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ILHR 84
Chapter ILHR 84
PLUMBING PRODUCTS

ILHE 8£.01 Scope (p. 377) ILHR 84.14 Health care and laboratory
ILHR 84.02 Penalties (p. 377) plumbing appliances (p. 380)
ILHR 84.03 Definitions (p. 377) ILHR 84.20 Plumbing fixtures, appli-
ILHR 84,10 Iepartment approval (p, ances and equipment (p, 380)

377) ILIIR 84.3¢ Plumbing materials (p. 387)
ILHR 84.11 Identification (p. 379) TLHR 84.40 Joints and connections (p.
ILHR 84.12 Penetrations of fire-resistive 396)

assemblies (p. 379) ILHR 84.50 Alternate approvals and ex-
ILHR 84,13 Chemical or biochemical perimental approvals (p. 403)

{reatments for private sew- ILHR 84.60 Tncorporation of standards

age systems (p, 380) by reference (p. 406)

Note; Chapter ILHR 84 as it existed on May 31, 1988 was repealed and a new chapter
ILHR 84 was created effective June I, 1988,

ILHR 84,01 Scope. The provisions of this chapter govern the quality
and installation of materials, fixtures, appliances, appurtenances, and
equipment relating to plumbing.

History: Cr. Register, May, 1988, No, 389, eff. 6-1-88

ILHR 84.02 Penalties. Penalties for violations of this chapter shall be
assessed in accordance with ss. 145.12 and 145.25, Stats.

History: Cr. Register, May, 1988, No. 389, eff, 6-1-88
ILHR 84.03 Definitions. In this chapter:

(1) “Health care plumbing appliance’” means a plumbing appliance,
the funetion of whieh is unique to heaith care activities,

(2} “Laboratory plumbing appliance’” means a plumbing appliance,
the function of which is unique to scientific experimentation or research

activities.

(3) “Prefabricated plumbing” means concealed drain piping, vent pip-
ing or water supply piping or a combination of these types of piping,
contained in a modular building compeonent, which will not be visible for
inspection when delivered to the final site of installation.

History: Cr. Register, May, 1988, No. 389, eff. 6-1-88

ILHR 84.10 Department approval, No fixture, appliance, appurtenance,
material, device or product may be sold for use in a plumbing system or
may be installed in a plumbing system, unless it is of a type conforming
to the standards or specifications of chs. ILHR 82 and 83 and this chap-
ter and ch. 145, Stats.

(1) If it is alleged that the approval of a fixture, appliance, appurte-
nance, material, device or product under this section would result in an
adverse health effect or potentially adverse heaith effect on the waters of
the state, the departiment may require an alternate or experimental
product approval under s. ILHR 84.50.

(2) PRODUCT REVIEW AND APPROVAL. Each type of plumbing product
which falls into one of the categories specified in Table 84.10 shall be
approved by the department in accordance with this subseetion before
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the product may be sold for use in & plumbing system or installed in a
plumbing system.

(a) Except as provided in subds, 1 and 2, specifications and plans or
drawings for each type of produect shall be submitted to the department
for review. The submittal shall be accompanied by sufficient data and
information to determme if the product and its performance compiies
with the provisions of chs. ILHR 82, 83 and this chapter and ch. 145,
Stats.

1. The submitter of & cross-connection control device listed under Ta-
ble 84.10, line 2 may submit in lieu of specifications, plans or drawings
evidence that the product is currently listed by a nationally recognized
evaluation agency acceptable to the department. Evidence substantiat-
ing the hstmg by an evaluation agency shall include a research report
from which it can be determined that the praduct conforms to the appro-
priate requirements of 5. ILHR 84.30 (5) (e).

2, The submitter of a water-conserving type of product listed under
Table 84.10, line 7 may submit in lieu of specifications, plans or drawings
evidence that the product is currently listed by a nationally recognized
evaluation agency acceptable to the department. Evidence substantiat-
ing the listing by an evaluation agency shall include a research report
from which it ean he determined that the produet conforms to the re-
quirements of s. ILHR, 84.20,

{b) The department may require that a submitter of a product for re-
view have the product tested and its performance certified by an ap-
proved testing laboratory.

(e) If, upon rev1ew, the department determines that a product con-
forms to the provisions of chs. ILHR 82, 83 and this chapter and ch. 145,
Stats., the department shall issue an approval in writing. The depart-
ment may impose specific conditions in grantmg an approval. Violations
of the conditions under which an approval is granted shall constitute a
violation of this chapter.

(d) If, upon review, the department determines that a product does
not conform to provisions of chs. ILHR 82, 83 and this chapter and ch.
145, Stats., the request for approval shall be denied in writing.

(e) The department shall review and make a determination on an ap-
plication for a produet approval within 40 business days of receipt of all
fees, plans, drawings, specifications and other information required to
complete the review.

(£} If an approved plumbing product is modified or additional asser-
tions of function or performance are made, the approval shall be consid-
ered null and void, unless the change is submitted to the department for
review and the approval is reaffirmed.

(g) Approvals for plumbing products issued by the department prior
to November 1, 1985, shall expire 30 months after the effective date of
this section.

(h) Approvals for plumbing products issued by the department after
November 1, 1985, shall expire at the end of the 60th month after the
date of approval issuance.
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Table 84.10
SUBMITTALS TO DEPARTMENT

Product Categories

Chemical or biochemical treatments for private sewage systems
Cross-cannection control devices

Health care plumbing appliances

Laboratory plumbing appliances

Prefabricated septic/holding tanks

Prefabricated plumbing

Waler-conserving fancets, spouts and plombing fixtures:*
Kitchen sink faucets for use in dwelling units and living units,
Lavatory faucets

Shower heads

Urinals

Urinal flushing devices

‘Water closets

Water closet flushing devices

8. Water treatment devices

kg skl e

mrmeae T

*See s. 145,25, Stats., and 3. ILHR 84.20 (3) concerning water conserving fixtures,

(3) PropucT LISTING. The department may list, upon request,
plumbing products which conform to the standards or specifications
referenced in ch. ILHR 82, 83 or this chapter, but which do not require
approval under sub. (2). Each request for hstmg shall be made on a form
provided by the department.

Note: Request for produet lsting is to be tnade on form SBD 7557 which may be obtained
from Safety and Buildings Division, P.0O. Box 7969, Madison, Wisconsin 53707.

(4) REvOCATION, The department may revoke any approval or listing
issued under this section for any false statements or misrepresentation of
facts or data on which the approval or listing was based, or as a result of
the product’s failure, or if future information indieates a potential health
hazard or potential threat to the waters of the state.

(5) LIMITATIONS. An approval or listing of a plumbing product by the
department may not be construed as an assumption of any responsibility
for defects in design, construction or performance of any product nor for
any damages that may result.

(6) FEES. Fees for product approval review and produet listing shall be
submitted in accordance with s. Ind 69.23.

Note: See Appendix for further explanatory material.
History: Cr. Register, May, 1988, No, 389, ff, 6-1-88

ILHR 84.11 Identification. Each length of pipe and each pipe fitting,
trap, fixture, material, device and product to be used in plumbing shall
be marked as required by the applicable standard specified by reference
in this chapter or as specified in s. ILHR 83.15 for septic tanks and
holding tanks, and s. ILHR 84.20 (5) (o) for water treatment devices.

History: Cr. Register, May, 1988, No. 389; ff, 6-1-88

ILHR 84,12 Penetrations of fire-resistive assemblies, Penetrations of
fire-resistive assemblies, such as walls and floor-ceiling systems, by
plumbing systems or piumbing materials shall be protected in
accordance with requirements of chs. ILHR 50 to 64.

Register, May, 1988, No, 389
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Noie: See Appendix for further explanatory material,

History: Cr. Register, May, 1988, No. 389, eff. 6-1-88

ILHR 84.13 Chemical or biochemical treatmenis for private sewage
systems. Chemical or biochemical treatments for private sewage systems
shall funetion and perform in aceordance with the assertions submitted
to the department, Chemical or biochemical treatments for private
sewage systems may not directly or indirectly adversely affect bacterial
action in the systems, soil hydraulic conductivity in the absorption
areas, or groundwater guality beneath the systems.

History: Cr. Register, May, 1988, No. 389, eff. 6-1-88

ILHR 84.14 Health care and laboratory plambing appliances. Health care
plumbing appliances and laboratory plumbing appliances shall function
and perform in accordance with the drain, vent, water supply and
backflow protection requirements of ch, ILHR 82.

History: Cr. Register, May, 1988, No. 389, eff. 6-1-88

ILHR 84.20 Plumbing fixtures, appliances and eguipment. (1) DESIGN
AND CONSTRUCTION, All plumbing fixtures, appliances and equipment
shall be designed and constructed to:

(a) Emsure durability, proper service and sanitation;

(b) Be free from defects;

{c) Be free from concealed fouling surfaces;

(d) Not require undue efforts in cleaning and operating; and

(e) Prevent nonpotable liquids, solids or gasses from being introduced
into a potable water supply system through cross-connections.

(2) MATERIALS, Plumbing fixtures shall have smooth surfaces which
are impervious to water.

(3) WATER CONSERVING FAUCETS, SPOUTS AND PLUMBING FIXTURES.
Water conserving faucets, spouts and plumbing fixtures which meet or
exceed the water conservation requirements established in par. (b) shall
be installed as specified in par. (a).

(a} 1. All lavatory faucets, shower heads, ‘urinals, urinal flushing
devlc(eI‘)SJ, water closets and water closet flushing deviees shall conform to
par. (b). :

2. All faucets installed on kitchen sinks of dwelling units and living
units shall conform to par. (b} 4.

3. All lavatory faucets installed in public restrooms shall be of a self-
closing type.

(b) 1, General. Flow control or flow restricting devices shall be
installed on the water inlet side or shall be an integral part of the faucet,
spout or figxture. A flow controlling or restricting aerator shall be
considered to be an integral part of a faucet or spout.

2. Lavatory faucet. a. The maximum discharge rate of lavatory
faucets shall be 3 U.S. gallons per minute at an 80 psig flowing supply
pressure, '
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b. Lavatory faucets which are of the self-closing type shall allow a
maximum of one U.S. gallon to flow through the faucet after the handle
or actuator is released,

3. Shower heads. The maximum discharge rate of shower heads shall
be 3 U.S. gallons per minute at an 80 psig flowing supply pressure.

4, Sink faucets. The maximum discharge rate of sink faucets shall be 3
U.S, gallons per minute at an 80 psig flowing supply pressure.

5. Urinals, Urinals shall function properly with a maximum of 1.5 U.8.
gallons per flush per fixture use at static test pressures of 20 psig and 80

psig.

6. Urinal flushing devices, The flushing cycle for urinal flushing devices
shall discharge a maximum of 1.5 U.8, gallons per flush per fixture use at
static test pressures of 20 psig and 80 psig,

7. Water closets. Water closets shall function properly with a
maximum of 4 U.S, galions per flush over the range of static test
pressures specified in Table 84.20.

8. Water closet flushing devices. The flushing eycle for water closet
flushing devices shall discharge a maximum of 4 U.S. gailons over the
range of statie test pressures speeified in Table 84.20.

_ Table 84.20
STATIC TEST PRESSURES FOR WATER CLOSETS
AND WATER CLOSET FLUSHING DEVICES

Tank Type Flushometer Type
Siphonic Blow Out
20 to 80 psig 25 to 80 psig 35 to B0 psig

(4) GENERAL REQUIREMENTS. (a) Fixture outlets. 1. The outlet passage-
way of a fixture shall be free from impairments and of sufficient size to
insure proper discharge of the fixture contents under normal conditions.

2. The outlet connection of a fixture which directly connects to the
drain system shall be an air and watertight joint.

(b) Installation of fiztures. 1. Access for cleaning. Plumbing fixtures
shall be so installed as to afford easy access for cleaning both the fixture
and the area around it.

2, Securing wall mounted fixtures. Wall mounted fixtures shall be rig-
idly supported by a hanger which is attached to structural members so
that the load is not transmitted to the fixture drain connection or any
other part of the plumbing system. The hanger for a wall mounted water
closet shall conform to ANSI A112.6.1M,

3. Water supply protection, The water supply pipes and fittings within
every plumbing fixture shall be so installed as fo prevent backiflow.

4, Design of overflow. A fixture which is provided with an overflow
outlet shall be designed and installed so that standing water in the fixture
cannot rise in the overﬂow when the fixture’s stopper is closed, and so
that no water remains in the overflow when the fixture is empty.

Register, May, 1988, No. 389
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5. Connection of overflows. The overflow from any fixture shall dis-
charge into the drain system on the inlet or fixture side of the trap.

6. Overflows in flush tanks. Flush tanks shall be provided with over-
flows discharging to the fixture served and shall be of sufficient size to
prevent flooding the tank at the maximum rate at which the tanks are
supplied with water.

7, Strainers.-All plumbing fixtures other than water closets, clinic
sinks, trap standard service sinks with flush rims, urinals, standpipes and
waste sinks shall be provided with strainers, cross bars or pop-up stop-
pers which restrict the elear opening of the waste outlet.

8. Flushometer valves, Flushometer valves shall be equipped with vac-
uum breakers which conform to ASSE 1001. Flushometer valves may
not be used where the water pressure is insufficient to properly operate
them. When the valve is operated, it shall complete the eycle of opera-
tion automatically, opening fully and closing positively under the water
supply pressure, Each flushometer shall be provided with & means for
regulating the flow through it.

9, Safing. The floors of all shower stalls, shower rooms, floor setting
service sinks or receptors, sunken bathtubs or other similar fixtures shall
be protected with a safing material installed beneath the finish floor of
the entire fixture or room and upward along the sides to a minimum of 6
inches above the curb or maximum water level of the fixture, Safing ma-
terials shall conform to s, ILHR 84.30 (6). The corners of the fixture or
room ghall be safed fo a height of 6 feet and at least 3 inches in each
direction from the corners. The safing material shall be properly drained,
Prefabricated fixtures and installations directly over an unexeavated
portion of a building are exempt from safing requirements,

Note: Chapters ILHE 58 to 64 contain provisions for toilet rooms and sanitary facilities, for
public buildings and places of employment coneerning toilet facilities for the handicapped,
ﬁxtm‘zjei cm!?partments number of fixtures for the different types of ocenpancies and toilet
raom nnisnes.

Note: See Appendix for further explanatory material,
(6) PLUMBING FIXTURES AND PLUMBING APPLIANCES. (a) Aulomalic

clothes washers. Residential type automatic clothes washers shall con-
form to ASSE 1007.

(b) Bathtubs. 1. a. Enameled cast iron hathtubs shall conform to ANSI
A112.19.1M.,

b. Poreelain enameled formed steel bathtubs shall conform to ANSI
Al112.19.4,

¢. Plastic bathtubs shall conform to ANSI Z124.1.

