


Tests

Over four years ago,

of Polybutylene

Pipe at PT Relief Valve Conditions

Shell contracted with Springborn Testing Institute,

Inc. to evaluate the performance of polybutylene tubing subjected to a

constant pressure of
Sustained pressure testing was done

test method.
show that the

Test Sample
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i50 psi

at a constant temperature of 210°F.

in accordance with the ASTM D1598

The results accumulated to date (see table below) clearly
lubing far surpasses the IAPMO performance requirement of
48 hours at 210=F and 150 psi.

Nominal

Size (inches) Failure Time (hrs.)*
1/2 CTS N31792
1/2 CTS 26929
1/2 CTS 26653
3/4 CTS N31792
3/4 CTS N31792
3/4 CTS N3179.2
1/2 CTS N31008
1/2 CTS N31008
3/4 cti; N30072
3/4 CTS 25887
1/2 CTS N31008
1/2 CTS N31008
3/4 CTS 21792
3/4 CTS 14415
3/A CTS N31008
3/4 CTS N31008

*N denotes a sample which has r.ot yet failed and is still under test.
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A 1971 study prepared tor HUD 1/ regarding builders® use of
12 cost-saving innovations showed that, on the average, 70 per—
cent of tho responding builders did not use the innovations.
According to building code officials, 73 percent of the time build
ers in their areas used the innovations occasionally, seldom, or
never. Subsequently, a 1973-74 NAH3 survey, which included 11 of
the 12 1items- showed that 8 of the 11 were not used 1in the great
majority of new single-family houses nationally. Our 1978 report,
which addressed 8 of the 12 items, showed 3 of the 3 were still
widely .unused by builders 1in the 87 communities included in our
review"The three still widely f@Gnused items"1l"and the estimated
potential savings per house" at the time~WereT"spray painting
($185)," 2x4 studs 24" oncenter for exterior bearing walls ($119),

and the preassembled plumbing tree ($55).
Ce ,n-2r rVvV.'X Foer oo -

Examples of available cost-saving®™ innovations currently not
widely used by builders, as 1identified by HUD and NAHB research
officials, and estimates of savings they could yield in the medium
price house 1include:

Engineered 2" by 4" studs, $300 - $700
24" oncenter interior and
exterior wall framing (in lieu of

16" oncenter) * -

Under floor plenum heating system -.... .... 45— $400 ........
(in lieu of duct work system)

Polybutylene piping for plumbing $300
(in lieu of metal piping)

One-piece fTiber glass bathtub with $50
integral surround (in lieu of tile-

work)

Rapid, widespread adoption of cost-saving 1innovations 1is
hindered 1in part because the traditional onsite homebuilding
industry is \xtremely fragmented- more than 100,000 builders, the
majority of which build less than 25 units annually. However, the
1971 HUD study identified and analyzed a range of other factors
impeding builders®™ use of innovations. While the study has not
been wupdated, 1its results were substantially corroborated by the
widely varied sources we consulted during cur review. The study
ranked in order of importance a total of 20 constraints, of which

it called the following "important":

A/"Constraints to Builders®™ Use of Cost Saving Innovations,"™ NAHB
Research Foundation, 1Inc., July 1971.



HYDRA THAW

PROFESSIONAL PIPE THAWING EQUIPMENT

EXCLUSIVE HYDRA THAW N FEATURES

*Thaws both PLASTIC and METAL Drinking Lines
*Thaws up to 3 FPM

*Thaws up to 300 feet in Distance

* Safe, Fast, Economical, Efficient

* Compact, Light in weight yet Heavy Duty

* Rugged Aluminum and Steel Construction

*Will Not Harm Pipes

* Tolerates Temperatures from 32 to 200 degrees F.
* Environmental Temperatures O to 100 degrees F.
* “Knock Down” Construction

* Engineered for Continuous Duty at O to 400 PSI

* Pilot Light Safety Valve

* Unique Electronic Pulsation Aids Line Travel

* Limited Use in Drains and Sewer Lines

* Temperature and Pressure Gauges for Your Con-

venience

Remember, you may call us
DIRECT

1-802-254-6886

for an even faster response.

HYDRA THAW CORPORATION
PO Box 47 Vernon, Vermont 05354

802-254-6866



SPECIFICATIONS

Pump Design
Capacity
Motor

Working Pressure
Heat Exchanger
Design (HE)

Rating (HE)

Weights:
Pump Unit

Heat Exchanger

Propane Cylinder

HYDRA THAW HNDIMENSIONS

ft t ® @
000 ©

€]
O \D
d d
—*_ 9k'— ~

PERFORMANCE (A" PVC)

1w Iru a0 il
DISTANTK In KKRT

500 PSI piston
3 GPM at 400 PSI
115 VAC 34 HP
continuous duty
Adjustable to 400 PSI
150,000 BTU @ Hr. input
Conical Wound ASTM B-75 Cu.
860 PS1 to 200 degrees F.
400 PSI1 to 400 degrees F.

aprox. 60 pounds (empty)
30 Pounds

From 2 to 20 pounds as
desired by operator

DISTRIBUTED BY:

-30-

STANDARD EQUIPMENT

Power Unit with Electronic
Pulsation

Heat Exchanger with All
necessary Hoses

Thaw Tubing— 200°x 1/4"™ OD
300°x 5/16” 0D

Propane Pressure Regulator

Adapter Fittings for
PVC Pipes V2”7 to 1"

Insiruction Manual

Parts Book

(not included: Propane
Cylinder)

Dimensions & Specs: subject to

change without notice
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| [ °§8Wﬁ88i5ta”t Duraflex
of Florida

MECIUM-T1SE.

The water in Jacksonville, Florida, is so
corrosive that it can eat through copper
and galvanized metal pipe.

“In Jacksonville, the only way you
can use copper or galvanized metal
pipe is to treat the water first,” says
David Hatzka.

Hatzka served as owner’s represen-
tative for Sundale Manor, a six-story
apartment building ciii rently under con-
struction. To avoid installing a costly
water treating system, Hatzka specified
corrosion-resistant Duraflex* polybutyl-
ene pipe for Sundale Manor’s potable
water system and I’ VC pipe for the
drainage system.

Sundale Manor will be the first me-
dium-rise building in Jacksonville with
all-plastic plumbing. Polybutylene pipe
received Jacksonville city code approval

late 1981.

W. W. Gay Mechanical Contractor,
Inc. is handling the polybutylene pipe
installation at the 90-apartment complex.

Job superintendent Jimmy l.asco is
the key installer for the polybutylene
pipe, which ranges in size Irom inch
to three inches in diameter. |leal fusion
is used to install the larger (one-inch to
three-inch) diameter pipe. Insert/com-
pression ring fittings are used for the
smaller diameter pipe. The installers
can pressure-test the pipe and fittings
immediately.

