabinetry shall be [CHOOSE OPTION] included/exempted from permit

requiremens.

(NOTE: Fill in the threshold amount above which permits are required. Ao flecide’wlidther new
interior and exterior surfaces or cabinetry shall be included or exempted) | | /"~

17  BUILDING PERMIT FEE. The building permit fees shall be

1.8 PENALTIES. The enforcement of this section and all otiyer Jayq. and pordinanges relating to
building shall be by means of the withholding of building fetthit ; ithppsifign df lorfeipdres and injunctive
action. Forfeitures shall be not less than [INSERT AMMQUNT] piofmprejthan [INSERT AMOUNT] for
each day of noncompliance. - e

1.9 , upon passage and

(Mayor, President, Chairperson)

Attest:

Published:

kaspeto\n;\udc\munienflordinanc\ude_ord.doc
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INDEX
See also first page of each chapter for listing of section headings,
p .
Comm Section #(s) CONTROLS
. Fuelstorage ........oooi i 23.16
A Heating and ventilating equipment .. 22.13, 22.14 23.02
Humidifier ....... .0 oot 22.16
ACCESS Tocrawl spaces ................... 21.07 © Safety ... S 2305
ACCESSORY BUILDING .................. 20.05 Temperatire .. ... covvvinnn s 22.15
Definition .. ... .. i e e 20.07 ZOMC vttt i e e e 2215
ADMINISTRATION (Chapter Comm 20} COVE_,RING
ADOPTION OF STANDARDS ... ... ... 2024 Pl B e R B
AIR DISTRIBUTION SYSTEMS . ............ 23.07 D
AIRLEARKAGE ... 22.30 DAMPERS ........vveeeinen. 22.14, 22.16, 23.09
ALTERATIONS ... ... ... o ot 20.04, 22.21 . ; ;
Definition T SO 20.07 DECAY (Protection against) ................. 21.10
DECKS
ALTERNATE MATERIALS ................. 20.18 L 000] 1 T-1F 1 76 4T | RO 21.225
APPEALS ..........ccooiiiiiiiiiiii. 20.21 Definifion ..........covviiinnien 20.07
APPLICA’I‘ION OF COI)E ................. 20.04 DEFIN[’FIONS ....................... 20.07, 22.06
APPROVAL ................... 20.09, 20.14, 20.15 DESIGN
Definition 20.07 Loads ... o e 21.02
""""""""""""""""" ) Temperatures .. .ooveverreeenenen.....2207,22.15
ATTIC
ACCESS o ou et P 21.07 : DOORS ... A 2103, 21.08
Definition . ... e 20.07 DRAINAGE
Ventilation ,................... 21.05, 22.08, 22.11 Draintiles .........covrveniiiia.. 21.17, 20.10
B Garage ... e 21.203
Grade ..o 21.12
BASEMENT, Definition .......... e 20.07 Roof . ... 21.27
BEAMS .o.ovviiieii e 21.22 DUCTWORK .......ooooiiiiiannnnst s 23.08
Bearing (MASONIy) .. ....oooovroiouenenneon. 21.96 Insulation ......... .. .. .. 22.03,22.117, 2219
Bond oL 21.26 DWELLING, Definition .................... 20.07
BED AND BREAKFAST ESTABLISHMENTS . 20.04 E
BEST MANAGEMENT PRACTICES .. 20.07, 21,125 ELECTRICAL STANDARDS (Chapter Comm 24)
gUf[L}SING COMPONENTS ........... 20.12, gg (l) 3 ENERGY CONSERVATION (Chapter Comm 22)
B;]‘E)‘;’QG e o oh 2009 ENFORCEMENT .......... 20,06, Chapter Comm $
Suspcnsion/Revocatio:.l' e ... 2011 ENVELOPE DWELLING ... 21.08, 22.20,22.21, 23.08
BUILDING SYSTEM ................. 20.12, 20.13 EROSION CONTROL ............... 20.07,21.125
Definition ....... .. i 20.07 EQUIPMENT (Heating. Ventilating & Air Conditioning)
. C Efficiencies .. ....... ..o 22,19
Heating .. ... ... .. oot ia, 23.03,23.04
CEILINGHEIGHT ........................ 21.06 Maintenance . .......... .. i 23.065
Selection . ......coviiiiveinrinannanas 22.12,22.13
CHIMNEYS .............. 23.11, All—purpose 23.04
COMMECLOTS .+ + . v vvvvee e 23.15 EVIDENCE OF APPROVAL ................ 20.09
Factory-~bu11t ........................ 21.32, 2313 EXCAVATIONS . o\ 21.13
Masonry ..o e e 23.12 EXEMPTION . 20,05
CLEARANCES S .
Chimneys ............cocoovenes 21.30, 21,32, 23.12 EXHAUST ...t 22,14, 23.02
Equipment .......... . .coooiiii i 23.17 '
Fireplaces ............ ...t 21.29,21.30, 21.32 ERITS overiiie e 2103
PIpIng ot e 23.10 F
Smoke pipes and stove pipes ...l 23.15
Solid fuel-burning appliances ............... 23.045 FEES (See Chapter Comm 2)
FIREPLACES
COMBUSTION AIR .....0oovmieiinncnenes 23.06 Factory—built ............ .. ... .ol 21.32
CONCRETE MAasonry . ... i i 21.29
Floors ..o e e e 21.20, 22.22 Ve i e e 23.045
Footings . ......c.covviiiiiniinn e, 21.15
Foundations ...........cooiiuioa i, 21.18 FIRE SEPARATIONS .........ccovvvnninnne 21.08
Standards ......... ... i 20.24, 21.02 FIRESTOPPING ........ . c.cviiiiniinnnn 21.08
CONDENSATEDRAINS ................ L. 23156 ‘ FLASHING ........ ..oty 21.25,21.26
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FLOORS
Concrete . ... 21,20, 21,203, 22,26
Loads ... ... oo i e s Ll 2102
Precast ...... ... i 21.21
Woodframe .......... ... ... .. .. i, 21.22
Woaod floors in contact with ground ......... .. 21.205
FLUE ........ ... ... ovvut. 23.11,23.12,23.15
Damper . ... ... ... .. . ... 22.14, 23,15
FOOTINGS
Excavations ........... .. viriinnn. 21.14
Size . 21.15
Soilbearing ... ... ... 21.16
FOUNDATIONS . ... ... ... i 21.18
FROST PENETRATION .................... 21.16
FUEL SUPPLY SYSTEMS . ................. 23.16
FURNACE Combustionair .................. 23.00
Controls ... 22,15, 23.05
Types «.ooieiin... e 23.04, 23.045
_ G
GARAGES '
Definition .................... B 20.07
Separations .. ... ... e 21.08
GUARDRAILS ..........cccoouiviini ... 21.04
H
HABITABLE ROOM
Defimition .. ... i, 20,07
HALLWAYS ................ S 21.03
HANDRAILS . ... ..o e 21.04
HEADERS ... .. ... ... . ... 21.25,21.26
HEADROOM (Stairs) ........0vuueun.. 21.04, 21.06