2, Bathtubs shall have waste outlets and overflows at least 1-1/2 inches
in diameter, A pop-up stopper or other closing deviee shall be provided
on the waste outlet.

8. All whirlpool piping for bathtubs shall drain by grav_ity to the trap
serving the bathtub.

4. All waterways of the whirlpool pump for a bathtub shall drain by
gravity to the trap serving the bathtub.

Register, May, 1988, No., 383
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{c) Bidets. Vitreous china bidets shall conform to the material require-
ments in ANSI A112.19.2M,

1. A bidet may not be located closer than 15 inches from its center to
any side wall, partition, vanity or other obstruction, nor closer than 30
inches center to center from a water closet.

2. Bidets with submerged inlet fittings shall be protected by vacuum
breakers which conform to ASSE 1001.

(d) Dishwashing machines. 1. Residential type dishwashing machines
shall conform to ASSE 1006.

. 2, Commercial type dishwashing machines shall conform to ASSE
004.

(e) Drinking fountains. 1. Drinking fountains and water coolers shall
conform to ARI 1010 or ANSI A112.19.2M.

2. Drinking fountains may not be installed in toilet rooms,

3. The water supply for drinking fountains shall be provided with an
adjustable valve fitted with a loose key or an automatic self-closing valve
permitting regulation of the rate of flow of water. The water supply issu-
ing from the nozzle shall be of sufficient volume and height so that per-
so_nﬂs using the fountain need not come in direct contaet with the nozzle or
orifice,

4, A drinking fountain may not have a waste outlet less than 1-1/4
inches in diameter.

(f) Floor drains. 1. Floor drains shall be provided with removable
strainers of sufficient strength to carry the anticipated loads.

2. The floor drain shall be so constructed that it can be cleaned, and the
_drain inlet shall be accessible at all times.

3. Floor drains shall be of a size to efficiently serve the intended pur-
pose. The floor drain outlet shall not be less than 2 inches in diameter.

(g) Food waste grinders. 1. Residential type food waste grinders shall
conform to ASSE 1008, Commerc:lal type food waste grinders shall con-
form to ASSE 1009,

2, Food waste grinders shall be connected to a drain of sufficient size to
serve the unit, but not less than 1-1/2 inches in diameter.

* 3. Food waste grinders shall be connected to a drain and trapped sepa-
rately from any other fixtures or sink compartments.

4, All food waste grinders shall be provided with an adequate supply of
cold water at a sufficient flow rate to insure proper functioning of the
unit.

(h) Laundry trays. Each compartment of a laundry tray shall be pro-
vided with a waste outlet not less than 1-1/2 inches in diameter,

(i) Lavatories. 1, a, Knameled cast iron lavatories shall conform to
ANST AT12,19.1M.

b. Vitreous china lavatories shall conform to ANSI A112.19.2M.
Register, April, 1992, No. 436
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¢, Stainless steel lavatories shall eonform to ANSI A112,19.8.

d. Porcelain enameled formed steel lavatories shall conform to ANSI
Al12.19.4,

e, Plastic lavatories shall conform to ANSI Z124.3,

2. Cultured marble vanity tops with an integral lavatory shall conform
to ANSI Z124.3.

3. Lavatories shall have waste outlets not less than 1-1/4 inches in
diameter, .

{j) Showers. 1. Prefabricated plastic showers and shower compart-
ments shall conform to ANST Z124.2. )

2. Water distribution piping from the shower valve to the shower head
outlet shail be securely attached to the structure.

3. Except for eombination bathtub-shower units, waste outlets serving
showers shall be at least 2 inches in diameter and shall have removable
strainers of sufficient strength for the anticipated 1oads.

4, Where a waste outlet serves more than one shower space or shower
head, the waste outlet shall be at least 2 inches in diameter and the waste
outlet shall be so located and the floor so pitched that waste water from
one shower does not flow over the floor area serving another shower.

Note: Section ILHR 52,60 (b) (a) specifies stip-resistant requirements for shower rooms
and compartments in public buildings and places of employment,

5. All shower compartments, regardless of shape, shall have a mini-
mumn finished interior of 900 square inches and shall be eapable of encom-
passing a circle with a diameter of 30 inches. The minimum required area
and dimension shall be measured in a horizontal plane 24 inches above
the top of the threshold and may not extend beyond the centerline of the
threshold. The minimum area and dimensions shall be maintained to a
point 70 inches above the shower waste outlet with no protrusions other
than the fixture valve or valves, showerheads, soap dishes and safety
grab bars or rails,

Note: See Appendix for further explanatory materials.

{k) Sinks. 1. a. Enameled cast iron sinks shall conform to ANSI
Al112.19.1M. .

b. Vitreous china sinks shall conform to ANSI A112.19.2M.,
¢. Stainless steel sinks shall conform to ANSI A112.19.3.

~d. Porcelain enameled formed steel sinks shall conform to ANSI
Al112.19.4,

2. Sinks shall be provided with waste outlets not less than 1% inches in
diameter. Sinks on which a food grinder is installed shall have a waste
opening not less than 3% inches in diameter,

(1) Urinals. 1. Vitreous china urinals shall conform to ANSI
A112.19.2M-90 and A112.19.6-90.

2. A urinal may not be located closer than 16 inches from its center to
any side wall, partition, vanity or other obstruction, nor closer than 30
inches center to center, between urinals, When the space between stall

Register, April, 1992, No. 436
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type urinals or a stall type urinal and a side wall is less than 12 inches, the
space shall be filled flush with the fron{ and top of the urinal with nonab-
sorbent material.

Nole; See Appendix for further explanatory material.

3. Stall type urinals shall be set into the floor and the floor shall be
pitched toward the fixture,

4. Automatie siphon urinal flush tanks may not be ingtalled.

(m) Water closets. 1. a. Vitreous china water closets shall conform to
eitlller é&NgoI A112.19.2M-82 or ANSI A112.15.2M-90 and ANSI
A112.19.6-90.

b. Plastic water closets shall conform to ANSI Z124 4.

2. Except as permitted in subd. 3., all water closets required to he pro-
vided in public buildings and places of employment shall be of an elon-
gated bowl type, and provided with either:

a. Hinged, open-front seats without covers; or

b. Hinged, closed-front seats, without covers, which are encased witha~
continuous plastic sleeve capable of providing a clean surface for every
user and for which a specific material approval under s, ILHR 50,19 has
been issued.

3. Water closets which are required to be provided in day care centers
or individual living units or sleeping units of residential occupancies
within the scope of either ch. ILHR 57 or 61 may be of a round-bowl type
with a hinged, closed front seat with or without a cover.

4, A water closet may not be located closer than 15 inches from its
center to any side wall, partition, vanity, or other obstruction, nor closer
than 30 inches center to center, between water closets. There shall be at
least 24 inches clearance in front of a water closet to any wall, fixture or
door,

Note: See Appendix for further explanatory material,

5. No person may install or maintain pan, plunger, offset washout,
washout, Iong hopper, frostproof and other types of water closets having
invisible seals or unventilated spaces or walls not thoroughly cleansed at
each flushing,

6. Each water closet shall be individually equipped with a flushing de-
viece. All flushing devices shall be readily accessible for maintenance and
repair. Balleocks and fill valves shall be of the anti-siphon type and shall
conform to ASSE 1002, The critical level mark on the balleock and fill
r?Ilralve shall be located at least one inch above the full opening of the over-

oW pipe.

{(n) Water heaters. 1. Listed equipment. All water heaters shall bear the
label of a listing agency approved by the deparfment. Listing agencies
approved by the department shall include:

a. Underwriters Laboratories, Inc.;
b. American Gas Association; and

c. American Society of Mechanical Engineers,
Register, April, 1992, No, 436
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2. Design. a. All pressurized water heaters and pressurized hot water’
storage tanks, except those bearing the label of the American Society of
Mechanical Engineers, shall be designed and constructed to withstand a
minimum test pressure of 150% of the maximum allowable working
pressure of the heater or tank.

b. All pressurized water heaters and pressurized hot water storage
tanks shall be rated for a minimum working pressure of 125 psig.

¢. A drain valve shall be installed at the lowest point of each water
heater and hot water storage tank, Drain valves shall conform to ASSE
1005,

3. Safety devices. a. Relief vaives shall be listed by the American Gas
Association, Underwriters Laboratories, Inc. or American Society of
Mechanical Engineers when the heat input to a water heater is less than
or equal to 200,600 Btu per hour.

b. Relief valves shall be listed by the American Society of Mechanical
Engineers when the heat input to a water heater exceeds 200,000 Btu per
our.

¢. Pressure relief valves shall he set to open at either the maximum
allowable working pressure rating of the water heater or storage tank or
150 pmg, whichever is smaller.

d. Temperature and pressure relief valves shall be set to open at a max-
imum of 210°F and in accordance with subpar. ¢.

4. Hot water digpensers. Nonpressurized point-of-use water heaters
shall conform to ASSE 1023.

g %02} Water treatment devices. 1. Water softeners shall conform to WQA
-100.

2. a. Except as provided in subpar. b., water treatment devices shall
funetion and perform in accordance with the assertions submitted to the
department under s. ILHR 84.10, relating to rendering inactive or re-
moving contaminants.

b. A water treatment device which injects a water treatment com-
pound into a water supply system shall maintain the compound concen-
tration in the system over the working flow rate range and pressure range
of the device. .

3, Except as specified in subd. 4., water treatment compounds intro-
duced into the water supply system by a water treatment device shall be
listed as an acceptable drinking water additive by a listing agency ap-~
proved by the department. Listing agencies approved by the department
shall include:

a. United States environmental protection agency;
b. United States food and drug administration; and
¢, National sanitation foundation.

4. A water supply system shall be protected from backflow when un-
listed water treatment compounds, which may affect the potability of
the water, are introduced into the system. The department shall deter-
mine the method of backflow protection. Water supply outlets for human
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1se or consumption may not be installed downstream of the introduction
of an unlisted water treatment compound.

5. Waler treatment devices designed for contaminated water supplies
shall be labeled to identify the following imformation:

" a. 'The name of the manufacturer of the device;
b. The device's trade name; and
¢, The device’s model number.

(p) Other plumbing fixtures, appliances and equipment. Plumbing fix-
tures, appliances and equipment not specifically covered in this subsec-
tion shall conform to the applicable performance standards of this chap-
ter and chs. ILHR 82 and 83,

(6) FAUCETS, SPOUTS AND FIXTURE SUPPLY CONNECTORS. (a) Except
for ecircular and semi-circular wash fountains, all faucets and
showerheads shall conform to ANSI A112.18.1M.

(b) Circular and semi-circular wash fountains shall conform to the
working pressure, burst pressure, discharge rate and product marking
requirements of ANSI A112.18.1M.

{e) All fixture supply connectors shall be designed and constructed to
withstand a minimum pressure of 100 psig at 180°F.

(d) Flexible hose and spray assemblies for residential sinks shall con-
form to ASSE 1025,

(e) Hand held showers shall conform to ASSE 1014.

History: Cr. Register, May, 1988, No. 389, eff, 6-1-88;T. (§) (m) 2. to 5., cr. (5} {m) 2. and
3., renum. {5) (m) 7. and &, to be (5) (m) 4. and 5., Register, March, 1991, No, 428, ff, 4-1-91;
am. (5} (1) 1. and (m) . a., Register, April, 1992, No. 436, eff, 5-1-92,

ILHR 84.30 Plumbing materials. (1) GENERAL, When selecting the ma-
terial and size for a plumbing system, due consideration shall he given to
the soil, liquid, and atmospheric environments that will eventually sur-
round the plumbing system.

(a) The bending or offsetting of flexible or annealed pipe or tubing shall
be in accordance with the apphcable material standard or the instrue-
tions of the manufacturer of the pipe or tubing.

-(b) Pipe or tubing with gouges, cuts or deep scratches may not be
installed.

(e) Pipe or tubing which has been kinked may not be installed.
(d) The bending or offsetting of rigid pipe shall be prohibited.

(e) Nailing plates shall be installed to protect copper or plastic pipe or
tubing from puncture.

Note: Bee 5, ILHR, 84,30 (4) (I) concerning the bending of polybutylene water distribution
pipe and tubing.

{2) SANITARY DRAIN AND VENT SYSTEMS. Sanitary drain systems and
vent systems shall be of such material and workmanship as set forth in
this subsection,

Register, April, 1992, No. 436
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(a} Above ground drain and vent pipe. Except as provided in 8. ILHR
82.33 (2), drain pipe and vent pipe installed above ground shall conform
to one of the standards listed in Table 84,30-1,

(b) Underground drain end vent pipe. Except as provided in par. (d),
drain pipe and vent pipe installed underground shall conform to one of
the standards hsted in Table 84.30-2.

(c) Sanilary building sewer pipe. Sanitary building sewer pipe shall
conform to one of the standards listed in Table 84.30-3.

(d) Effuent piping. 1. Nonperforated drain piping conveying effluent
from a sewage treatment tank to the distribution piping of a nonpres-
surized soil absorption systein shall conform to one of the standards
listed in Table 84.30-3.

2, Perforated drain piping distributing septic tank effluent in a non-
pressurized soil absorption system shall conform to one of the standards
listed in Table 84.30-4.

3. Drain piping distributing septic tank effluent in a pressurized soil
absorption system shall conform to one of the standards listed in Table
84.30-5 and shall be perforated in accordance with 3. ILHR 83.14 (3) (¢).

(e) Pressurized drain pipe. Except as provided in par, (d) 3, pressurized
drain pipe shall conform fo one of the standards listed in Table 84.30-5
and shall be rated for the working pressure and temperature to which it
will be subjected for a specific installation.

(£} Chemical drain and vent pipe. Drain systems and vent systems for
chemical wastes shall be of approved corrozion resistant material. The
manufacturer of the pipe shall indicate to the department the material’s
suitability for the concentrations of chemicals involved.

{g) Catch basins, inlerceplors and sumps. Catch basins, interceptors and
sumps shall be constructed in a watertight manner of precast reinforced
concrete, reinforced monolithic eonerete, cast iron, coated 12-gauge
steel, vitrified clay, fiberglass, plastic or other approved materials.

{h} Manholes. Manholes shall be constructed in a watertight manner
of precast reinforeed conerete, reinforced monolithic conerete, brick or
block, fiberglass or other approved materials. Fiberglass manholes may
be approved for use in traffic areagif the top section of the manhole is not
made of fiberglass,

(i) Service suction lines. A service suction line or pump discharge iine
serving a holding tank for cleaning purposes shall conform to one of the
standards listed in Table 84.30-5. Joints and conneetions for suction lines
shall conform to s. ILHR 84.40. The use of mechanical joints shall be in
accordance with the recommendations and instructions specified by the
manufacturer, .
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Table 84.30-1
ABOVE GROUND DRAIN AND YENT PIPE AND TUBING

Material Standard
Acrylonitrile butadiene styrene (ABS) ASTM D1527; ASTM D2661; ASTM F&23
Brass ASTM B43
Cast iron ASTM AT4; CISPI 301
Copper ASTM B42; ASTM BEB; ASTM Baos
Galvanized steel ASTM A53
Iead FS-WW-P-3258
Polyvinyl chloride’ (PVC) ASTM D2665; ASTM D1785
Synthetic rubber hose® AHAM DW.1

Note a: The installation of synthetic rubber hose is limited in use to indirect waste piping or
local waste piping from dishwashers in accordance with s, ILHR 82,33 (9) (d).