Hilly Knight, who handles all of
the heat fusion, says, “Once you learn
to heat-weld the pipe, it’s really quick
and easy. We had some trouble with
the first couple ofwelds, but now it’s
really simple.”

According lo Lascoand Knight, the
larger diameter polybutylene pipe’s flex-
ibility and light weight provided unique
advantages over rigid pipe; installation
of Duraflex polybutylene pipe became a
simple two-man operation. Risers for
the pipe were shop-fabricated in an open
area outside the building, coiled up for

(i)

' Duraflex" is trjilcnuik »i Midi Chemical Compjm loi iix polyhuidi'nc icmiix Shell ( Dim. j! docs not uunulociuit* pij>c
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polyoutylene

Duraflex pipe

installed in
California solar-

based housing

project.

In an effort to provide substantially
lower utility bills for heating, cooling
and hot water, a farsighted county
housing authority has initiated the de-
velopment ofthe first solar-based public
housing project in California.

“ Solar housing benefits all the tax-
payers by conserving energy for other
uses. We believe that 'liese homes will
serve as a model for other public agen-
cies and for private developers who seek
to respond to the energy realities of the
80s,” said Roger Salquist, president of
Trident Iv.wgy Systems, Davis, CA,
the developers and installers of the
solar system.

The systems are being installed in
sixty-two 3and 4 bedroom single family
homes in the Rancho Algodon project
outside Delano in Kern County. Com-
pletion is scheduled for late 1982.

For heating, Trident uses roof-
mounted solar collectors to heat water
which is then circulated through coils of
flexible pipe made from Duraflex polv-
buiylene resin embedded in the slab of
each house. For cooling, a radiant chiller
with a counterflow heat exchanger pro-
vides three tons of cooling capacity
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Fire sprinkler system tested in Scottsdale.

Fire sprinkler systems retrofitted into
two new Scottsdale, Arizona homes
quickly extinguished deliberately-set test
fires, thereby dramatically reducing the
potential damage to the homes.

Federal and local lire officials moni-
tored the tests which ranged from waste-
basket (Ires to kitchen grease fires and
burning dry Christmas trees.

Insurance officials estimated dam-
ages in the series o fduplicated fires in
the two homes and compared the losses
to the property damage that would have
occurred without sprinkler systems.

On the basis ofeight tests, damages
in the sprinklered tires were estimated
at $17,200 while the average damage
estimate without sprinklers totaled
$116,000, a savings of $98,000 or
85 percent.

“The answer to reducing the num-
ber oflives lost in residential fires is in-
place protection with automatic sup-
pression systems and smoke detectors,”
said | larry Shaw ofthe U.S. F'ire Ad-
ministration (USFA) in Washington,
D.C. following the tests.

Sprinkler systems were installed af-
ter the two $70,000 subdivision homes
were built. One house was retrofitted
with a standard iron pipe system and the

second house used flexible pipe made
from Duraflex polybutylene resin and

a black iron pipe system. Both systems
employed newly developed last response
sprinkler heads.

Grantham Fire Protection, Inc. of
Phoenix, Arizona, installed both sprin-
kler systems in the second house and
tabulated material and labor costs. The
system using the flexible polybutylene
pipe required only halfas many man
hours io install as the system with the
metal pipe.

“The house was retrofitted with
polybutylene in three days using two
men and it took four and one-halfdays
and three men to complete the black
iron pipe system,” said Terry Glenn of
Grantham.

In order to install the black iron sys-
tem, it was necessary to cut a hole in the
roof. Sections oft he pipe were cut out-
side the home, brought in through the
roof, then threaded into fv..,ilion in the
sprinkler head installation.

The lightweight Duraflex polybu-
tylene pipe was assembled in a garage.
Sections of the pipe were heal fused and
then easily snaked through an attic
opening. In addition to installation ad-
vantages, the pipe will not crack if water

should freeze inside the pipe and it has
the highest heat rating ofany thermo-
plastic pipe, a particular advantage in
the “Sun Belt” where attic temperatures
soar in the summer.

Scottsdale Administrative Fire
ChiefBob Edwards said the cost ofin-
stalling the polybutylene system was
about one percent of the cost o fthe
homes; about 40 percent less than for
the iron system.

The tests were conducted by the
Rural/Metro Fire Department, an inde-
pendent corporation contracted by the
city, and were financed by ihe USFA.
Factory Mutual, anational testing labo-
ratory, monitored the results.

In adcmonst.ation ofconfidence in
both systems, executives of Rural/Metro

sat on couches in the living rooms as
lires were started in nearby wastebas-
kets. In one house the sprinkler was ac-
tuated in 1:17 minutes and in the other
house, at 2:55 minutes.

Sentry Insurance Company observ-
ers estimated that the damage would
have averaged about $5,5(11) in each
home (in this specific fire lest) had there
been no sprinkler systems. In actuality,
damage was estimated at only $1,000 in
one home in which the sprinkler was ac-
tuated first and $1,500 in the other.

In another comparative test, cake
pans o fcooking oil were heated on an
electrical stove with open flames occul -
ting three to lour minutes later. After
the sprinkler heads were actuated to ex-
tinguish the fires, damage was estimated
at $2,-100 in one house and $3,600 in the
second house. |f sprinkler systems had
not been installed, the insurance com-

D URAFLEX
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which, if needed, can drop the water
temperature as low as 38 degrees during
the summer. The chilled water is circu-
lated through the pipe in the slab to cool
the house.

Not only does the radiant heating
system provide an excellent means ofus-
ing the medium temperature heat from
the solar panels, but it also reduces the
total energy requirements. The radiant
slab and water storage tank can store
enough heat in winter to maintain de-
sired room temperatures for several sun-
less days before requiring back-up from
the flash boilers which are installed as
part ofthe overall system.

“Rancho Algodon vividly demon-
strates that solar is not just a tool ofthe
affluent.” said Salquist. “ It is even more
essential in situations where tight in-
comes cannot compensate for rocketing
utility bills, and the | lousing Authority
ofthe County ofKern is one ofthe first
agencies to take this into account.”
Trident estimates a utility savings of
about 75%.