HEATING, VENTILATING & AIR CONDITIONING
* {Chapters Comm 22 & 23)

I
INNOVATIVEDESIGNS .............. I 20.02
Energy conservation .. .. ..., 22,34, 22.36, 22,37, 22.41
INSPECTION . ..........0oviinnnn. 20.10, 20.14
INSULATION ...... 22.03,22.17, 22.19, 23.08, 23.10
Foamplastic ., ........ ... nrns 211
J
JOISTS .o e 2122
JURISDICTION .. ... 20.02, 20.06
L
LANDINGS ... 2104
EANDSCAPING ......... ... ..o, 20.02
LIGHT (Natural) .. .......ooiiiirinnneanns. 21.05
EINTELS ...... ... i 21.25,21.26
LOADS (Structural) . ... 21.02
LOCAL REGULATIONS .............. 20.02, 20.06
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M
MANUFACTURED DWELLINGS & COMPONENTS
Approval ... o 20.14, 20115
Insignia........ e e e 20.14
Inspection .......... .. ... ... ... ., 20.14
Installation .......... ... .. .. ... ... .. ..., 20.13
Reciprocity .. ....ovviviinniinai i, 20.14
BCOPE e e 20.12
Suspension/revocation of approval . ...... 20,16, 20.17
MASQONRY
Foundations ............... ... ... ... ...... 2118
Walls .. ... e e 21.26
MOISTURE CONTROL . ..............c0vue 22.08
N
NOTCHING (Joists) .................. 21.22,21.28
P
PENALTIES ........ ..., 20.22
PERMIT TO START CONSTRUCTION ....... 20.09
PIPING . ... .. e 23.10
Insulation . ..... ... ... ... .. ..., 22,19, 23,10
PLANS ... e e 20.09, 20.14
PLUMBING (Chapter Comm 25)
PLYWOQOOD
Floors .. ... 21.22
Foundations .......... ... ... ... ... ... .. .. 21.18
Roofs ... . 21.28
Walls . ... o e 21.25
PRECAST CONCRETE
Floors ... . o 21.21
Seandards ...... ... oL et 21.02
_ R
RAFTERS ... . . i e 21.28
RAMPS . e e 21.045
REGISTERS ... ... i 23.09
RETROACTIVITY ........................ 20.02
RESERS ... ... ... 21.04
ROOF
Designs . . e 21.27
Loading ... .. .. oo i 21.02
Wood framing ............. . . .0 it 21.28
RULE VARIANCES ....................... 20.19
S
SAFETY GLAZING .............c.ovvnn.. 21.05
SCOPE(Code) .....oviiii i i e 20.02
SETBACK REQUIREMENTS ............... 20.02
SMOKE DETECTION ............c........ 21.09
SOILBEARING ........... ..o 0veiiianinns 21.15
SOLARDESIGN ..................... 22.35,22.41
SPIRAL STAIRS ... ... ... ... ......... 21.04
STAIRS . ... e 21.04
STEEL
Beams . ... ... ... e, 21.22
Standards ......... ... .. . i 21.02
STRUCTURAL STANDARDS ............... 21.02
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T ' VENTS .. .... 21.05, 22.08, 23,11, 23.13, 23.155, 22.27
TERMITES (Protection against) .............. 2410 VIOLATIONS ... ..o vnes 20.22
TIES (VENEEI) ot v i ettt ieeaennans 21.26 w '
TREADS .......oooiiiii e 21.04 WATVERS ...ttt et 20.19
TRUSSES . ..oy 21.22,21.28 WALLS
Standards ... ... 20.24,21.02 DESIEN v et e e e 21.93
U ExXterior COVering . .....c.oovuvinvnenianaans 21.24
Foundation .......cvvirniiin i 21.18
UNDER-FLOOR PLENUMS ................ 23.08 Masonry ......ooiiiiiaiiaen e 21.26
v Wood [rame . . ..o v iiiee e 21.25
VAPORRETARDERS ................. 21.05, 22.22 WINDERS ... 21.04
VARIANCES .. ... e 20.19 WINDOWS . i 21.05
VENTILATION ................ 21.05, 22.08, 23.02 WOOD-BURNING )
Mechanical ... .o v e e 22.14 EQUIPMENT ......... 21.29, 21,30, 21.32,23.045
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