_ Table 84.30-2
UNDERGROUND DRAIN AND VENT PIPE AND TUBING

Material Standard
Acrylonitrile butadiene styrene (ABS) ASTM D1527; ASTM D2661; ASTM F628
Cast jron ASTM A74; CISPI 301
Concrete ASTM C14; ASTM CT6
Copperd ASTM B42; ASTM B88
Polyvinyl chloride (PVC) ASTM D2665; ASTM D1785
Vitrified clay ASTM C700

Note a: Copper tubing, type M, may not be installed underground.

Table 84,30-3
SANITARY BUILDING SEWER PIPE AND TUBING

Material Standard
Acrylonitrile butadiene styrene (ABS)2 ASTM D1527; ASTM D2461; ASTM
D2751; ASTM F6!
Acrylonitrile butadiene styrene (ABS) ASTM D2680
compuslte
Cast iron’ ASTM A74; CISPI 361
Concrete : ASTM Cld; ASTM C76
Copper ASTM B42; ASTM B
Poly‘vlnyl chloride (PVC)2 AS'I;)I\%?]QSZGGE. ASTM D3034; ASTM
Vitrified elay ASTM G700

Note a: Thermoplastic sewer pipe shall be installed in aceordance with ASTM D2321,
Note b: Copper tubing, type M, may not be instailed underground.
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Table 84.30-4
PERFORATED
EFFLUENT DISTRIBUTION PIPING FOR
NONPRESSURIZED SOIL ABSORPTION SYSTEMS
Material Standard
Polyethylene (PE)2 ' ' ASTM F405; ASTM F810 ‘
Polyvinyl chloride (PVC) ASTM D272%

Note a: Polythylene {PE) pipe shall have 2 rows, and only 2 rows, of perforations parallei to
the axls of the pipe and 120° 4+ 5" apart. The perforations shall be at the nominal 4 and 8
o’clock positions when the pipe is installed.

Table 84.306-5
PRESSURIZED DRAIN PIPE AND TUBING
- AND SERYICE SUCTION LINES

Material Standard

Acrylonitrile butadiene styrene (ABS)a ASTM D1527; ASTM D2282; ASTM
D2661; ASTM F628
Acrylonitrile butadiene styrene (ABS) com-  ASTM D2680

posite
Brass ASTM B43
Cast iron ASTM AT74; ASTM A377; AWWA C115/

A21.15; CISPT 301
Chlorinated polyvinyl chloride (CPV()3 ASTM D2846; ASTM Fdd1; ASTM Fa42

Concrete ASTM C14; ASTM C76
Copper ) ASTM B42; ASTM B8S; ASTM B306
Ductile iron ASTM A37T, AWWA C115/A21.15;

. AWWA C151/A21,51
Galvanized steel ASTM A3
Polyvinyl chloride (PVC)3 ASTM D1785; ASTM D2241; ASTM

D2665; ASTM D2672; AWWA C900

Stainless Steel AN%I4?|)36.19M; ASTM A270; ASTM

Note a: Thermoplastic sewer pipe shall be installed in accordance with ASTM D2321,
Note b: Copper tubing, type M, may not be installed underground.

(3) STORM AND CLEAR WATER DRAIN AND VENT SYSTEMS. Storm and
clear water drain and vent systems shall be of such material and work-
manghip as set forth in this subsection.

(a) Above ground drain end vent pipe. Drain pipe and vent pipe in-
stalled above ground and inside a huilding shall conform to one of the
standards listed in Table 84.80-1, except black steel pipe conforming to
ASTM Ab3 may be uged for storm water conductors. Black steel condue-
tors may not be embedded in concrete or masonry.

{(b) Underground drain and vent pipe. Drain pipe and vent pipe in-
gtalledzunderground shall conform to one of the standards listed in Table
4.30-

{c) Storm building sewer pipe. Storm building sewer pipe shall conform
to one of the standards listed in Table 84.30-6.

(d) Subsotl drain pipe. Subsoil drains shall be open jointed, horizon-
tally split, or perforated pipe conforming to one of the standards listed in
Table 84,30-7,
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(e) Koof drains. 1. Roof drains shall be provided with removable
strainers of sufficient strength to carry the anticipated loads.

2, Roof drains shall be so constructed that the drains can be cleaned
and the drain inlets accessible af all time.

3, Roof drains shall be sized in accordance with s. ILHR 82.36 and the
drain outlet shall not be less than 2% inches in diameter.

Note: See s. ILHR 82.36 (18) for additional roof drain requirements.

(f) Area drain inlets. Area drain inlets shall be constructed in a water-
tight manner of precast concrete, reinforeed monolithic conerete, brick
or block, cast iron, coated 12 gauge steel, vitrified clay, fiberglass or other
approved materials,

Table 84.30-6
STORM BUILDING SEWER PIPE AND TUBING

Material Standard

Acrylonitrile butadiene styrene (ABS)? ASTM D15627; ASTM D2661; ASTM
D2751; ASTM F628

Acrylonitrile butadiene styrene (ABS} ASTM D2680

composite

Cast iron ASTM AT74; CISPI 301

Concrete ASTM C14; ASTM C16

Copper ASTM B42 ASTM B88

Polyvinyl chloride (PVC)2 AS'I]‘JMTDZGBE, ASTM D3034; ASTM

Vitrified clay ASTM C700

Note a: Thermoplastic sewer pipe shall be installed jn accordance with ASTM D2321.
Note b; Copper tubing, type M, may not be installed underground.

TABLE 84.30-7
SUBSOIL DRAIN PIPE AND TUBING

Material ) . Standard
Cast iron ASTM AT4; CISPI 301
Clay drain tile ASTM Cd
Polyethylene (PE} ASTM F405
Polyvinyl chloride {PVC) ASTM D2729 (Perforated only)
Vitrified clay ASTM C700

(4) WATER SUPPLY SYSTEMS. Water supply systems shall be of such
material and workmanship as set forth in this subsection. All materials in
contact with water, in a water supply system, shall be suitable for use
with potable water. All p1pes and pipe fittings for water supply systems
shall be made of a material that contains not more than 8.0 percent lead,

(a) Water quality. A water supply system shail be resistive to corrosnve
action and degrading action from the water being conveyed.

{b) Soil and groundwater. The installation of water supply systems
shall be prohibited in soil and groundwater that is contaminated with
golvents, fuels, organie compounds or other detrimental materials which
will cause permeation, corrosion, degradation, or structural fallure of the
piping material.
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1. Where detrimental conditions are suspected, a chemical analysis of
the soil and groundwater conditions shall be required to ascertain the
acceptability of the proposed water supply system materials for the spe-
cifie installation.

2. Where a detrimental condition exists, no underground water supply
system may be installed until the detrimental condition can be:

a. Eliminated and the source of the condition can be eliminated:

b. Identified and the pipe and joining method can be proven resistant
to the detrimental econdition; or

¢. Avoided by choosing an alternate route that will not be affected by
the detrimental eondition.

{(e) Certification of plastic pr sﬁ Plastic pipe for a water supply system
shall conform to NSF 14 and shall be certified by a nationally recognized
testing agency as to conforming to NSF 14, Plastic pipe for water supply
systems shall bear the certification mark of the testing agency.

(d)} Waler services and private water mains. 1. Water service pipe and
private water mains shall conform to one of the standards listed in Table
84.30-8. Pipe and tubing for water services and private water mains shall
have a minimum working pressure of 150 psig at 73.4°F.

2. A local governmental unit may by ordinance restrict the types of
materials for water services and private water mains which are to be lo-
cated within or beneath an area subject to an easement for a highway,
street or public service right-of-way. Before adopting an ordinance re-
stricting the types of materials for water services the local governmental
unit shall submit a copy of the proposed ordinance to the department for
review and approval.

3. Existing metallic water service piping or water distribution piping
used for electrical grounding shall not be replaced with nonmetallic pipe
or tubing until other approved electrical grounding means are provided.

(e) Water distribution pipe. 1. Except as provided in subd. 2., water
distribution pipe shall have a minimum working pressure of 100 psig at
180°F and shall conform to one of the standards listed in T'able 84.30-9,

2. Water distribution pipe installed underground for an exterior turf
sprinkler system shall conform to one of the standards listed in Table
84.30-10. Water distribution pipe and fittings for exterior turf sprinkler
systems shall have a minimum working pressure of 100 psig at 73.4°F,
Water distribution pipe installed above ground for an exterior turf sprin-
kler system shail conform to subd. 1

Note: Portions of a water supply system that supply water to a fire sprinkler system are to
also conform to the requirements specified in s, ILHR 61,23.

(f) Bending limitations. 1. The bending of polybutylene water service
pipe or tubing shall be in accordance with the manufacturer's
instructions.

2. a. The bending radius of polybutylene water distribution pipe or
tubing shall meet or exceed the bending radius specified in Table 84.30-
9m and shall meet or exceed the bending radius specified by the manufac-
turer of the pipe or tubing.

Register, September, 1992, No, 441



INDUSTRY, LABOR & HUMAN RELATIONSILHR ot 393

b. Polybutylene water distribution pipe or tubing shall be supported or
anchored at the beginning and end of long bends in accordance with the
manufacturer’s instructions.

Table 84.30-8

PIPE AND TUBING FOR
WATER SERVICES AND PRIVATE WATER MAINS

Material Standard
Acrylonitrile butadiene styrene (ABS)3 ASTM D1527; ASTM D2282
Brass ASTM B43
Cast iron ASTM A377; AWWA C115/A21.15
Ch!urmg.ted polyviny! chloride {CPVCY? ASTM D2846; ASTM F441; ASTM F442
Copper ASTM B42; ASTM B88
Ductile iron ASTM AJZTT; AWWA C115/A21,15;
: : AWWA C151/A21.51
Galvanized steel ASTM A53
Polybutylene (PR)2 ASTM D2662; ASTM D2666; ASTM
D3000; ASTM D3309
Polyethylene {PE)3 ASTM D2239; ASTM D2737; ASTM
D2104; ASTM D2447; ASTM D3035
Polyviny! chloride (PVC)? ASTM D1785; ASTM D2241; ASTM
D2672; AWWA C900
Stainless steel ANSI B36,19

Note a: Plastic water service systems shall be installed in accordance with ASTM D2774.
See Appendix for further explanatory material.

Note b: Copper tubing, type M, may not be installed underground.

Table 84.30-9
WATER DISTRIBUTION PIPE AND TUBING

Material Standard

Brass ASTM B43

Cast iron ASTM A37T; AWWA C115/A21.15

Chlormg.ted polyvinyl ckloride (CPVC)3 ASTM D2846

Copper ASTM B42; ASTM B88

Ductile iron ASTM A377; AWWA C115/A21.15;
AWWA C151/A21.51

Galvanized steel ASTM A53

Polybutylene (PB)? ASTM D3309

Stainless steel AN?\Ié?gﬁ.lf)M; ASTM A270; ASTM

Note a: Plastic pipe and tubing installed underground shall be in accordance with ASTM
D2774. See Appendix for further explanatory material. .

Note b Copper tubing, type M, may not be installed underground,
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Table 34.30-9m
MINIMUM BENDING RADIUS OF POLYBUTYLENE
WATER DISTRIBUTION PIPE AND TUBING
Pipe Size Bending Radius Tubing Size Bending Radius
{inches} (inches) (inches) {inches)
b4 12% % 4%
1 16% % 6
1% . 20 % %
1% 23 % 10%
2 28% 1 13%
1% 16%
1% 19%
2 25%
Note: See Appendix for further explanatory materiai.
Table 84.30-10
EXTERIOR TURF
SPRINKLER SYSTEM PIPE AND TUBING
Material Standard
Acrylonitrile butadiene styrene (ABS)2 ASTM D1527; ASTM D2282
Brass ASTM B43
Cast iron ASTM A377; AWWA C115/A21.15
Chloringted polyvinyl chloride {CPVC)2 ASTM Fd41; ASTM F442; ASTM D2846
Copper ASTM ES88
Duetile iron ASTM AJTT, AWWA C115/A21.15;
AWWA C151/A21.51
Galvanized ateel ASTM A53
Polybutylene {PB)2 ASTM D2666; ASTM D3000; ASTM
D2662; ASTM D3309
Polyethylene (PE)2 ASTM D2104; ASTM D2239; ASTM
D2447; ASTM D3035; ASTM D2737
Polyviny! chloride (PVC)a ASTM D1785; ASTM D2241; ASTM

D2672; AWWA C906

Note a: Plastic pipe and tubing installed underground shall be in accordance with ASTM
D2774, See Appendix for further explanatory material.

Note b: Copper tubing, type M, may not be instalted underground,

{(g) Circulaling loops. Polybutylene pipe and tubing may not be used
for continuously circulating hot water loops.

(5) PIPE FITTINGS AND VALVES. (a) Filtings. Pipe fittings shall conform
to the pipe material standards listed in this chapter or one of the stan-
dards listed in Table 84.30-11. Threaded drain pipe fittings shall be of the
recessed drainage type.

(b) Water supply valves. 1. Control valves for water services and pri-
vate water mains shall be designed and constructed to withstand a mini-
mum pressure of 125 psig af 73.4°F,

2. Control valves for water distribution systerns shall be designed and
constructed to withstand a minimum pressure of 100 psig at 180°F.

3. A control valve for water supply piping 3/4 inches through 4 inches
in diameter which serves 2 or more plumbing fixtures shall have a nomi-
nal diameter at least equal to the piping and shall have a minimum Cv
factor as specified in Table 84,30-10a.

Register, September, 1993, No. 453



INDUSTRY, LABOR & HUMAN RELA’I‘IONSHHR a4 395

Table 84.30-10a
MINIMUM Cv FACTORS

Nominat

Valve Diameters Cv Factors

% 18

1 35.5

1% 61

1% 107

2 175

3 265

4 340

Note: The Cv factor is defined as the Bow coefficient for valves, expressing the flow rate in
gallons per minute of 60° with a one psi pressure drop across the vaive.

(c) Special fittings and valves, 1. Water hammer arrestors shall conform
to ANSI A112,26.1 or ASSE 1010.

2, Relief valves and automatic gas shutoff devices for hot water supply
systermns shall conform to ANSI 721,22,

3, Water pressure reducing valves and strainers for water pressure re-
ducing valves for domestic supply systems shail conform to ASSE 1003.