The radiant slabs are constructed
by placing a plastic vapor barrier over a
sand base eight inches above the grade.
This is covered with another inch of
sand and a wire mesh. Before the coils of
half-inch Duraflex polybutylene pipe
are placed into the desired position for
each zone, lime is sprinkled over the
sand to show crews where to set the pre-
fab walls,

panv estimated damage would have been
$6,500 in the first house and $12,500 in
the second house. (Estimates of losses
without sprinkler equipment were based
on normal fire department responses in
terms oftime, manpower and equip-
ment. Estimates of damage with sprin-
kler operation were based on review of
actual conditions alter each test.)
Besides local media coverage, more
than 170 representatives of fire depart-
ments, local governments and builder
associations witnessed the tests, The
test descriptions were recorded and
posted for the audience while videotape

POLYBUTYULENE

Approximately one linear foot of
one-half-inch CTS polybutylene pipe
per square foot o fspace was embedded
in the slab ofeach house. Trident chose
Duraflex polybutylene pipe for its com-
bination ofhigh temperature properties
and flexibility.

"A three man team can lay the pipe
lor the slabs of lour houses in aday,"
said GcolV McNeilly, Trident crew

replays were also shown. In a majority
ofthe tests, only one sprinkler head
was actuated.

Among the interested observers
were representatives ofthe Cobb
County (Geoigia) Fire Department.
Cobb County recently conducted exten-
sive lire sprinkler tests that resulted in
building code amendments for multi-
limily dwellings authorizing the use of
polybutylene pipe in sprinkler systems.

The tests demonstrated that eilec-
tive protection against extensive damage
and deaths caused by fires can be eco-
nomically added to an existing home.

manager at Rancho Algodon. Ties were
used to attach the pipe to the wire mesh
and maintain desired zone spacing.

There arc four or five zones in each
of the houses with positive shut-off
valves controlling the flow through each
zone. Continuous coils o f pipe used in
each zone were connected to return and
supply valves in a manifold box installed
just below the concrete surface in the ga-
rage. The pipe was laid so that the sup-
ply water circulates from the perimeter
ofthe zone to the center before return-
ing to the manifold box.

The Kern County Building Inspec-
tion Department tested the system by
applying an air pressure of 30 psi for 30
minutes. IIndcr operating conditions,
only 3 psi pressure is needed to circu-
late about four gallons per minute of
water throughout the 1000-1200 feet of
pipe. FJlowing inspection, about 25
cubic yards ofconcrete were poured
for the standard 1" slab ofeach house
and its garage.

A computerized ->*1lroller will mon-
itor the air inside the home, the water
in the storage tanks and the collectors on
the roof. A digital readout indicates the
temperature ofeach. The controller au-
tomatically operates the system to col-
lect and store all available solar energy
and to maintain the desired setting on a
sola?-dial. Another dial setting estab-
lishes die lowest acceptable inside air
temperature and maintains it during
periods of low solar conditions.

The California Department of
I lousing and Community Development
is providing construction funding of
about $3.2 million, including the cost ma
installing the Trident Energy Systems’
solar heating and cooling. Kern County
Community Development block grant
funds will be used K<r the land purchase
cost o fabout $207,000.

Elimination ofa central air condi-
tioning system, furnace and ductwork
will ollset a portion ol the installation
cost tin the system. The net installation
cost lor the Trident system at Rancho
Algodon is about $2,000 a house more
than aconventional system.

Rancho Algodon is a project of
Lewis Development Inc. ofCarmichael,
California. Lucky Bell Corporation, also
of Carmichael, is the contractor.
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Code bodies grant approval
transport, and installed by pulling them
all the wav up through a shaft in the for polybutylene pipe.
middle ofthe building. Anchor plates

provide aclamp on each floor. Thermal Recent code approvals for Duraflex polybutylene pipe tor use in hot and cold water
expansion and contraction are accom- plumbing service include:
modated by the flexibility ofthe pipe.
Du'i.io; polybutylene pipe’s light State ofNew | lampshire Watcom County, Washington
weigh; enables one man to carry up to a .State of New Mexico Hellingham, Washington
500-foot coil of pipe over his shoulder. Hay County, Florida Sioux City, lowa
Project manager Al Borec, of\V. \V. Montgomery County, Maryland Las Vegas, Nevada
(lay. has not calculated the time savings Prince George County, Maryland Scottsdale, Arizona
for installation yet, but he states, “We Clark Countv, Nevada

are just learning to use polybutylene
and, in the long run, we do expect there

will Oe considerable savings in installa- Where tobuy polybutylene pipe

tion time,"
Shell Chemical does not manufacture pipe, but the following independent

manufacturers produce pipe from polybutylene resin:

Hristolpipe Vanguard Plastics, Inc.
P.O. Hox IS | P.O. Hox 5Jo
Hristol, Indiana 10507 McPherson, Kansas 07100-05 lo
15151 B> 510/211-0 500
Attn: Mr. Tony Ftnst Attn: M i. Keith Swniehart
Delta Faucet Co. Wesllex Manufacturing Co.
55 Fast 1lth Street P.O. Hox 1009
Horee views the polybutylene pipe P.O. Hox -UMBO Rii hmoiul, | zililomia 9-IH02
installation as a pilot project to test the Indianapolis, Indiana lo.”HO 115/25 5-0070
pipe’s corrosion-resistance and simple, 517/S-1S- 1S 1d Attn: Mr. J. Nusbaum
low-cosi installation. Attn: Mr. George | >avis
According to Hotee, "Many normal Westei n Products (lompanv
domestic systems in lacksonville, using Trojan Plastics, Inc. P.O. Hox SO5
copper ot galvai.zed steel, will leak 2211 N. 8ltl) Stleel Onion t hiv, 5atlilurnia 0-15S7
through electrolysis or i orrosion within Tampa, Florida 55005 115/171-SS50
alew months alter initial operation.” SI 5/.m2-121 1 Atm: M i.W. J. Mc( llilichv
Horee mentions an additional bene- Atm: Mr. Hratul 1.asclei
fit ottered by polybutylene: its elasticity Wrightway Mlg. <lo.
lessens the ellects ol watet shock. *On U.S. Brass Heatrice Plumb Products Group
ihis job we are using two shock stops Qcst Plumbing Systems 10501Initial Avenue
per floor; normally we need two m each ‘>01 Tenth Street Park Forest So., Illlinois 0O-loo
bed,room,” And, although freeze dam- Plano, Texas 7507 | 512/5 51-0500
age to pipes is not a major problem in 21 1/12 5 5570 Attn: Mr. Ralph W.Arboe
lacksonville, Horee says that the pipe’s Ann: Mr. B.H. Smith
freeze resistance provides another extra
benefit in that the pipe will "never
break because o f bad weather." The Duraflex Polybutylene Pipn is Address correspondence, including
Sundale Manor was completed in published periodically by the Plastics requests for additional copies, to
October, IW 2, with a total of,S, I1SO fee! Business Center ofShell Chen.. | Shell Chemical Communications,
of Duraflex polybutylene ppe in place and is available to anyone wishinlo Room 1227, One Shell Plaza,
receive it. Comments and (Juestions I lousloii, Texas 77002.

at that time. The long-term benefits of
polybutylene pipe in this particular are welcome.

building are not yet proven. Hut, says Printed in U.S.A. I*>S3,
Jimmy 1,asco, “If this works as well as Shell Chemical Company.

we hope, we’ll be using it all the time.”