4, Hose connection vacuum breakers shall conform to ASSE 1011 or
ASSE 1019,

5. Backflow preventers with intermediate atmospheric vents shall con-
form to ASSE 1012,

6. Reduced pressure principle backflow preventers shall conform to
ASSE 1013. .

7. Backwater vaives shall conform to ANSI A112.14.1.

8. Pipe applied atmospheric type vacuum breakers shall conform to
ASSE 1001.

9. Laboratory faucet vacuum breakers shall conform to ASSE 1085.
10, Trap seal primer valves shall conform to ASSE 1018.

(d) Pipe saddles. Pipe saddles shall be installed in accordance with the
instructions of the saddle manufacturer and the following Iimitations:

1. Pipe saddles may be installed on private interceptor main sewers,
building sewers, underground drain and vent pipe and tubing, and where
otherwise approved by the department;

2. A saddle for drain piping shall have a radius in aceordance with s.
ILHR 82.30 (8) (a);

3. The material of the saddle shall be. compatible with the materials of
the pipes which are to be connected to the saddle;

4. The hole in the pipe which is to receive the saddle shail be drilled or
cored to match the saddle outlet;

5. Straps or elamps which wrap around the pipe and saddle shall be
provided by the manufacturer of the saddle;
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6. Saddles shall be installed with straps or clamps whlch wrap around
the pipe and saddle; and

7. Proper hangers or bedding shall be provided to maintain alignment
between the opening in the pipe and the saddle.

Table 84.30-11

PIPE FITTINGS
Material Standard

Acrylonitrile butadiene styrene (ABS) ASTM D2468; ASTM D3311; ASTM F409

Cast bronze ANSI B16.15; ANSI B16.24

Cast copper alloy ANSI B16.18; ANSI B16.23; ANSI B16.26;
ANSI B16.32

Cast iren ANSI B16.4; ANSI B16.12; ANSI B16.1

Chlorinated polyviny! chloride (CPVC) ASTM F437; ASTM F4388; ASTM F439

Copper ANSI B16.22; ASNI B16.29; ANSI B16.43

Ductile iron and gray iren ANSI/AWWA C116/A21.10; ANSI/AWWA
C153/A21.53; ANSI B16 42

Malleable iron ANSI B16.3

Polybutylene (PB)¢ . ASTM D3309; MSS SP-103

Polyethylene (PE} AS'I]‘)I\«EI'21§i‘2609; ASTM D2683; ASTM

Polyvinyl chloride (PVC) ASTM D2464; ASTM D2466; ASTM
D2467; ASTM D3311; ASTM F409

Stainless steel ASTM A403

Steeld ANSI B16.5; ANSI B16.9; ANSI B16.11;

. ANSI B16.28

Styrene-rubber {(SR) ASTM D2352

MNole a; Steel fittings and malicable iron fittings to be used in a water supply systemshall be
galvanized-coated in accordance with ASTM A123,

Note h: See s, ILHR 84,30 {(4) (intro.) concerning the maximum lead content for fittings.

Note ¢; Cepper and copper alloy fittings conforming to M8% SP-103, may not be installed
underground.

(6) SfECIAL MATERIALS, (a) Skeet lead. Sheet lead for the following uses
may not weigh less than indicated in subds. 1. to 3.

1. Safe pans, 4 pounds per square foot;

(21. Site-fabricated flashings for vent pipes, 3 pounds per square foot;
an

3. Prefabricated flashings for vent pipes, 2% pounds per square foot.

(b) Traps and fixture drain connection fittings. Copper or tubular brass
traps ar;d fixture drain connections fittings shall be at least of 20 gage
material.

(c) Sheet copper. Sheet copper for the following uses may not weigh less
than indicated in subds. 1. and 2. and shall conform to ASTM B152.

1. Safe pans, 12 ounces per square foot;
2. Flashing for vent pipes, 8 ounces per square foot; and
3. Flush tank linings, 10 ounces per square foot.

(d) Cleanout plugs. Cleanout plugs shall be of brass or plastic, Brass
cleanout plugs shall be used with metaliic piping only and shall conform
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to ASTM A74. Plastic cleanout plugs shall conform to the requirements
of sub, (5) (a).

{e) Flush pipes and filtings. Flush pipes and fittings shall be of nonfer-
rous material and shall conform to ANSI A112,19.5,

(f) Safing materials. Safing materials made from chlorinated polyethyl-
ene shall conform to ASTM D4068.

History: Cr. Register, May, 1988, No. 389, eff. 6-1-88; am. (4) {intrc.), Register, August,
1988, No. 392, eff, 9-1-88; renum, (2) (e) to (g) to (f) to (h), er. (2) (e}, am. Table 84.30-4, r,
and recr. Table 84.30-5, Register, August, 1991, No. 428, eff, 9-1-91; am. {2) (¢), {d) 1. and (e},
1. (2) (d) 3., renum. (2) (d) 4. to be (2} (d) 3., er. (2) (i), Register, April, 1992, No. 436, eff, 5-1-
92; am. (3) (a), Tables I, 3 {0 9, 10 and 11, Register, September, 1992, No. 441, eff. 10-1-92;
am. Table 84.30-9, cr, (4) (g), Register, September, 1993, No, 453, eff. 10-1-93.

ILHR 84.40 Joinis and connections. (1) GENERAL. (a) Tightness. Joints
and connections in the plumbing system shall be watertight and gastight
for the pressure required by test or the system design, whichever is’
greater, with the exception of perforaied or open joint piping.

Note; The testing requirements for tightness are in s, ILHE §2.21.

(b) Preparation of pipe ends. Pipe ends shall be prepared in accordance
with the applicable pipe standard or the pipe or fitting manufacturer’s
instructions.

(e} Prohibited joints and conneciions, Unless otherwise permitted in this
chapter or ch. ILHR 82 or 83, the following types of joints and connee-
tions shall be prohibited:

1. Cement or concrete joints;

2. Mastic or hot poured bituminous joints;

3. Elastomeric rolling o-rings between different diameter pipes; _

4, Solvent cement joints between different types of plastic pipe; and
5. Roll grooving of galvanized steel pipe.

(2) ABS PLASTIC PIPE. Joints between acrylonitrile butadiene styrene
;()lastic pipe or fittings shall be installed in accordance with pars. (a) to
¢).

(a) Mechanical joints. Mechanical joints shall be installed in accord-
ance with the manufacturer’s instructions.

1. Drain and vent systems. Mechanical push-on joints for drain and
vent systems shall conform to ASTM D3212,

2, Water supply systems. Mechanical push-on joints and mechanical
compression-type joints for water supply systems which use a flexible
elastomeric seal shall conform to ASTM D3139.

(b) Solvent cemented 17\2’57?,13. Solvent cemented joints shall be made in
accordance with ASTM D2235 and its appendix, ASTM D2661 or
ASTM F628.

1, Joint surfaces shafl Ee clean and free of moisture,

2, Solvent cement conforming to ASTM D2235 shall be applied to all
joint surfaces and the joint shall be made while the cement is wet.
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3, Solvent cement shall be handled in accordance with ASTM F402.

4. Solvent cement used on pipes and fittings of a water supply system
shall conform to NSF 14 and shall be certified by a nationally recognized
testing agency as to conforming to NSF 14. The container for the solvent
cement shall bear the certification mark of the testing agency.

Note: See Appendix for further explanatory material,

(¢) Threaded joints. Threaded joints shall only be used on pipes of
schedule 80 or heavier, Threaded joints shall conform to ANSI B1.20.1.
The pipe shall be threaded with dies specifically designed for plastic pipe.
Thread lubricant or tape approved for such use shall be applied to the
male threads only.

(3) BLACK STEEL PIPE. Joints between black steel pipe or ﬁttiﬁgs shall -
be in accordance with pars. (a) to (d).

(a) Threaded joinis. Threaded joints shall conform to ANSI B1.20,1.
Pipe joint compound or tape shall be used on the male threads only.

(b) Mechanical joints. Mechanical joints shall be installed in accord-
ance with the manufacturer’s instructions,

(e} Caulked joints. Caulked joints shall only be used for drain or vent
pipihg. Caulked joints for hub and spigot piping and fittings shall be
firmly packed with oakum or hemp. Molten lead shall be poured in one
operation not less than one inch deep and not to extend more than 1/8
inch below the rim of the pipe, and caulked tight. Paint, varnish or other
coatings may not be used on the joining material until after the joint has
been tested and approved.

1. Caulked joints for drain piping shall be used only in a vertical
position,

2. Caulked joints for vent piping may be used for piping in a vertical or
horizontal position.

(l(cil) dWelded Joints. Joints between black steel pipe or fittings may be
welded.

(4) BRASS PIPE. Joints between brass pipe or fittings shall be in accord-
ance with the provisions of pars. (a) to (d).

{(a) Brazed joints, All joint surfaces to be brazed shall be cleaned br]ght
by other than chemical means. Brazing filler metal conforming to AWS
A5.B or other approved material shall be used. The joining of water sup-
ply piping shall be made with lead-free materials. “Lead-free ” shall
mean a chemical composition equal to or less than 0.2% of lead.

(b) Meckanical foints. Mechanical joints shall be installed in accord-
ance with the manufacturer’s instructions. Mechanical push-on joints
and mechanical compression type joints for water supply systems which
use flexible elastomeric seals shall conform to ASTM D3139.

(e) Soldered joints. All joint surfaces to be soldered shall be cleaned
bright by other than chemical means. A nontoxic flux shall be applied to
all joint surfaces. Solder conformmg to ASTM B32 or other approved
material shall be used, The joining of water supply piping shall be made
with lead-free materials, ‘‘Lead-free” shall mean a chemical composition
equal to or less than 0.2% of lead.
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(d) Threaded joints. Threaded joints shall conform to ANSI B1.20.1.
Pipe joint compound or tape shall be used on the male threads only.

Next page is numbered 399
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(5) CAST IRON PIPE. Joints between cast iron pipe or fittings shall be
installed in accordance with pars. (a) and (b).

(a) Caul!ced joints. 1. Drain and vent systems. Caulked joints for hub
and spigot pipe of drain and vent systems shalI be firmly packed with
oakum or hemp. Molten lead shall be poured in one operation not less
than one inch deep and not to extend more than % inch below the rim of
the pipe, and caulked tight. Paint, varnish or other coatings may not be
used on the joining materla] until after the joint has been tested and
approved,

2. Water supply systems. Joints for bell and spigot pipe of water sup-
ply systems shall be firmly packed with treated paper rope. Molten lead
shall be poured in one operation to a depth of 2% inches.

{ b) Mechanical joints. 1. Drain and vent systems. a. Mechanical push-
?\nS gl(‘)ll_'&tsc 1'5061‘ drain and vent systems shall have gaskets which conform to
4,

b. Mechanical sleave joints for drain and vent systems shall have a
rubber gealing sleeve conforming to ASTM (664, CISPI 310 or FM
1680. Where a stainless steel band assembly is used, the band assembly
shall conform to CISPI 810 or FM 1680. Mechanical joints shall be in-
stalled in accordance with the manufacturer’s instruetions.

2. Water supply systems. Mechanical push-on joints and mechanieal
compression type joints for water supply systems shall conform to
AWWA C111/A21.11. Lead tipped gaskets may not be uged.

{(¢) Threaded joints., Threaded joints shall conform to ANSI B1,20.1,
Pipe joint compound or tape shall be used on the male threads only.

(6) CPVC PLASTIC PIPE, Joints between chlorinated polyvinyl chlo-
ride plastic pipe or fittings shall be installed in aceordance with the provi-
sions of pars. (a) to (¢).

(a) Mechanical joints. Mechanical joints shall be instailed in accord-
ance with the manufaeturer’s instructions. Mechanical push-on type
joints which use flexible elastomeric seals shall conform to ASTM D3139.

* (b) Solvent cemented joints, Solvent cemented joints shall be made in
accordgnce with ASTM D2846 and its Appendix or ASTM F493 and its
Appendix.

1. Joint surfaces shall be clean and free of moisture. A primer con-
forming to ASTM F8656 shall be applied to all joint surfaces, The primer
shall be purple in color.

2. Solvent cement conforming to ASTM F493 shall be applied to all
Jomt surfaces and the joint shall be made while the cement is wet,

3. Solvent cement shall be handled in accordance with ASTM F402.
4. Solvent cement shall be orange in color.

5, Primer and solvent cement used on pipes and fittings of a water sup-
ply system shall conform to NSF 14 and shall be certified by a nationally
recognized testing agency as to conforming to NSF 14. The containers
for the primer and the solvent cement shall bear the certification mark of
the testing agency.
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Note: See Appendix for further exaplanatory material.

(c) Threaded joints. Threaded joints shall only be used on pipes of
schedule 80 or heavier. Threaded joints shall conform to ANSI B1.20.1.
The pipe shall be threaded with dies specifically designed for plastic pipe.
Thread lubricant or tape approved for such use shall be applied to the
male threads only.

(7} CONCRETE FIPE. Joints between concrete pipe or fittings shall be
made by use of an elastomeric seal conforming to ASTM C443.

(8) COPPER PIPE AND TUBING. Joints between copper pipe, fubing or
fittings shall be installed in accordance with pars. (a) to (e).

(a) Brazed joints. All joint surfaces to be brazed shall be cleaned bright
by other than chemical means. Brazing filler metal conforming to AWS
AS5.8 or other approved material shall be used. The joining of water sup-
ply piping shall be made with lead-free materials. “Lead-free” shall
mean a chemical eomposition equal to or less than 0.2% of lead.

(b) Flared joints. Flared joints may be used on annealed tubing for
water supply systems and shall be made by the use of a tool designed for
that operation,

(e) Mechanical joints. Mechanical joints shall be installed in accord-
ance with the manufacturer’s instructions, Mechanical push-on joints
and mechanical compression type joints for water supply systems which
usge flexible elastomeric seals shall conform to ASTM D3139,

(d) Soldered joints. All joint surfaces to be soldered shall be cleaned
bright by other than chemical means. A nontoxic flux shall be applied to
all joint surfaces. Solder conforming to ASTM B32 or other approved
material shall be used. The joining of water supply piping shall be made
with lead-free materials. *“Lead-free” shall mean a chemical composition
equal to or legs than 0.2% of lead.

(e) Threaded joints. Threaded joints shall conform to ANSI B1.20.1.
Pipe joint compound or tape shall be used on the male threads only.

(9) DUCTILE IRON PIPE. {a) Mechanical joints.' Mechanical push-on
joints and mechanical compression type joints for water supply systemns
sha(li] conform to AWWA C111/A21.11, Lead tipped gaskets may not be
uged.

(b} Threaded joints. Threaded joints shall conform to ANSI B1.20.1.
Pipe joint compound or tape shall be used on the maie threads only.