Recent quantitative com-
parison tests have concluded
that the total labor and material
costs to installa plumbing sys-
tem with Duraflexpolybutyl-
ene pipe were 44% less than
those of copperin virtually
identical installations.

The testswere conducted
in the Pleasant Valley subdivi-
sion located west of Fairfax,
Virginia and Washington, D.C .
by the National Association of
Homebuilders Research Foun
dation, Inc., an independent
research firm. Homes in the
subdivision range from modest
to luxury offering a variety of
handsome energy efficient
designs.

For the tests, plumbing in
stallations in two similar. 2"
bath, single-family homes were
compared. One home had a
fullbasementand was plumbed
with copper plumbing using the
traditional cut, fit and solder
installation method The other
home had a crawl space and
was plumbed with Duraflex*
polybutylene plumbing pipe,
using insect fittings and alumi
num crimp ring connections.
The houses were plumbed by a
plumberwho wasexperience!lin
copperinstallation and who had
previously installed five plumb
ing systems using Duraflex
polybutylene.

The polybutylene plumbed
house had more cramped work
ing conditions in one area and
required slightly iniire pipe than

'Durajlex " is it traiiennirk </ Shell
Chemical Com‘)any for us polybutyi
ene resins Shell Chiemical doés nai
mano/actore pipe

the copper house because the
crawl space limited direct rout
ing. This meant a slight advan-
tage forthe copper installation.
The only other difference in
the two houses was the location
of the water heaterand the
water meter.

Objective and fair testing
yields relevant results

The 44"« cos'savings
realized in the poly butylene
plumbed house are based on
the material and lime savings
Total installed material and
labot costs lor the polybutylene
plumbed house were $138 less
than the copper installation. It
look 7 hours and 391z minutes
to plumb the copper house, but
onlv5 hoursand 551.minutes
to plumb the polybutylene
house. Material costs included
suindoor supply piping and lit
lings running from the meter
yokes to the fixture connec
lions, but did not inilink?
valves.

Armed with a stopwatch.
Jdspecially ruled recording
book, acamera and a pen, Ilila
Anderson. Senior Industrial bn
gineer with NAHB Reseatch
Foundation, Inc., observed,
measured, counted and re
corded the work performed,
actions made, and materials
used by the plumlv ,

Toensu v olvzctive, com-
parable and applicablc results,
Anderson e o several estab
lished sane ting and factoring
methods cjminon in gathering
and com) iling this type of re-
search data. These included
an averaging of the plumber's

effortsand ¢ inditions with other
plumbersin general. Thus, the
resultsare applicable foran ade-
quately trained plumber to per-
form the installation with an
acceptable amount of personal
time and breaks.

NAHB Research Founda-
tion, Rockville. Maryland, a
wholly-owned subsidiary of the
National Association of Home
Builders which operates separ
ately asan autonomous unit,
conducted the study. Ovet g()"i">
oftheirwork is forclients othe
than the NAI IB and its mem
bcrs. Anderson said, “We're
interested in anything that
helps the building industry,
verifying a new product or
technigue, and telling the in
dustry about it "

Strength and flexibility set
Duraflex pipe apart.

The real difference be
tween polybutylene pipe and
other plastic pipe isthe Duraflex
polybutylene resin. Duraflex

Liila Anderson observed and
recoraed lhe plumber's actions
and matenals used.

isadurable, tough plastic. But

unlike many other plastics, poly-

butylene is flexible rather than
stiff or brittle. As a result, the
pipe made trom Duraflex resin
can easily withstand household
water pressures at elevated
temperatures and its flexibility
and lightweightallow plumbers
to curve itaround obstacles and
bendswith fewerconnections.
Because itischemically inert,
there willbe no problems with
corrosion, electrolysis, or scale
buildup.

Connections and fittings
can be made by one of several
mechanical methods which are
easily learned and performed.
Gary Peed, the plumbing con
tractor for the test houses, said,
"The first time | put the pipe
(polybutylene) in was slow, but
you pick up how to work with it
pretty easily. My time is much
belternow." Each of theinslalla
lion methods lakes advantage
of the flexible nature of polybu
tylene to make quick, strong,
and permanent connections. As
Gary Peed putsit, "You don't
have lo solderanything or use
anyglue. There'slesstime, en-
ergyand equipmentinvolved."

A durable pipe full of
advantages.

How does Peed feelabout
polybutylene pipe in general?
"l like it better than copper. It's
easier, faster and it'slower in
cost. luse it (oralmost all of my
work now."

Other advantages to poly
butylene pipe, both builders and
plumbers cite: corrosion and
scale resistance: self insulating,

thus energy efficient for hot
waterlines: and if water freezes
in it. the pipe won't break.
Those were the reasons
Don Crosen. Superintendent
for R.J.L Associates’ Pleasant
Valley subdivision, selected
polybutylene pipe. Crosen has
realized the cost savings which
ihe NAHB Research Founda-
tion tests revealed, stating:

Comparison Tests— Results:

Materials

Pipe

Solder & Flux
Fir'gs
Suspension Clamps
TOTALS
Laborat $15 hr
Cut & install
pipe & fittings
Connectpipes
& fittings

Misc.

Mounting
Blocks

Set-up & Layout
job
TOTALS

Total Costs
Material & Labor
forsupply

piping
installation
Polybutylene
Savings

Time

Money
(includes
labor costs
savings)

"We're saving on the average
of about $150 to s200 per
house." Another big advantage
Crosen cited... "is customer
satisfaction. That'svery impor-
tantto us. We wantour owners
to be happy with the house
they buy. This polybutylene
pipe helps us supply that

satisfaction."