(10) GALVANIZED STEEL PIPE. Joints between galvanized steel pipe or
fittings or between galvanized steel pipe and cast iron fittings shall be
installed in accordance with pars. {a) to (e).

(a) Threaded joints. Threaded joints shall conform to ANSI B1.20.1.
Pipe joint compound or tape shall be used on the male threads only.

(b) Mechanical joints. Mechanical joints shall be installed in accord-
ance with the manufacturer’s instructions. Mechanical push-on joints
and mechanical compression type joints for water supply systems which
use flexible elastomeric seals shall conform to ASTM D3139.

(e) Caulked joints. Caulked joints shall only be used for drain or vent
piping. Caulked joints for hub and spigot piping and fittings shall be
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firmly packed with cakum or hemp. Molten lead shall be poured in one
operation not less than on inch deep and not to extend more than 1/8 inch
below the rim of the pipe, and caulked tight. Paint, varnish or other coat-
ings may not be used on the joining material until after the joint has been
tested and approved.

1. Caulked joints for drain piping shall be used only for piping in a
vertical position.

2., Caulked joints for vent piping may be used for piping in a vertical or
horizontal position,

(11) LEAD PIPE. Joints hetween lead pipe or fittings shall be installed in
accordance with pars. (a) and (b).

(a) Burned joints. Burned joints shall be uniformly fused together into
one continuous piece. The thickness of the joint shall be at least as thick
as the lead being joined. The filler metal shall be of the same material as
the pipe.

(b) Wiped joints. A wiped joint shall be full wiped, having an exposed
surface on each side of the joint not less than 3/4 inch and shall be at least
3/8 inch thick at the thickest point.

(12) PB PLASTIC PIPE AND TUBING, Joints between polybutylene
plastic pipe and tubing or fittings shall be installed in accordance with
pars. (a) to (e}

(a) Flared joints. Flared joints shall be made by use of a tool designed

fDog ﬂlgt operation, Flared joints shall be made in acecordance with ASTM

(b} Heat fusion joints. Heat fusion joints shall be made in accordance
with ASTM D2667 and ASTM D38309. Heat fusion joints shall be of a
socket fusion type.

1. Joint surfaces to be fused shall be clean and free of moisture.

2, All joint surfaces shall be heated to the temperature recommended
by the pipe or fitting manufacturer and joined.

3. The joint shall be undisturbed until cool.

(¢} Mechanical joints. Mechanical joints shall be installed in accord- .
ance with the manufacturer’s instructions. Mechanical push-on joints
and mechanical compression type joints which use flexible elastomerie
seals shall conform to ASTM D3139,

(13) PE PLaSTIC PIPE AND TUBING. Joints between polyethylene
piastic pipe, tubing or fittings shall be in acecordance with pars, (a) to (c).

(a) Flared joints. Flared joints shall be made by use of a tool designed
igr that operation, Flared joints shall be made in accordance with ASTM
3140,

(b) Heat fusion joints, Heat fusion joints shall be made in accordance
with ASTM D2857. Heat fusion joints shall be of a socket fusion type.

1. Joint surfaces to be fused shall be clean and free of moisture.

2. All joint surfaces shall be heated to the temperature recommended
by the pipe or fitting manufacturer and joined.
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WISCONSIN ADMINISTRATIVE CODE
ILHR 84

3. The joint shall be undisturbed until cool.

{(c) Mechanical joints. Mechanieal joints may be installed in aecord-
ance with the manufacturer’s instructions, Mechanical push-on joints
and mechanical compression type joints which use flexible elastomeric
seals shall conform to ASTM 13139,

(14) PVC PLASTIC PIPE. Joints hetween polyvinyl chloride plastic pipe
or fittings shall be in accordance with pars. (a) to {(¢).

(a) Mechanical joints, Mechanical joints shall be installed in accord-
ance with the manufacturer’s instructions.

1, Drain and vent systems. Mechanical push-on joints for drain and
vent systems shall conform to ASTM D3212,

2. 'Water supply systems. Mechanical push-on joints and mechanical
compression type joints for water supply systems which use flexible eia.s-
tomerlc seals shall conform to ASTM D3139.

(b) Solvent cemented joints. Solvent cemented joints shall be made in
accordance with ASTM D2855.

1. Joint surfaces shall be clean and free of moisture. A primer con-
forming to ASTM F656 shall be applied to all joint surfaces.

2. Solvent cement conforming to ASTM D2564 shall be applied to all
joint surfaces and the joint shall be made while the cement is wet.

3. Solvent cement shall be handled in accordance with ASTM F402,

4, Primer and solvent cement used on pipes and fittings of a water sup-
ply system shall conform to NSF 14 and shall be certified by a nationally
recogmzed testing agency as to conforming to NSF 14. The containers
for the primer and the solvent cement shall bear the certification mark of
the testing agency.

Note: See Appendix for further explanatory material,

(¢) Threaded joints. Threaded joints shall only be used on pipes of
sehedule 80 or heavier, Threaded joints shall conform to ANSI B1.20.1,
The pipe shall be threaded with dies specifically designed for plastic pipe.
Thread lubricant or tape approved for such use shall be applied to the
male threads only.

(15) STAINLESS STEEL. Joints between stainless steel pipe or fittings
shall be installed in accordance with the provisions of pars, (a) to (e).

{a) Mechanical joints. Mechanical joints shall be installed in accord-
ance with the manufacturer’s instructions, Mechanical push-on type
joints which use flexible elastomeric seals shall conform to ASTM D3139.

(b) Threaded joints. Threaded joints shall conform to ANSI B1.20.1.
Pipe joint compound or tape shall be used on the male threads only.

(c) Welded joints. Joints between stainless steel pipe or ﬁttmgs may be
welded.

(16) VITRIFIED CLAY PIFE. Joints between vitrified clay pipe or fittings
shall be made by use of elastomeric seals conforming to ASTM C426.
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{17) JOINTS BETWEEN PIPE AND FITTINGS OF DIFFERENT MATERIALS.
Connections between pipes of different materials shall be made with
mechanical compression type joints, installed in'accordance with manu-
facturer's instruetions or as specified in pars. (a) to (e).

" {a) Copper to cast sron, Connections between copper pipe or tube and
cast iron pipe shall be by means of either caulked joints in accordance
with sub. (5) (a) or threaded fittings in accordance sub. (5) (c).

(b) Copper to galvarized steel. Connections between copper pipe or tube
and galvanized steel pipe shall be by use of an adapter fitting. The copper
pipe shall be soldered to the adapter in accordance with sub. (8) (d). The
g::[a[l)\)famzed steel shall be threaded to t;he adapter in accordance with sub,
(10) (a)

(¢) Cast iron o steel or brass pipe. Connections between cast iron pipe
and galvanized or black steel or brass pipe shall be by means of:

1. Caulked joints in aceordance with sub. (8) {a); or
2. Threaded joints in accordance with sub. (5) (e).

{(d) Plastic to other materials, 1. Connections between plastic pipe and
cast iron pipe shall be by means of:

a. Caulked joints in accordance with sub, (5) (a); or
b. Threaded joints in accordance with sub. (5) (e).

2. Connections between different types of plastic pipe or between
plastic pipe and other piping materials other than cast iron shall be by.
means of threaded joints in accordance with sub. (14) (e).

(e} Lead to other piping materials., Connections between lead pipe and
other piping materials shall be by use of an adapter fitting conforming to
8. ILHR 84,30 (5) (a). The lead pipe shall be caulked or burned to the
adapter fitting in accordance with sub. (11).

(18) CONNECTION OF FIXTURES. Flanged fixtures which have integral
traps shall be mechanically fastened to the drain piping by means of a
compatible fitting. The joint between the fixture and the fitting shall be
sealed with a watertight gasket or setting compound.

History: Cr. Register, May, 1988, No. 389, eff, 6-1-88; am, (6) (b) 1. b, Register, Septem-
ber, 1992 No. 441, efi, 10-1-92,

ILHR 84.50 Aliernate approvals and experimental approvals. (1) GBN-
ERAL, The provisions of chs. ILHR 82 to 84 are not intended to prevent
the use of a plumbing material or product not specifically addressed
therein if the plumbing material or product has been approved by the
department.

(2) ALTERNATE APPROVAL. {a) Plumbing materials or products deter-
mined by the department to comply with the intent of chs. ILHR 82 to
84 and ch. 145, Stats., and not approved under s, IILHR 84.10, shall be
issued an alternate approval Alternate approvals shall be issued by the
department in writing.

{b) The department may require the submission of any information
deemed necessary for review. Sufficient ev1dence shall be- submitted to
the department to substantiate:
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1. Assertions of funetion and performance; and
2, Compliance with the intent of chs, ILHR 82 to 84 and ch. 145, Stats.

(¢) The department shall review and make a determination on an ap-
plieation for alternate approval within 3 months of receipt of all informa-
tion and fees required to complete the review.

(d) The department may impose specific conditions in issuing an alter-
nate approval, including an expiration date for the alternate approval,
Violations of the conditions under which an alternate approval is issued
shall constitute a violation of this chapter.

(e) If, upon review, the department determines that a plumbing inate—
rial or produet does not comply with the intent of chs, ILHR 82 to 84 and
ch, 145, Stats., the request for alternate approval shall be denied in
writing.

(3) EXPERIMENTAL APPROVAL. (a) The department may allow the in-
stallation of a plumbing material or product for the purpose of proving
compliance with the intent of chs. ILHR 82 to 84 and ch, 145, Stats.

{b) An experimental approval shall be required for each plumbing ma-
terial or product to be installed for the purpose of proving compliance
with the intent of chs. ILHR 82 to 84 and ch. 145, Stats. A separate
experimental approval shall be obtained for each product where such a
product is to be used. Experimental approvals shall be issued by the de-
partment in writing, Experimental approvals shall be denied by the de-
partment in writing.

{¢) The department may require the submission of any information
deemed necessary for review.

* (d) The department may limit the number of applications it will ac-
cept for experimental approval of products.

(e) The department shall review and make a determination on an ap-
plication for experimental approval within 6 months of receipt of all in-
formation and fees required to complete the review.

(f} The department may impose specific conditions in issuing an exper-
imental approval. Violations of the conditions under which an experi-
mental approval is issued shall constitute a violation of this chapter.

{g) If the department issues an experimental approval:

1. Plans detailing the installation of the plumbing material or produet
shall be submitted to the department in accordance with s. ILHR 82.20
(4) or 83.07 (2).

2. A copy of the experimental approval shall be attached to the sub-
mitted plans and approved plans.

3. A ietter of consent from the owner of the installation shall be at-
tached to the submitted pians and approved plans. The letter shall ac-
knowledge that the owner has received and read a copy of the experimen-
tal approval and s. ILHR 84.50..

4, The completed installation shall be inspected for compliance with
the approved plans by the department. A report on the completed instal-
lation shall be written by the department. :
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5. A written report, from the party who was issued the experimental
approval, shall be submitted to the department detailing the function
and performance of the installed plumbing material or product. The re-
port shall be completed at time intervals specified by the department,
but not less than onee a year,

6. On-site inspections shall be performed by the department at time
intervals specified by the department, but not less than once a year. A
report on the inspection shall be written by the department. The depart-
ment may assess a fee for the inspection.

7. Five years after the date of the completed installation the depart-
ment shall within 6 months order the removal of the plumbing material
or product or issue an alternate approval.

(h) If chs. ILHR. 82 to 84 or ch. 145, Stats., are revised to include or
permit an experimental plumbing material or product to conform with -
the intent of chs. ILHR 82 to 84 and ch, 145, Stats., the department shall
waive the requirements of par. {f} as to that material or product.

(4) MODIFICATIONS, If a plumbing material or product with an alter-
nate or experimental approval or the installation of an experimentally
approved plumbing material or produet is modified or additional asser-
tions of function or performance are made, the alternate or experimental
approval shall be considered null and void, unless the product is resub-
mitted to the department for review and the approval is reaffirmed.

(6) REVOCATION. The department may revoke an alternate or experi-
mental approval issued under this section for any false statements or
misrepresentations of facts or data on which the alternate or experimen-
tal approval was based or as a result of produet failure,

(6) LIMITATIONS. An alternate or experimental approval of a plumbing
material or product issued by the department may not be construed as
an assumption of any respongibility for defects in design, construction, or
performance of any plumbing material or product nor for any damages
that may result.

(7) FEES. Fees for the review of a plumbing material or product under
this section and any required on-site inspections shall be submitted in
accordance with s. Ind 69.23 (5) (d) or (e}, and (f).

History: Cr. Register, May, 1988, No, 389, eff. 6-1-88; correction in (7) made under s. 13,93
(2m) (b) 7, Stats., Register, August, 1988, No. 892,

ILHR 84.60 Incorporation.of standards by reference. (1} COnsgENT. Pur-
suant to s, 227.025, Stats., the attorney general and the revisor of stat-
utes have consented to the incorporation by reference of the standards
listed in sub. (4),

(2) CopriEs, Copies of the adopted standards are on file in the offices of
the department, the secretary of state and the revisor of statutes. Copies
may be purchased through the respective organizations listed in Tables
84.60-1 to 84,60-10.

(3) INTERIM AMENDMENTS. Interim amendments of the adopted stan-
dards shall have no effect in the state until such time as this section is
correspondingly revised to reflect the changes.
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(4) ADOPTION OF STANDARDS. The standards referenced in Tables
g}tli.ﬁ(}-l to 84.60-10 are hereby incorporated by reference into this
apter.

" Table 84.60-1

Association of Home Appliance Manufacturers
AHAM 20 North Wacker Drive
Chicago, Illinois 60606

Standard Reference
Number : Title

DW-1.82 " Household Dishwashers

Table 84.60-2

ANSI American National Standards Institute, Inc.
1430 Broadway
New York, New York 10018

Standard Reference
Number Title

1 Al112,6.1M-79 Supports for Off-the-Floor Plumbing
Fixtures for Public Use

2 Al112,14.1-75 Backwater Valves

3. Al12.18.1M-89 Plumbing Fixture Fittings

4, Al112.19,1M-87 Enameled Cast Iron Plumbing Fixtures

5

5

Al112,19.2M-82 Vitreous China Plumbing Fixtures

m, Al12.19.2M-90 Vitreous China Plumbing Fixtures
6. A112,19.3M-87 Stainless Steel Plumbing Fixtures
: {Designed for Restdential Use)

7

8

A112.19.4-84 Porcelain Fnameled Formed Steel Plumb-
ing Fixtures
Al112.19.5-79 Trim for Water Closet Bowls, Tanks and
Urinals {Dimensional Standards)
8m. Al112.19.6-90 Hydraulic Requirements for Water Closets
and Urinals

9. Al12.21.1M-80 Floor Drains
10,  A112.21,2M-83 Roof Drains

11, Al112.26.1-84 Water Hammer Arrestors
12, B1.20.1-83 Pipe Threads, General Purpose (Inch)
13. E16.1-75 Cast Iron Pipe Flanges and Flanged Fit-
) : tings, Class 25, 125, 250, and 800
14, B16.3-77 Malleable Iron ‘Threaded Fittings, Class
) 150 and 300 -
15. B16.4-77 Casztﬁll]ron Threaded Fittings, Class 125 and
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Standard Reference

Number Title

16. Bl16.5-81 Pipe Flanges and Flanged Fittings, Steel
Nickel Alloy and Other Special Alloys

17. B16.9-78 Factory-Made Wrought Steel Buttwelding
Fittings

18. Bl14.11-80 Forged Steel Fittings, Socket-Welded and
Threaded

19. B16,12-83 Cast Iron Threaded Drainage Fittings

20, B16.15-78 Cast dBrzosrbze Threaded Fittings, Class 125
an

21, B16.18-78 Cast Copper Alloy Solder-Joint Pressure
Fittings

22. Bl16.22-80 ‘Wrought Copper and Copper Alloy Solder
Joint Pressure Fittings

23. B16.23-76 Cast Copper Alloy Solder Joint Drainage
Fittings (DWV)

24, B16.24-79 Bronze Pipe Flanges and Flanged Fittings,
Class 150 and 300

25. B16.26-83 Cast Copper Alloy Fittings for Flared Cop-
per Tubes

26. B16.28-78 ‘Wrought Steel Buttwelding Short Radius
Elbows and Returns

27. B16.29-80 Wrought Copper and Wrought Copper Al-
loy Solder Joint Drainage Fittings
(DWYV)

28, B16.32-79 Cast Copper Alloy Solder Joint Fittings for
Sovent Drainage Systems

29, B1642-79 Fittings, Olass 150 and 300, Ductile Iron
Pipe Flanges and Flanged

30. Bl16.43-82 Wrought Copper and Copper Alloy Solder:
goint Fittings for Sovent Drainage Sys-

ems

31. B36.19M-85 Stainless Steel Pipe

32, 721.22-86 Relief Valves and Automatie Gas Shutoff
Devices for Hot Water Supply Systems

33, Z124.1-87 Plastic Bathtub Units

34, Z124.2-87 Plastic Shower Receptors and Shower Stalls

35, .Z124.3-86 Plastic Lavatories

36. Z124.4-86 Plastic Water Closet Bowls and Tanks
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Table 84.60-3

ARI

Air-Conditioning and Refrigeration Insti-

tute :
1815 North Fort Myer Drive
Arlington, Virginia 22209

Standard Reference

Number Title
ARI-1010-84 Drinking-Fountains and Self-Contained,
Mechanically-Refrigerated Drinking-
Water Coolers
Table 84.60-4
ASSE American Society of Sanitary Engineering

P.0. Box 9712
Bay Village, Ohic 44140

Standard Reference

Number Title
1. 1001-90 Pipe Applied Atmospheric Type Vacuum
Breakers
2, 1002-86 Water Closet Flush Tank Ball Cocks
3. 1003-82 ‘Water Pressure Reducing Valves for Do-
mestic Water Supply Systems
4,  1004-90 Commercial Dishwashing Machines
5, 1005-86 Waé:g—:-r Heater Drain Valves, %” Iron Pipe
.. Bize
6. 1006-86 Residential Use {Household) Dishwashers
7. 1007-86 Home Laundry Equipment
8. 1008-86 Household Food Waste Disposer Units
9. 1009-90 Commercial Food Waste Grinder Units
10. 1010-82 ‘Water Hammer Arrestors
11, 1011-82 Hose Connection Vacuum Breakers
12, 1012-78 Backflow Preventers with Intermediate At-
. mospheric Vent
13. 1013-88 Reduced Pressure Principle Backflow Pre-
venters, Including Appendix
14.  1014-90 Handheld Showers
15. 1018-86 Trai{g gea] Primer Valves, Water Supply
e
16. 1019-78 Wall Hydrants, Frost Proof Automatic
Draining, Anti-Backflow Types
17.  1023-79 Hot Water Dispensers, Household Storage
Type, Electrical
18, 1025-78 Diverters for Plumbing Faucets with Hose
Spray, Anti-Siphon Type, Residential
Appiications
19, 1035-84 Laboratory Faucet Vacuum Breakers
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Table 84.60-5

ASTM

American Society for Testing and Materials
1916 Race Street
Philadelphia, Pennsylvania 19103

Standard Reference

Number Title
1. A5390a Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated Welded and Seamless, Specifica-
tion for
2. AT4-87 Cast Iron Soil Pipe and Fittings, Specifica-
tion for
4, Al123-89a Zinc (Hot-Galvanized) Coatings on Prod-
ucts Fabricated from Rolled, Pressed,
and Forged Stee] Shapes, Plates and
Strip, Specification for
5  A270-90 Seamless and Welded Austenitic Stainless
Steel Sanitary Tubing, Specification for
6. A377-89 Gray Iron and Ductile Iron Pressure Pipe,
Specification for
7. A403-90 Wrought Austenitic Stainless Steel Piping
Fittings, Specification for
8. A450-89 General Requirements for Carbon, Ferritic
Alloy, and Austenitic Ailoy Steel T'ubes,
Specification for
9. B32-89 Solder Metal, Specification for
16. B42-89 Seamless Copper Pipe, Standard Sizes,
Specification for
11. B43-91 Seamless Red Brass Pipe, Standard Sizes,
Specification for
12. B75-86 Seamless Copper Tube; Specification for
13. B88-89 Seamless Copper Water Tube, Specification
or
14. B152-88 Copper Sheet, Strip, Plate, and Rolled Bar,
. Specification for
15. B251-88 General Requirements for Wrought Seam-
less Copper and Copper-Alloy Tube,
Specification for
16, B302-88 Threadiess Copper Pipe, Specification for
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-Standard Reference

Number Title

17. B306-88 Copper Drainage Tube (DWY), Specifica-
tion for ‘

18. (C4-62(1986) Clay Drain Tile, Specification for

19. C14-90 Concrete Sewer, Storm Drain, and Culvert
Pipe, Specification for

20, (C76-90 Reinforced Conerete Culvert, Storm Drain,
and Sewer Pipe, Specification for

21, C425-90a Compression Joints for Vitrified Clay Pipe
and Fittings, Specification for

22, (C443-85a(1990) Joints for Circular Concrete Sewer and Cul-
vert Pipe, Using Rubber Gaskets, Speci-
fication for

23, (Cb564-88 Rubber Gagkets for Cast Iron Soil Pipe and
Fittings, Specification for

24, - C700-8%a Vitrified Clay Pipe, Extra Strength, Stan-
dard Strength, and Perforated, Specifica-
tion for

25. D15627-89 Aecrylonitrile-Butadiene-Styrene (ABS)

- Plastic Pipe, Schedules 40 and 80, Speci-

fication for

26, D1785-89 Paly (Vinyl Chloride) (PVC) Plastic Pipe,
fSchedules 40, 80 and 120, Specification
or :

27. D2104-89 Polyethylene (PE) Plastic Pipe, Schedule

- 40, Specification for

28, D2235-89 Solvent Cement for Acrylonitrile-Butadi-
ene-Styrene {(ABS) Plastic Pipe and Fit-
tings, Specification for

29, D2239-89 Polyethylene {PE) Plastic Pipe (SIDR-PR)
Based on Controlled Inside Diameter,
Specification for

30, D2241-89 Poly (Vinyl Chloride) (PVC) Plastic Pipe
{SDR-~PR), Specification for

31. D2282-89 Acrylonitrile-Butadiene-Styrene (ABS)
Plastic Pipe (SDR-PR}, Specification for

32, D2321-89 Underground Installation of Thermoplastic
Pipe, for Sewers and Other Gravity-
Flow Applications, Practice for

33. D2447-89 Polyethylene (PE) Plastic Pipe, Schedules
40 and 80 Based on Outside Diameter,
Specification for

34, D2464-90 Threaded Poly {Vinyl Chloride) {PVC)
Plastic Pipe Fittings, Schedule 80, Speci-
fication for

36. D2466-90a Poly (Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40, Specification for

37. D2467-90 Socket-Type Poly (Vinyl Chloride) (PVC)

Plastic Pipe Fittings, Schedule 80, Speci-
fication for

Register, September, 1992, No, 441
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Standard Reference

Number

Title

38.

40.

41.
42,
43,

44,

45,

46.
47.
48.

49,

50,
51.
b3.

54,

56,

56.

D2468-89
D2564-88

D2603-90
D2657-90
D2661-90

D2662-89
D2665-91b

D2666-89
D2672-89
D2680-90

D2683-90

D2729-8%
D2737-89
D2751-89

D2774-72(1983})
D2846-90

D2852-89

Acrylonitrile-Butadiene-Styrene (ARS),
Plastic Pipe Fittings, Schedule 40, Speci-
fication for

Solvent Cements for Poly (Vinyl Chloride)
(PVC) Plastic Pipe and Fittings, Specifi-
cation for

Plastic Insert Fittings for Polyethylene
(PE) Plastic Pipe, Specification for

Heat-Joining of Polyolefin Pipe and Fit-
tings, Specification for

Acrylonitrile-Butadiene-Styrene (ABS)
Schedule 40 Plastic Drain, Waste, and
Vent Pipe and Fittings, Specification for

Polybutylene (PB) Plastic Pipe (SIDR-
PR), Based on Controlled Inside Diame-
ter, Specifieation for

Poly (Vinyl Chloride) (PVC) Plastic Drain,
Waste, and Vent Pipe and Fittings,
Specification for

Polybutylene (PB) Plastic Tubing, Specifi-
cation for

Bell-End Poly (Vinyl Chloride) (PVC)
Pipe, Specification for

Acrylonitrile-Butadiene-Styrene (ABS) and
Poly (Vinyl Chioride) (PVC) Composite
Sewer Piping, Specification for

Socket-Type Polyethylene Fittings for
QOutside Diameter-Controlled Polyethyl-
ene Pipe and Tubing, Specification for

Poly (Vinyl Chloride) (PVC) Sewer Pipe
and Fittings, Specification for

Polyethylene {PE} Plastic Tubing, Specifi-
cation for

Acrylonitrile-Butadiene-Styrene (ABS)
fSewer Pipe and Fittings, Specification

or

Underground Installation of Thermoplastic
t}:’ressure Piping, Recommended Practice

or

~ Chlorinated Poly (Vinyl Chloride) (CPVC)

Plastic Hot- and Cold-Water Distribu-
tion Systems, Specification for

Styrene-Rubher (SR) Plastic Drain FPipe
and Fittings, Specification for

Register, September, 1992, No. 441
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Standard Reference
Number Title

57.  D2855-90 Making Solvent-Cemented Joints with
' Poly (Vinyl Chloride} (PVC) Pipe and
Fittings, Practice for

58. D3000-89 Polybutylene (PB) Plastic Pipe (SDR-PR)
: " Based on Outside Diameter, Specifica-
tion for _
60. D3034-89 Type PSM Poly (Vinyl Chloride) (PVC)
Sewer Pipe and Fittings, Specification
or
61. D3035-89a Polyethylene (PE) Plastic Pipe (SDR-PR)

Based on Controlled Outside Diameter,
Specification for

63. 1D3139-89 Joints for Plastic Pressure Pipes Using
Flexible Elastomeric Seals, Specification

for

64. D3140-90 Flaring Polyolefin Pipe and Tubing, Prac-
tice for

66. 1»3212-89 : Joints for Drain and Sewer Plastic Pipes

Using Flexible Elastomeric Seals, Speci-
fication for

67. D3261-90 Butt Heat Fusion Polyethylene (PE)
Plastic Fittings for Polyethylene (PE)
t?]aé.stic Pipe and Tubing, Specification

: or

69. D3309-89a : Polybutylene (PB) Plastic Hot- and Celd-
Water Distribution Systems, Specifica-
tion for

70.  D3311-90a Drain, Waste, and Vent (DWYV) Plastie
Fittings Patterns, Specification for

71. D4068-89 Chlorinated Polyethylene (CPE) Sheeting
for Concealed Water-Containment
Membrane, Specification for

72. F402-88 Safe Handling of Solvent Cements and
Primers Used for Joining Thermoplastic
Pipe and Fittings, Practice for

73. F405-89 -Corrugated Polyethylene (PE) Tubing and
Fittings, Specification for
74.  F409-88 Thermoplastic Acecessible and Replaceable

Plastic Tube and Tubular Fittings,
* Specification for

75. 437-89b Threaded Chlorinated Poly (Vinyl Chlo-
ride) (CPVC) Plastic Pipe Fittings,
Schedule 80, Specification for

76. F438-90 Socket-Type Chlorinated Poly (Vinyl Chlo-
ride) (CPVC) Plastic Pipe Fittings,
Schedule 40, Specification for

7.  F439-90 Socket-Type Chlorinated Poly (Vinyl Chlo-
ride) (CPVC) Plastic Pipe Fittings,
Schedule 80, Specification for

Register, September, 1992, No. 441
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Standard Reference '
Number Title

78. 441-89 Chlorinated Poly (Vinyl Chioride) (CPV()
Plastic Pipe, Schedules 40 and 80, Speci-
fication for

79, F442-89 ~ Chlorinated Poly (Vinyl Chloride) {CPVC)
Plastic Pipe (SDR-PR), Specification for

81, F477-76(1985) Elastomeric Seals {Gaskets) for Joining
Plastic Pipe, Specification for

82. P493-89 Solvent Cements for Chlorinated Poly
(Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings, Specification for

83. F62891 Acrylonitrile-Butadiene-Styrene (ABS)

: Schedule 40 Plastic Drain, Waste, and
Vent Pipe with a Cellular Core, Specifi-
cation for

84. F656-89a Primers for Use in Solvent Cement Joints

‘ of Poly (Vinyl Chloride) {PVC) Plastic
Pipe and Fittings, Specification for
84m. F810-85 Smoothwall Polyethylene (PE) Pipe for
Use in Drainage and Waste Disposal
Absorption Fields, Specification for

85, F845-88 Plastic Insert Fittings for Polybutylene

(PB} Tubing, Specification for

Table 84.60-6

Ameriean Welding Society
AWS 2501 N.W. Tth Street
Miamt, Florida 331256

Standard Reference
Number Title

AWS Ab.8-89 Filler Metals for Brazing, Specification for

Table 84.60-7

American Water Works Association
AWWA Data Processing Department

6666 West Quincy Avenue

Denver, Colorado 80236

Register, September, 1992, No, 441
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Standard Reference
Number

Title

1. C110/A21.10-87

2. C111/A21.11-90
3.  Cl15/A21.15-88

4, . C151/A21,51-86

5. C153/A21.53-88

6. C900-89

American National Standard for Ductile-
Iron and Gray-Iron Fittings, 3 in.
through 48 in,, for Water and Other Li- i
quids .