Copper
System

$156.93
$ 20.73
$ 21.79

$ 1.98
$201.43

(176.0 min.)
$ 44.00

(162.5 min.)
$ 40.62

(51.5 min.)
$ 1288

(41.5 min.)
I 10.37

(28.0 min.)
$ 7.00

(459.5 minutes
$114.87

Copper
System

$316,30

Polybutylene
System

$64.84
negligible
$19.12

$ 481
$88.77

(146.5 min.)
$36.63

(88.0 min.)
$22.00

(53.5 min.)
$13.37

(39.5 min.)
$ 9.87

(28.0 min.)
$ 7.00

(355.5 minutes)
$88.87

Polybutylene
System

$177.64

104.0 minutes

less to install
than copper

$138.66

Note: For each $1.00 wage rate differential increase above the $15-hour
figure used in the comparison, polybutylene's advantage increases

$1.73 in savings.



Test homes' subdivision superintendent. Don Crosen. cited customer
satisfaction as a polybutylene pipe advantage.

Polybutylene pipe supplies
customer satisfaction.

“One of the biggestcom -
plaints in a new house is noise
in the plumbing," Crosen con-
tinued, “This pipe is quiet, no
hammer, no vibration. You
don'teven hear water running.
So polybutylene eliminates that
source of complaints, and satis-
fiesour customers."

Another problem solved
by polybutylene pipe involves
hanging the sheetrock. Accord-
ing to Crosen. occasionally a
rigid pipe will getbumped hard
enough during sheetrock instal-
lation to cause itto break, crack
and leak. "Often thatleak won't
show up until after the construe
tioniscompleted, orworse...
afterthe ownermovesin. That's
an expensive repair. But be-
cause this polybutylene pipe
is so flexible, it doesn't break
ifit gets bumped or knocked.
Soonce again, customer satis-
faction." he iaid.

Warranty

Polybutylene pipe is manufactured from a
material produced by Shell Chemical Company
All products purchased from Shell are subject lo
Icons and conditions set out in lhe contract,
order acknowledgement and or bill of lading
Shell warrants only that Its product will meet
those specifications designated as such herein or
in other publications. All other information sup
plied by Shell is considered accurate but is
furnished upon the express condition that the
customer shall make its own assessment to
determine the product's suitability for;. particu-
lar purpose. No warranty is expressed or im-
plied regarding such other information, the
data upon which the same is based, or the
results to be obtained from the use thereof;
that any product shall be merchantable or fit
for any particular purpose; or that the use of
such other information or product will not
mfringe any patent.

February, 1983

Satisfaction for builders, too.

Crosen has found satisfac-
tion with polybutylene pipe in
many ways, summing up. "It's
less expensive. Better for cus-
tomers. Easier to install, repair
and add extra fixtures to later.
ltwon't corrode and minerals
won't adhere to it. We get less
call-backs for repairs because
of polybutylene pipe. It's
anotherway to please our
customers.”

Crosen added, "It's good
for builders and supervisors,
too. Supervisors have to deal
with the problems. They're
less problems with polybutyl-
ene pipe.”

Shell for answers

Shell Chemical Company
Sales Offices Polybutylene

Northeast
(914) 694-1116

Southeast
(404) 955-4600
Central South
(713) 241-3897
West

(209) 952-1908

2 Corporate Park Drive Suite 'KM
While Plains, New York 10604
320 Interstate N. Parkway
Atlanta, Georgia 30339

One Shell Plaza

Houston, Texas 77002

P.0. Box 7637

Stockton, California 95207

For international sales, contact:
Pecten Chemicals, Inc.

(713)241-6161

One Shell Plaza
Houston, Texas 77002
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Installation of pipe made
from Duraflex* polybutylene
resin for discharge systems at
two of Duke PowerCompany's
coal-fired stations resulted in a
costsaving of almost $67,(100
compared with a traditional
steel pipe system and helped
create an efficient method of
waste disposal.

The discharge lines, which
were attached as extensions
to existing castiron lines, were
laid at Duke’s Riverbend Steam
Station near Charlotte, North
Carolina, and at the Cliflsic.'e
Station. Duke engineers esti
mated that the company saved
$17,000 in material costs with
the Riverbend installation and
almost $60,000 a* Cliffside
because steel suppports were
not required for the polybuty
lene pipe.

'NuKiftcjf" is atrademark for polvini
tylvne resing made hy Shell Chemical
ompany. Shell Chémical does mil

manufacture pipe

anreand waste
ISposa
The use of polybutylene pipe

for discharge lines came after
the utility completed a $50-

million program to control emis-

sion from the coal-fired plants.
The company faced a major
task in the ultimate disposal of
increased volumes of fly ash
and oth< rresidual byproducts
of the coal burning process. At
Riverbend, for example, Duke
engineers estimated about 180
tons of abrasive fly ash and 45
tons of sharp edged bottom
ashwould be produced daily.
Duke's solution to the

problem was a system using

existing settling ponds in com bi-

nation with the novel utilization
of large-diameter polybutylene
pipe. More effective use of the
settling ponds was made possi

ble by the installation of the
flexible polybutylene discharge
lines that help distribute evenly
the high volume of residual
materials captured by the emis
sion control devices.

The SDR 13.5 polybuty-
lene pipe was made from resin
produced by Shell Chemical
Company.

Atthe Riverbend Station,
as with othercoal-fired gener-
ating stations. unburned mate-
rial previously was mixed with
water. The slurry then was
pumped from the station
through a durite pipe, cast
stainless steel 0f 550 brinnell,
to a castiron discharge pipe on
into settling ponds. After the
particulate matter settled out,
environmentally acceptable
waste waterwas fed into the
nearby Catawba River.

The added volume of
material captured by electro-
static precipitators at River
bend caused 'he debris to build
up at the outlet of the discharge
pipe, just in »ide the dike enclos
ing "eo acre pond. This
hampered dispersal of solids in
lire effluent

I
g

A standard response to the dis
persal problem would have
been construction of cponspn

mounted steel pipe, joined with
goosenecks to permit mobil-
ity. thatwould have carried
slurry to the far reaches of the
empoundment. The system
would have been both expen-
sive and cumbersome.

Instead. Duke engineers,
attracted by polybutylene's
toughness, resistance to scour
and abrasion, flexibility and
light weight, decided to install
1.600 feetof 12-inch butt-
welded pipe in the pond to
serve asaconduit for dispers-
ing the effluent.

Use of the polybutylene
pipe, instead of the traditional
steel pipe hookup, produced
a$17,000 saving on just one
installation.

Requires no supports

An added advantage of the
pipe manufactured from Dura-
flex polybutylene is that since
itis less dense than water, it

requires no additional supports,
only an anchoring system at its
terminus that ismoved periodi
callv to direct slurry discharge
into areas of the pond that oth
erwise would be left unfilled.

Temperature in the line at
Riverbend ranges from 70" to
100" I, depending upon the
temperature of the river from
which the plant draws water.
The percentage of solids car
ried by the line can range up to
85 teroo percent, but the aver
age is less than half that mini
her. Flow velocity in the line is
3.5 fps.

Duke Powerengineers

estimate that since the instal-
lation in October. 1977. the
effluent line has carried more
than 140,000 tons of fly ash
and over50,000 tons of bot-
tom ash.

The polybutylene line,
which was inspected at the
flange joining the metal pipe
two months after installation
and ati's outlet frequently
since tiien, still shows no
appreciable wear after two
years of service.

Second line installed

Impressed by both the econ-
omy and effectiveness of the
slurry line, Duke engineers
installed a second polybuty-
lene line at the Riverbend

station to carry mill tailings
(stones and other impurities
delivered with coal) out to the
settling pond. The second line
is 10 inches in diameterand
800 leet long. It, too, connects
to a castiron pipe that formerly
discharged directly into the
water from the pond side of
the dike.

Mill tailings, carried with
water through the line at a flow
velocity of 5.8 fps, range in size
from one-half to three quarters
inch in diameter. Although
abrasive, they do not have the
scouring effect of the partial
kite matter flowing through the
larger line.

The mill tailings line has
been in use almost two years.
As the ponds become full,
Duke reclaims the surface and
relocates the installation.

Based on the success
of the Riverbend facility, the
powercompany decided to
install similar systems at two
additional coal-fired power sta-
tions, Cliffside and Allen, in the
Carolinas.

At Cliffside, two 14-inch
lines, each 3,500 feet long,
were installed to carry bo'tom
and fly ash and mill tailing,;
from about 5,000 tons of coal
aday. The ash line operate;
at 350 psi, with jet pump and
booster, and with an open dis
charge. This line represents an
additional saving for the power
company. Since the polybuty-
lene line could be laid directly
on the ground, its use resulted
inaconstruction cost saving of
almost $50,000 because 117
steel supports that would have
been required by a steel pipe
line were not needed.

The similar Allen instal
lation is scheduled to be oper
alional around the first of
the year.



ShellChemical Company
Polybutylene Sales Offices

Eastern 2 Corporate Park Drive.
(914)694-1116  Suite 404
White Plains, New York 10604

Western One Shell Plaza
(713) 241-6719  Houston. Texas 77002

Forinternational sales, contact:

Pecten One Shell Plaza
Chemicals, Inc. Houston, Texas 77002
(713)241-6161

Warranty

Polybutylene pipe is manufactured from a
material produced by Shell Chemical Com
pany. All products purchased from Shell are
subject to terms and conditions set out in the
contract, order acknowledgement and/or bill
of lading Shell warrants only that its product
will meet those specifications designated as
such herein or in other publications. All other
information supplierl  Shell is considered
accurate but is fur  ed upon the express
condition that the inter shall make its own
assessment to (I nine the product's suita
bilily (ora parti* ;rpurpose No warranty is
expressed or implied regarding such other
information, the data upon which the same
is based, or the results to be obtained from
the use thereof; that any product shall be
merchantable or (it for any particular pur-
pose; or that the use of such other informa-
tion or product will not infringe any patent.

lel.miny, 1'>K2

Shell for answers
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Toxicity of

From

A nd D ouglas

By CARLOS J HILADO &

PATRICIA A. HUTTINGER
Product Safety Corporation

Because ol then versatility ami per-
formance advantages. plastics have
l«utlid then way into numerous appli

G ases

P olybutylene

Fir

evitiibly brought them into many ap-

plications in which salcl\ upon ex

posim to heal or lire is an important

consideration, and theii response

characteristics need to he known
One aspect ol salely which has

caused considerable concern is the
possible generation ol toxic puses

EXECUTIVE SUMMARY

Widespread use of plastics has
added both convenience and
hazards to modern living. Below
is a study of the dangers of toxic
gases produced by the combus-
tion of plastic pipes . . .

impossible to simulate all possib.'c
conditions under which such ex-
posures could occur, hut manufac-
turers conscious of their respons -
bilities to the consumer and to the
general public nonetheless make an
effort to evaluate their products by
means of available technology to ob-
tain some degree of assurance that
there would be no unreasonable risk.
Screening of materials is needed, be-
cause investigation of every possible
formulation for every possible ex-
posure is not feasible.

A laboratory toxicity screening lest
method has been developed by the an
lhors to serve as a means for com-
paring materials on the basis of rela-
tive toxicity mulct specified test con-
ditions. using apparatus, lacilitics and
personnel which would be within the
capabilities ol most laboratories. With
the purpose of screening in mind, this
method is intended to indicate which

cations This widespread use has in upon exposure to heat or lire It is materials ate more toxic under spe
Table 1. Toxicity Test Data on Polybutylene Pipe and Douglas Fir
\PSC Condition 1 or NASA-U5F Procedure B)
material test time to time to time to time to

no. staggering convulsions col lapse death

min min min min
DURAFLEX 4127 1 16.32 + 0.88 17.75 + 1.02 20.22 + 2.44 24.35 4 3.20
2 16.53 0.27 17.54 4 1.34 18.70 4 1.73 22.39 4 2.77
mean 16.42 + 0.15 17.64 + 0.15 19.46 4 1.07 23.37 4 1.39
DURAFLEX 4U1 1 16.45 + 0.45 16.88 + 0.73 18.47 4 0.14 21.49 4 0.95
2 16.33 + 1.08 17.77 4 0.96 18.45 4 0.88 21 .97 4 0.54
mean 16.39 4 0.08  17.32 + 0.63 18.46 4 0.01 21.71 4 0.31
Douglas fir 1 10.92 + 2.18 14.98 + 0.58 16.09 4 1.05 18.57 4 0.79
2 12.29 + 0.69 14.04 T 0.52 14.41 4 0.42 16.77 4 0.40
mean 11.60 + 0.97 14.51 + 0.66 15.25 4 1.19 17.67 4 1.27



oified test conditions and not neces-
sarily to explain why they are more
toxic (1-11).

A large selection of test conditions
can be used. The toxicity screening
program used by the Product Safety
Corporation employs 16 different sets
of test conditions: the rising tempera-
ture program at 40°C/min from 200 to
800°C and seven fixed temperatures at
100;C intervals (200. 300. 400, 300.
600. 700. and SOOT), both w thout
forced air How and with nominal |
L/min air flow. This program has
been used with polyethylene (12).
polypropylene (13). polystyrene (14).
polycarbonate (13), polyoxymethy-
lene (16). polycthersulfone (17).
polyetherimidc (IS), polytelralluoro-
ethylene (13) and Douglas fir (20).