American National Standard for Rubber-
Gasket Joints for Ductile-Iron Pressure
Pipe and Fittings

American National Standard for Flanged
Ductile-Iron and Gray-Iron Pipe with
Threaded Flanges

American National Standard for Ductile-
Iron Pipe, Centrifugally Cast in Metal
Molds or Sand-Lined Molds, for Water
or Other Liquids

American National Standard for Ductile-
Iron Compact Fittings, 3 in, through 16 |
in., for Water and Other Liquids

American Water Works Association Stan-
dard for Polyvinyl Chloride (PVC) Pres-
sure Pipe, 4 in. through 12 in., for Water
Distribution

Table 84.60-§

CISPI

Cast Iron Soil Pipe Institute
1499 Chain Bridge Road, Suite 203
MecLean, Virginia 22101

Standard Reference

Number Title
1. 301-90 Hubless Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste,
and Vent Piping Applications, Specifica-
tion for
2. 310-90 Coupling for use in Connection with

Hubless Cast Iron Soil Pipe and Fittings
for Sanitary and Storm Drain, Waste,
and Vent Piping Applications, Specifica~
tion for

Register, September, 1992, No. 441
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Tahle 84.60-8m

FMRC

Factory Mutual Research Corp.
1151 Boston-Providence Turnpike
Norwood, Massachugetts 02062

Standard Reference
Number

Title

1680

Couplings used in Hubless Cast Iron Sys-
tems for Drain, Waste or Vent, Sewer,
Rainwater or Storm Drain Systems
Above and Below Ground, Industrial/

. %}égmercial and Residential, January

Table 84,60-9

F8

Federal Specifications*
National Burean of Standards
Office of Engineering Standards
U.S. Department of Commerce
Washington, D.C. 20234

*Standards are available from the
Superintendent of Documents
U.8, Government Printing Office,
Washington, D.C. 20402

Standard Reference
Number

Title

WW-P-325B

Pipe, Bends, Traps, Caps and Plugs; Lead
{For Industrial Pressure, and Soil and
Waste Applications), June 9, 1976

Table 84.60-10

MSS

Manufacturers Standardization Society of
the Valve and Fittings Industry, Inc.
127 Park Street, N.E.

Vienna, Virginia 22180
Standard Reference
Number Title
SP - 103 Wrought Copper and Copper Alloy

Insert Fittings for Polybutylene Systems,
April 1890

Register, September, 1993, No. 453
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Table 84.60-11

NSF

National Sanitation Foundation
3475 Plymouth Road

P.O. Box 1468

Ann Arbor, Michigan 48106

Standard Reference
Number

Title

Standard 14-90

Plastic Piping Compounds and Related
Materials

Table §4.60-12

Standard Reference

Number Title
Water Quality Association
WQA 4151 Naperville Road
Lisle, Illinois 60532
Standard Reference
Number Title
S-100-85 Household, Commercial and Portable Ex-

change Water Softeners

History: Cr. Register, May, 1988, No, 389, eff. 6-1-88; am. Table 84,60-5, r. and recr. Table
84.60-9, Register, August, 1991, No, 428, ff. 9-1-91; am. Table 84.60-2, Register, April, 1992,
No, 436, eff. 5-1-92; 5. Tables 2 to 10, er. T'able 8, Register, September, 1992, No. 441, eff,
10-1-92; rn. Tables 84.60-10 and 84-60-11 to be Tables 84.60-11 and 12, Cr. Table 84.60-10,
Register, September, 1893, No, 453, eff, 10-1-93.

Register, September, 1993, No. 453
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APPENDIX

The material contained in this appendix is for clarification purposes
only. The notes, illustrations, ete., are numbered to correspond to the
number of the rule as it appears in the text of the code.

A-84.13 Penetrations of fire resistive assemblies. The following sketches
depict possible methods of penetrating fire resistive assemblies with
plumbing piping systems. For the current acceptable methods, contact
the Bureau of Buildings and Struetures, P.O. Box 7969, Madison,
Wiseonsin 53707.

Register, May, 1988, No. 389
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A-84.20 (3) ACCESSIBLE TOILET ROOMS AND SANITARY FACILITIES. The
following sketches and diagrams are a reprint form the 1986-1987 edition
of the Building and Heating, Ventilating and Air Conditioning Code,
chapters ILHR 50-64. For the current accessibility requirements,
contact the Bureau of Buildings and Structures, P.O. Box 7969,
Madison, Wisconsin 53707.

Register, May, 1988, No. 389
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36"
Min.

_+.

42"
Max,
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48"
Min.

—-

_+_ 78" Min. _*_

INDUSTRY, LABOR & HUMAN RELATIOI\EHR o 421

EXAMPLES OF ACCESSIBLE TOILET COMPARTMENTS
AS SPECIFIED IN TABLE 52.04-A

+ 78" Min, __+_

Recommended fixtures:

1. Elongated bowl;
2, Wall mounted,

Note: These are examples of
toilet room compartments which are
located within accessible toilet
TOOMmS .

_4_ 78" Min, —+

T
3z C:' Min.
+

+ 72% Min, + + 57"M1n._+_
-+

a1 G4m
: Min.

The door of the 34" x 57
water closet compartment
having a frontal appreach
should not align with the
placement of the water closet,

Register, May, 1988, No. 389
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ILHR 84
ACCESSIBLE BATHING FACILITIES
364 3g"
36" Min. .
" Min.

-*

" P ————] —
21_ T angn
RYAN ,

AN—
§ide Elevatdion - Bathtub End Elévation — Bathtub

.
60"
turning

&0"

turning
space

These diagrams are examples ¢f accessible bathrcoms which may be used
for motels, hotels, hospitals and nursing homes,

Register, May, 1988, No. 389
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ACCESBSIBLE BATHING FACILITIES

-+
1_ _,_1 )"—wﬂl_

307 36"
19"
SLops -y &5LOPE '!‘ + _I_ AL

£/2" Max.

g
Section View - Shower 3

Plan View - Shower

=
o)l
- - A

turning

32% doot
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EXAMPLES OF ADAPTABLE BATHROOM LAYOUTS
FOR RESIDENTIAL LIVING UNITS
(not including hotels and matels)

L 96" |

60"

108" .

42"

These examples may be modified for accessibility by using outward
swinging doors or pocket sliding doovs.

Register, May, 1988, No. 389
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A~-84,20 (4) Spacing of plumbing fixtures.
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A-84.20 (4) Minimum size of shower compartments.

CENTERLING / X i

OF TREgsHOLD

|~ FINISHED
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' I SURFACE
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A-84.30(1) Measuring radius of
a bend in PB pipe or tubing

Repister, May, 1988, No. 389
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A-Tables 84.30-8 and -9, ASTM D2774. The following is a reprint of excerpts from ASTM

D2774-72(R1978), Recommended Practice for Underground Instalation of Thermoplastic
Pressure Piping.

Register, May, 1988, No. 389
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qg"v’ Designation: D 2774 - 72 (Reapproved 1983)

Standard Recommended Practice for
Underground Installation of Thermoplastic Pressure Piping’

This standzrd is itsued undes the fixed designation D 2774; the numder immediattly following the designition indicates the year of”
original adoption o, in the case of revision, the year of last savision. A number in parcniheses indicates the year of st seapproval. A
supersenipl ensiton (£} Snditates an editoriaf change singe the ISt revision of wapproval

This mevhod has beent approved for use by ogencies of the Deparimeat of Defestss wnat for listing in the DOD frfex of Specificasion and
Srandards.

INTRODUCTION

In genersl, thermoplastic pressure pipe can suppon earth loads without sustaining excessive
slress by mobilizing lateral passive soil forces and internal pressure forces. Thenmoplastics have the
ability to be deformed without a proportionaze increase in stress allowing intemna? forces 1o appose
external forces. Proper installation techitigue ensures that the necessary passive soil pressures at the
sides of the pipe will be develeped and maintained.

Soils in which trenches are dug shouid be examined and identified and the trenches prepared and

backfilled in accordance with sound bedding practices and this recommendation.

1. Scope

1.1 “This recommended practice covers procedures and
references ASTM specifications for underground instalation
of thermoplastic pressure piping, 6 in. nominal size and
smaller. It s beyond the scope of this document to describe
Ihese procedures in detail since it is recognized that signifi-
cant differences exist in thefr implementation depending on
kind and type of pipe matenial, pipe size and wail thickness,
soil conditions, and the specific end use. Specific pipe
characteristics and end use requirements may dictale modi-
fication af the procedures stated or referenced hesein.

Nare—~The values staled in US. customary units are o be reparded

D 2104 Specification for Pelyethylene (PE) Plastic Pipe,
Schedule 40*

D2239 Specification for Polyethylene (PE} Plastic Pipe
(SIDR-PR) Based on Centrolled Inside Diamete

D 2241 Specification for Poly(Vinyl Chloride} (PYC) Pres-
surg-Rated Pipe (SDR} Series® .

D 2282 Specification for Acrylnnitrilc-Bumdienc-Slyrcne
(ABS) Plastic Pipe {SDR-PR)?

D 2446 Specification for Celiulose Acetate Butyrate (CAB)
Plastic Pipe (SDR-PR) and Tubing®

D 2447 Specification for Polyethylene (PE) Plastic Pipe,
Schedules 40 and 30 Based on Qutside Diameter

2662 Specification for Polybutylene (PB) Plastic Pige

25 the standard. (SDR-PRY
1.2 This standard may involve hazardous materials, oper- D %i?}?n:peciﬁcalion for Polybutylene (PB) Plastic

ations, and equipment. This standard does not purpert to
address all of whoever uses this siondard to conswll and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitgtions prior to nse.
Specific precautionary statements are given in Scefion 6.

L. Referenced Documents

2.1 ASTM Standards:

2.1.1 Pipe and Tubing:

D 1503 Specification foe Cel]u!ose Acctate Butyrate (CAB}
Plastic Pipe, Schedule 40°

D 1527 Specification for Acrylorli!ri!evBumdienc—Slyrenc
{ABS) Plastic Pipe, Schcdules 40 and 80°

D 1785 Specification for Paly({Vinyt Chlnndc) {PVC)
Plastic Pipe, Schedules 40, 80, and 120°

! This recommended practice is under the jurisdiction of ASTA Committee
F-17 an Plastic Piping 5yslems and is the direct sporsibility of Subcommities
FIT61 60 Water Pipe.

Curreat edition apprved Nov. 20, 1972, Published February 1973. Originaliy
Dublishod a5 D 2774 - 8% T. East previous odition D 2774 - 69 T,

2 Discontinued, sce /936 Annual Book of ASTM Standardy, Vol 05.04.

* Annual Bock of ASTH Standaxds, Vol 03.04,

313

D 2672 Specification for Joints for IPS PYC Pipe Using
Solvent Cement

02737 Specification for Palyethylene (PE) Plastic Tubing®

D740 Specnf'callun for Poly(¥inyl Chloride) (PYC)
Piastic Tubing?

2.1.2 Joining Materials:

2235 Specification for Solvent Cement for Acrylonitrile
-Butadiene-Styrene {ABS) Plastic Pipe and Finings®

D 2464 Specificaticn for Threaded Poly{Vinyl Chloride)
(PVC} Plastic Pipe Fitfings, Schedule 80°

D2465  Specification " for Threaded  Acrylonitrile-
Huztadiene—Smene {ARS) Plastic Fipe Fittings, Schedule
80

D2466 Specilication for Poiy(\"inyl Chleride) {PVC)
Plastic Pipe Fittings, Schedule 40*

D 2467 Specification jor Socket-Type Paly(Viny Chlo-
ride) {PVC} Plastic Pipe Fittings, Schedule 807

D 2468 Specification for Acrylonitrite-Butadiene Styrene
{ABS) Piastic Pipe Filtings, Schedule 40°

D246% Specification for Sockel-Type Acryonitrile-
8{Sulmciiem: Styrene (ABS) Plastic Pipe Fittings, Scheduls

4

Register, May, 1988, No. 389



422-8
ILHR 84

D 2560 Specilication for Solvent Cements for Cellulose
Acclate Butyrate (CABY Plastic Pipe, Tubing, and
Fitings*

2564 Specification for Solvent Cements for Poly(Vinyl
Chleride) (PVC) Plastic Pipe and Fistings

D 2610 Specification for But Fusion Polyethylene (PE)
Plaslic Pipe Fittings, Schedute 40%

D261t Specification for Butt Fusion Palyethylene (FE)‘_

Piaslic Fipe Fittings, Schedute 801

D 2657 Praciice for Heat-Joining Polyolefin Pipe and
Filtings®

D 2683 Specification for Sockel-Type Polyethylene Fit-
tings for Outside Diameter-Controlled Polyethylene
Pipe and Tubing®

2...3 End Use Specification:

D 2513 Specification for Thermeplastic Gas Pressure
Piping Systems®

2.1.4 Miscellaneous:

D 1598 Test Method for Fime-10-Failure of Plastic Pipe
Under Constant Intemal Pressure?

1599 Test Method for Short-Fime Hydraulic Failure
Pressure of Plastic Pipe, Tubing, and Filtings®

132422 Method of Determining Dimensions of Thermo-
plastic Pipe and Fillings®

D 2152 Tes1 Method for Degeee of Fusion of Extruded
Poly(Vinyl Chloride) (PVC) Pipe and Molded Fittings
by Acetone Immersion®

12444 Test Method [or Impact Resistance of Thermo-
plaslic Pipe and Fittings by Means of a Tup (Falling
Weight)*

3. Joining

3.1 Plastic pipe may be jeined 1ogether oz to other pipesof
dissimilar maleral using a number of dilferent techniques.
The fechnigue used must be suitable for the particular pipes
being jeined 10 onc another, Manufaciurers should be
cansulted for specific instructions not covered by existing
specificalions. When zequesting information, the intended
sarvice application should be made known,

3.2 Skilt and knowledge on the par of the operator are
tequired using recommended techniques 1o obtain quality
joints. Training of new operators should be made vnder the
guidance of skilled operators.

3.3 Joining specifications are listed under 2.1.2 of this
recommended practice,

4. Trenching

4.1 Trench Contowr—The trench bottom should be con-
tinuous, relatively smoath, and free of rocks, Where fedge
rock, hardpan or boulders are encountered, it is advisable (o
pad the rench boltom vsing sand or compacted fine grained
soils.

4.2 Trench Width—The width of the trench at any point
below the top of the pipe should be sufficient 10 provide
adequate room for; (J) joining the pipe in the ditek, if 1his is
required; (2) snaking a pipe from side-to-side along the
bottom of the ditch, if recommended by the pipe manufac-
tueers; and {3) filling and compactiag 1he side fills. Minimum

4 Dixcontinued, sce 1977 Arnual Bogk of ASTAM Sterdards, Pan 14,

Register, May, 1988, No, 389
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trench widths may be utilized with most pressure pipe
materials by joining the pipe outside the trench and lowering
into the trench afler adeguate joinl stremgth has been
obtained.