Experiments at a succession of
fixed temperatures have research
value it that they determine the mate-
rial responses at particular tempera-
tures. The rising temperature method
offers the potential for more cost-ef-
fective screening by attempting to
integrate the effect of successive tem-
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7 C | liilulo. "Il I' Cumming, and L'J
Casey, "Kel.tltie Toxicity ol Malcn.ils in
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(May I*Ki

1 Cllitlnlo. 11'1 Cumming, and A M
Machado. “ Relative Toxicity ol Pyinlysis
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.mil Special Sliihes," | n<mi,] Mmniiili,
Vol 2. No. ol -1 151 Klelohei l7%>

S C | llilado and I) P Itiauer. "lloiv IVs|
Coinliiioiis and Criteria F.tleds Impact on
Pviolvsis Lias Toxicily I Hillings," Mini

courtesy of Shell Chemical Company

peratures. and provides the ability to
compare test results with those ob-
tained for over 300 materials pre-
viously evaluated under the same
rising-temperature conditions.

This report pres- its the toxicity test
data obtained foi two samples of
polybutylene pipe and one sample of
Douglas fir wood, evaluated under the
routine screening test conditions of
rising temperature at 40°C/min from
200 to 800°C without forced air How.
These test conditions have been de-
scribed as Procedure B of the NASA-
USF toxicity screening test method,
and are included in the BART specifi-
cation*- for seat cushioning materials
(21).

MATERIALS

The materials evaluated were two
samples of polybutylene pipe received
[rom Shell Oil Company, Houston,
Texas. The samples were identified as
follows:

miRAI-LLhX Polybutylene 4 127
(grey)

ihirai [.t\
(black)

Polybutylene 4121
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For purposes of comparison, a
sample of Douglas fir wood was ob-
tained from Underwriters Labora-
tories. Santa Clara. California. This
material met the requirements of LI.
Standard 127 for testing of fireplace
inserts.

DATA AND DISCUSSION
The times to various animal re-
sponses arc presented in Table I. Re-
producibility was generally good.
Average times to death with the
polybutylene pipe samples ranged
from 21.3 to 24.4 minutes, compared
to 16.S to 18.6 minutes for Douglas
fir wood. On the basis of time to
death, the polybutylene pipe samples
appeared to be significantly less toxic
than Douglas fir under these particular
test conditions.

CONCLUSIONS
The polvbutylene pipe xamo'cs
evaluated appeared to exhibit signifi-
cantly less toxicity than Douglas fir
under these particular test conditions.
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Dear Reader:

Welcome to the Growing World of Plastics Piping! This pamphlet is
an introduction to one of the truly exciting, growth industries in America.
Since 1960, the use of plastics in piping applications has multiplied 46
times! There are millions of plastics plumbing ins\'ail?tions in service all
across the country.

It has been estimated that 95% of all new piping installations made
in residential construction is plastics. In the early stages of its development
as a plumbing product, plastics were primarily used in drain waste-vent
applications. Over the years plastics piping has grown not only by domina-
ting the DWV market, but by adding new materials and applications as well.

Plastics are now used extensively in water service piping and in water
distribution systems. Additionally, many other plumbing products are now
manufactured partially or completely with plastics materials

The use of plastics in plumbing has grown because its use is economical
and efficient. Its characteristics are also superior to competitive materials
inavariety of important ways.

Fven though the feedstocks of most plastics an. derivatives ol oil,
plastics piping uses are highly energy efficient because it takes far less
energy to manufacture comparable lengths and sizes of plastics pipe than
metai piping products.

We are pleased to provide this easy reference guide to the Growing
World of Plastics Piping giving the reader the basics ol plastics in plumbing
and its many, many applications.

Sincerely,

The Plastic Pipe and Fittings Association

INTRODUCTION

You will find plastic plumbing materials to be an excellent value because of initial cost, ease of installation,
low maintenance cost, long life, and their significant energy savings in manufacture and use. Plastics pipe
and fittings compare favorably with all other materials.

This brochure provides engineers, code officials and consumers with basic information about plastics
piping. Used successful y in the United States since 1943, these "engineered" plumbing materials, often
called plastics piping systems, have met the challenge of providing improved technological advancements
needed in the construction industry.

Plastics vary greatly in their characteristics and properties from one to another. These differences are
utilized in plastics piping to the advantage of the consumer in two ways: first, through proper design
each plastic raw material is properly applied and controlled (see ASTM Standards); and, second, a
competitive market exists within Y astics piping systems since the suitable characteristics and properties
of different plastics often overlap in piping applications.

Plastic plumbing materials commonly in use are;

ABS

PE

PB

I'vC

CPVC

i'P

Sit

ACRYLONITRILE-BUTADIENE-STYRENE, hard, strong, smooth interior surface,
chemically resistant, not affected by contact with water or soil.

POLYETHYLENE, excellent resistance to chemicals, corrosive environments and rupture
from mechanical shock.

'OLYBU LYLENE, higher temperature strength combined with long-term strength and
chemical resistance.

POI'YVINYI. CHLORIDE, hard, strong, smooth imeiioi surface, chemically resistant,
not affected by contact with water or soil.

CHI ORINATED POLYVINYL CMLORIDI ,higher heat and chemical resistance than I'VC.
'OLYPHOPYLI NE, excellent iigidity, high strength and chemical resistance.

9 1YHENI lit JUni It, high in tensile stiength and stiffness, also, insistent to both
coimsive Soils and sanitary wastes.

Plastics piping tin not conduct electricity and are not susceptible to galvanic nr electrolytic conosion.

I'he billowing

cliail shows the general calegoiirs ol piping application* ol plastic materials covered

by applicable national consensus stand.nils

Piping Plastic Material
Application ABS PE PB PVC CPVC pp sn
[tihirl.it waste X X X
Outside sewers and drams X X X
Drain, waste Kvent (DWV) X X
Water piping X X X X X
Gas piping X X X X
Septic lields sub soil X X X
Chemical waste piping X X X X
Industrial process piping X X X X X X
Other piping applications X X X X X X X



THE MAJOR BENEFITS OF USING
PLASTICS PIPING MATERIALS

+ Plastics piping is energy efficient. In a recent study it was
estimated that during 1977, 324 trillion B.T.U.'s more
energy would have been required to make metal piping to
replace 'he plastics piping which was manufactured. That
equals a savings of about 56 million barrels of oil because
of plastics pipe. Additionally, in hot water distribution
systems, plastics piping serves as an insulator itself to
teduce heat loss. While plastics piping is made from petro-
leum based products, it is truly doing its share to reduce
energy consumption.