4.3 Trench Depth and Pipe Cover—Spil conditions, pipe
size and necessary cover determine trench depth. Suficien;
cover must be maindained to keep external stress levels below
acceplable design stresses,” Reliability and safety of service
may assume major imperiance in determining minimum
cover for any inlended service. Local, state or national codes
may also povert, Pipe intended for potable water service
should be buried at least 303 mm (12 in.) below maximum
expected frost penetration. A minimum cover of 609 min
(24 in.) is considered desirable for pipe subject to heavy
overhead traffic. In areas of light overhead traffic a cover of
305 10 457 mm (12 to 18 in.) is usvally considered sulficient.

5. General Requirements for Bedding and Back(iHl

5.1 The pipe should be uniformly and coatinuously
supparted over its entire fength on firm stable material,
Blocking should not be wsed to change pipe prade or to
intermittently support pipe across excavated sections.

5.2 Pipeisinstalled in a wide range of subsoils. These soils
should be not enly stable but also applied in such 4 manner
as to physically shicld the pipe from damage. Attenlion
should be given to focal pipe laying experience which may
indicate solutions to particular pipe bedging problems.

5.3 Dackfill materials according to the requirements of
“Soil Types” (see Appendix X[} with 2 particle size of 127
mm (%2 in.) or less should be used to sucround the pipe. It
should be placed in layers. Each soil layer should be
sufficiently compacted to uniformly develop lateral passive
soil forces during the backfill operation. It may be advisable
10 have the pipe under pressure,

5.4 Effects of ground [reezing should be considered when
pipe is installed at depths subject 1o frost peaetration.

5.5 Vibralory methods are preferred when compacting
sand or gravels. Best results are obtained when the soils are in
a nearly saturated condition. Where water flooding is used,
the isitiaf backfll should be suflicieat to ensure complete
covesage of the pipe. Additional materal should net be
added until the water flooded backfill is firm enough to walk
on. Care should be taken 1o avoid Roaling the pipe.

5.6 Sand and gravet containing a significant propertion of
finegrained material, such as silt and clay, should be
compacted by hand or, preferably, by mechanical tamper.

5.7 The remainder of the backfill should be placed and
spread in approximately uniform layers in such a mannes a5
te filt the trench completely so that there will be no unfilled
spaces under or aboul rocks or lumps of carth in the backfill.
Large zocks, Irozen clods and other debris greater than 76
mm (3 in) in diameter should be removed. Rolling equip-
ment or heavy tampers should only be used 1o consolidate
the final backM).

* Spangler, M. G.. “Scoondary Stresses in Buried Presswie Lines,” The law?
Stare Colkege Bolkiin, Enginecring Repost 23 of the lowa Engincering Experimeat
Station, 3954 to 1935,
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6. Installation Precautions

6.1 Plastic pipe should be stored so s to prevent damage
by erushing or piercing. 10 stored at any length of time, it
skould be under cover and not in direct sunBight in secor-
gance with the nrer’s fec dati

§.2 Care should be taken lo protect the pipe [rom
excessive heal or harmful ckemicals. Cleaning solutions,
detergents, solvents, ete., should be used with caution.

6.1 Pipe may be bent to a minimum radivs recommended
by the manufzctueer for the kind, type, grade, wall thickness,
and diameter of a specified pipe. Otherwise changes in
direction should be made using suitable fitsings.

Dar7d

6.4 Pipe joined using solvenl cementing techniques
should not be handled or instatied in the diteh until after the
Joinds are sufficiently “cared” to prevent weakening the jeint.

6.5 During pipe lowering in operations, care should be
taket: 10 avoid imposing strains that will averstress or buckle
the piping or impose excessive siress on the jeints.

6.6 When ditched pipe has been assembled on top of the
diteh, it is ad visable to cecl the pipe to ground temperature
before backfilling 10 prevent pull out due to thermal contrac-
tion.

6.7 Suitable anchoring methods shoutd be used to prevent
excessive longitudinal or bending 2ovement of the piping.

APPENDIXES

{Nonmandatery Inforsation)

X1. SOIL TYPES

X1 A soil is constdered stable if it provides dependable
support 16 the pipe and undergoes onty slight volume change
with variation in its moisture conlent, The ability of a sif to
provide support depends upon its resistance 1o cohsolidation
and ils shear sirenglf, Tn general, cearse prained soils are
considered stable; in the United Soil Classification these are
defined as soils of which 50 percent or less pass U.S,
Standard No. 200 sieve.

Note X1—The particle passing through No. 200 sieve is about the
smallest size visible 10 The naked eye.

X 1.2 Using the group symbols of the Unified Soit Classi-
Tication (Appendix X3) the following are considered stable
backfll: Gw, GP, GM, GC, SW Sp, pravided that maximum
particle size js not greater than 12.7 mm (Y in.).

X1.3 o terms of all over-all use, gravel with fines and
sand are the best backfill materials for pressure pipe. Sand or
gravel mixed with silts or clays, in which the sand or gravel
constitute at least 50 percent of the mixtuce, are also suitable.
Certain soils shouid not be used as backfilt matedal; these
include organic soils, identilied by edor or spongy feel, and
fat, highly plastic expansive clay. Frozen sofi should not be
placed in contact with the pipe,

X2. FIELD IDENTIFICATION OF SOILS

X2.1 Gravel—Minimum grain size 6.4 mm (Ve in.).

X232 Sand—individual geains visible (o the naked eye
with maximumn particle size about 6.4 mm ((.25 in.). Fine
sands display dilalancy and are nonplastic.

Note X2—Ta test for dilatancy, g ace a pat of moist sall on 1he palm
of the hand. If ke soil displays dilatancy, water will appear at the surface
of the pat on shaking 2nd disappear when 1he pat is compressed by the
fingers.

X23 Sili—Individual grains difficult fo sec with the
naked eye. May be siightly plastic. Displays difatancy, Fasily

washed from fingers, Low dry-strength,

X24 Lean Clay—Individual grains difficult 10 see with
the naked eye. Dry lumps have moderate to high strength.
Can be solled into a 3.2-mm (Ys-in.) thread having low ta
moderate strength. Does not display dilatancy.

X2.5 Fat Clay—Shows no er very slow dilatancy and
should net be used unless mixed with coarse grained
material. Has high dry-strength, Has soapy feel and shiny
streak resuiss if fingernafl is run over damp surface. Can be
rolled oo 3.2-mm (Y%-in,) theeads having relatively high
strength,

X3, UNIFIED SOIL CLASSIFICATION—GROUP SYMBOLS

GYW-—Well-graded pravels, gravel-sand mixtures, little or
0 fines, )

GP—Poosly graded gravels, gravel-sand mixtures, fittle or
0 fines

GM—Silty gravels, pooely graded gravel-sand-sile mix-
tures,

GC—Clayey gravels, poorly graded gravel sand-clay mix-
tures.

SW—Well-graded sands, gravelly sands, Jilile or no fines.

$P—Poorly graded sands, gravelly sands, litlle or no fines,

SM—-Silty sands, poorly graded sand-si mixtures.

S

Register, May, 1988, No, 389



422-10 WISCONSIN ADMINISTRATIVE CODE
ILHR 84
A-84,40 ABTM F402. The following is a partial reprint of excerfpts from ASTM F402-80,

Practice for Safe Handling of Solvent Cements.and Primers Used for Joining Thermoplastic
Pipe and Fittings.

Register, May, 1988, No. 389



INDUSTRY, LABOR & HUMAN RELATIOI\E g}m .

qgm Designation: F 402 - 80

Standard Practice for

422-11
4

MAmhmH:rm.-s‘.m

Safe Handling of Solvent Cements and aners Used for
Joining Thermoplastic Pipe and Fittings’

This standard s fusued under the fixed designation F 402; the number immediately following the designation indicates the year of
oniginal :doglwn of, I Lhe tase ul‘nhsl-n, lhe 3urnflax| revition. A number i pareathescs indicates the year of lasl réaporoval. A

ilon {;) indicates

1. Scope
1.1 Thig practice covers procedures for safe handling of
solvent cements and primers used in foining thermoplastic
pipe and fitlings. The procedures are general ones and
include safeguards agamst hazards of fire and precautions for
1 from breathing of vapors and contact

wlth skin ar eycs

2. Referenced Documents

2.1 ASTM Standards:

D 2235 Specification for Solvent Cement for Acrylonitrife-
Butadiene-Styrene (ABS) Plastic Pipe end Fitlings?

D 2560 Specification for Solvent Ceménts for Cellulose
Acﬂgle Butyrate {CAB) Plasiic Pipe, Tubing and Fit-
tings’

D 2564 Specilication for Sclvent Cements for Poly{Vinyl
Chloside) (PYC) Plastic Pipe and Fittings®

D 2846 Specification for Chforinated Foly(Viny! Chloride)
(CP‘:;C) Plastic Hot- and Cold-Water Distribution Sys-
{ems

D 2855 Practice for Making Solvent-Cemented Jeints with
Poly(Vinyl Chloxide} (PYC) Pip¢ and Filtings®

D 3122 Specification for Solvent Cements for Styrene-
Rubber Plastic Pipe and Fittings?

D 3138 Specification For Solvent Cements for Transition
Joinis Between Acrylonitrile-Buladiene-Styrens (ABS)
and Poly({Vinyl Chloride} (PVC) Non-Pressure Piping
Components®

F 493 Specification for Solvent Cements for Ch!unnated
Poly(Viny! Chloride), (CPYC) Plastic Pipe and Fittings?

F 545 Specification for PYC and ABS Injected Solvent
Cemented Plastic Pipe Foints?

3. Definitlon

3.1 solvent cemeni—an adhesive made by dissolving a
plastic resin or compaund in a suitable sofvent or mixture of
solvents, The solvent cement dissolves the surfaces of the
pipe and fittings to form & bond between the mating surfaces
provided the proper coment is used !'or the particylar

jals and proper techni are

3.2 primer—an organic solvent, or b[l:nd of solvents,
which enhances adhesion, applied to pfastic pipe and fitlings
ptior to application of a solvent cement.

¥ This practice is under he jurisdiction of ASTM Commities F-ET on Plinic
Pipiag Systems, and s Ihe dirert responsibilily of Subcomnitice FI1.20 oo
Joiniag

Current edition approved May 30, 1980, Fulbtished &mmw 1930, Originalty
published 15 F 402 - T, Last pecvious edition, F 402 - T4,

2 Anaval Book of ASTM Standards, Vol 08.04,

the tad revisien or reapproval

4. Safety

4.1 A number of the solvenis contained in primers ang
sclvent cements are classified as airbome ¢ and
Bammable and combustible liquids. These primers ang
solvent cements generally art composed of sulvent blends
which vary with Follow
hercin to prevent fire and injiry to personn ndl, Speclﬁc Safe(y
informatien on a paticular solvent cement or primer may by
found in the Material Safety Data supplied by the maaufae
turer,

4.2 Avoid prolonged breathing of solvent vapors. When
pipe and £ ['llmgs are belng_]mn:d in partially enclosed areas,
us¢ a ventilating device in such a manner &s 10 maintain a
safe level of vapor concentration with respect fo foxicity (1
and 3)* and flammability (5} in the breathing area. Select
ventilating devices and focate them 3o as not to provide a
source of ignition to flammable vapor mixiures.

4.3 Keep solvent cements away from all sonrces of
Ignition, heat, sparks, and open flame (5).

4.4 Keep containers for solvent cemends and primers
tightly closed except when the product is being used. The
container type shall be in accordance with Parts [ to 159,
Tille 49—Transportation, Code of Federal Regulations.
Container labeling shall conform with the requirements of
the Federal Hazardous Substance Act as amended,

4.5 Dispose of alf raps and other materals used for
mopping up splls in a safety waste receptacle. Empty ¢
receptacle daily with proper consideration for the flammable
and loxic contents,

4.6 Most of the solvents used in pipe cements and primers
can be considered eye imritants and contact with the ey
should be avoided as it may cawse eye injury. Proper ¢t
proteclion and the use of chemical goggles or face shields i
advisable where the poslhlhly of splashing exists in handling
solvent cements of primers. In case of eyc contact, flush with
plenty of water for 15 min and call a physician |mmed|atclaﬁ

4,7 Avoid confact with the skin, Wear proper gloves
impervious to and unaffected by the solvents when contact
with the skin is likely, Application of the primers or solven!
cements with rags and bare hands is aot moommcndtd
Brasshes and other suitable appli can: be used ey
for applying the sclveni cement or primers, thus avoliding
skin contact. Dispose of used applicators in the same mannet
as the fags (see 4.5), In the evena of contact, remov

t clothing i diately and wash skin w1th soap
ang water. Ensure that conlammaled clothing is free
flammable and toxic materials before wearing them again.

The botdface murnber n pareathesis refers Lo Wi st of eferences i e end
(s prasiice.

760
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) Threshold Limit Values of Airborne Contaminants, issued annually {4} Handbook of Chemisry, Lange, N. A., cditor, Eleventh Ed.,

American C of G Industrial McGraw-Hill Book Company, Inc., New York, NY, 1973,

Cincinnali, Ohio. (5) “Flammable Liquids,” National Fire Codes NFICA, issued annu-
A Hagienic Guide Series, American Industrial Hygienc Assn., Akron, ally, “Flammablz Liquids,” National Fise Protection Associalion.

Ohic, ATHAA, Booklets on Cy Di) i 8) Properties of ial Materials, Sax, Filh Ed. ¥an

Methyl £thyl Ketone, and Telrahydrofuzan,
) Qrcupalional Safely and Health Swndands Federal Register Thle
29, Part 1910,

Nestrand Reinhold Cn., New York, NY, 1579,
(T) Clinical Toxicology of Cammercial Products, Fourth Ed., Williams
and Wilkins Co., Ballimore, MD, 576.

.. Tha American Sociely for Testing end Materials fakes no posiion respecting he vafidRy of eny patent rights essered In cannection
-weith any iem mentioned & this standard. isers of this standard are expressly acvised thet determination of Ve vaSaRy of any such
form rights, end The Fisk of infrd of such rights, b thel own

This slandard &s subfect (o savision &l any Ume by tha responsiie fechnical conunitied sid mos! b teviewed evely fiva yoars add
W nof revised, sither reappioved of withidraam. Your comments are infled ether for revitlon of this standard or for sdddional slandards
and shoukd be sddrassed fo ASTH Headquarters. Your commends will 1oceiva careld consideration ai & meeting of tha respongibie
technical commitea, which you may etiend, H you feal that your comments hava iof recaived a falr hoaring you should make your
wlews kaawa (a the ASTM Commillea o Standrds, 1618 Race 51, Phiadolphia, PA 18703
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