+ The initial cost of piping materials is impoitant touseis.
Here, again, plastics piping receives high marks. Its initial
cost is significantly less than the cost of other material.

+ Installation costs of plastics versus other materials repre-
sent further savings to the user. Cutting, joining and in-
stalling plastic pipe is far "mole: than the same processes
Ini othei materials. At t .lay's labor lates, increased pro-
ductivity is vital.

® The ease of handling plastic;, pipe is a Oemendous benefit.
Not only does its light weight present teal henelits to the
installei when working in light places, !>ut a notm.il length
ol DWV pipe con lie carried by on, man wheteas two
nur hi a machine ate leqoiied in move huaviei nietal
pilling.

+ llie long Ide ol .i maien,il is important to the consutni'i
ol the mateiiil. Millions ol plastics piping installations
have been in service lot nvei a queilei ol a cenliiiy and
aie still hinclioning the wav they ilid the day they weir
installed.

+ Clastic;, piping is cnirosmn icsistant and free flowing.
Clashes piping systems an' lesistanl to nnimal household
chemicals and many otlici substances which might enlei a
saint.iiy dilinage system. DWV piping does not "gum op"
as does some olhci maleiiils. Ilie smooth wall ol the
plastics makes ti.inspirit ol wastes ami walet mote effective
Clasocs watci piping also insists the kind ol mtenni hmld
up that sonietinies plagues metal piping systems.

+ Clashes piping is usually iii.nked In aid in ulentdication.
M.mutaciuieis making pipe aml lIdlings .iccoirling to
AS IM ilind.iids and having the lilaleiial tested to those
slaodatds usually mails the pipe and lutings to show the
use and the applicable standaul. lbis piocedute makes it
simple loi users to propeily identify the many kinds ol
plastics pipe and lutings which ate available Ini ditleient
applications.

Ihat's a pir’tty impiessive list of benefits lot any matciial.
Il you have not used plastics piping hcloic, d may lie time
yon did. Il you have not been sieved by plastics piping,
you ate missing the many henelits which ate available
thiougti Ms use. ()m miliistiy is pioud ol the mateiials
which it otteis loi so many vaiy.ng nipmg applications.
We stand ready to serve otn custome to hung them the
Ixrnehts ol The Growing World of Plasm ; Piping.

CODE ACCEPTANCE

Plumbing codes are the basis for acceptance ot mateuals for
specific plumbing installations and for the methods of
installation. Model plumbing codes, sponsored by associa-
tions of building ind plumbing code officials ot other
industry groups, are the basis for most of the over 14,000
local codes in this country.

The following organizations (and their model plumbing
codes) accept the use of plastics for piping applications:

Building Officinls and Code Administrator* International.
Basic Plumbing Code

International Association ol Plumbing and Mechanical
Officials, Uniform Plumbing Code

International Conference ol Building Officials,
Plumbing Code

National Association of Plumb Heating, Cooling
Contractors/American Sue :y oi Plumbing
Engineers, National Standard Plumbing Code

Southern Building Code Congress International,
Standard Plumbing Cotie

Plastics piping is also mi appioved material lot use in U.S.
Government building projects accoulmg to dueciives ol the
U.S. Depot tmeiil ol llousing and Uili.in Development.

Beg,adless ol the motenal you choose to use, check yom
lor al plumbing code he appioved mateiials and accepted
installation piactices

Ut tilal(mi. 2 i Waihiml tin I'Hi was .iva;MILTIM tin mii{li ilia rlIni ~ul
ilia I'l.e.ne I'vi anil | iiinnis Av.Dciniiim loi gani'ial niteniit.ilmmat
Imil(uses ivuly Ilie I'I'' A, mu any iit itsiiiilints, mala any
\vn LmIM'% nl ti'perM'iH.limit*, nl .my kind vvh.il.nrvn iPsilnH]|

[hr [ii miitH % o0i Nl MLitri filh «di*<iihnl m irln i*m (] hi%rill-

AtliiMmn.il min MMtion mi [sb»In « |n|inii| hi |2hillsiri</ .ppln .iliun .

DY 1Im thi M.mi Si , *ilrn I ly lliiin!t lio | 1,

AiMHmn.il mho ni.ilmn mi pl.r.lti pi?mi| ir.r Ini w.ilff Hill "l'wif
i iiio inliy e «ltl.mil'll ImIH the Urn Ih*2L IM.istii:*. Pipi* Association,
2T Villi Cirrk Ul Suite MM, [Lilias, Im.i*. /b’M

tirHriil minin. Lk mi |il.iMi<%pipillt] Ini nlhri ptliptiME 1.1V [
uhtimiMl i hii ihi* Plashes Pipe Institute, s |eoxiM|inti Av*,
Ni'vw Nut k, Ni'w Viifk 1001/

Plastic Pipe and Fittings Association

999 North Main St. + (3wn Htyn, IL li)1H7 + Pimm* inV/Bt>IM>IMO
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. application § '
*

. L .-, - . -V

DRAIN, WASTE & VENT 'DW V)-
Building drain and waste, building
storm and rainwaterr ,pmg

HOT & COLD WATER
DISTRIBUTION SYSTEMS

OUTSIDE SEWERS AND DRAINS
Building sewer,
building storm sewer

* o

PLASTIC
MATERIAL

- *

ABS

PvC

pvcC

CPVC

PB

ABS

PvC

'RIGID
FLEXIBLE

rigid

rigid

rigid

rigid

flexible

rigid

rigid

| IRVASE

ASTM .
STANDARD
w -

D2661 & F628
D2235
F402

D2665
D2564
F402
D2855

D2949

D2564
F402
D2855

D2846
F493
F402

D3309

D2751 & F628
D2235
F402
D3212
D2321
FaT77

D3033
D2564
D2855
F402
D2321
FaT77
D3212

Pipe & Fittings
ABS solvent cement
Safe handling of S.C.

Pipe & Fittings
PVC solvent cement
Safe handling of S.C.
Making S.C. joints

Pipe & Fittings
(3.25 0.d.)
PVC solvent cement
Safe handling of S.C.
Making S.C. joints

Pipe, Tubing & Fittings
CPVC solventcement
Safe handling of S.C.

Pipe, Tubing & Fittings

Pipe & Fittings
ABS solvent cement
Safe handling of S.C.
Elsstomeric joints
Underground installation procedures
Elastomeric seals

Pipe & Fittings, Type PSP
PVC solvent cement
Making S.C. ioints
Safe handling of S.C.
Underground installation procedures
Elastomeric seals
Elastomeric joints

WATER PIPIT. G —
Water supp y, water distribution,
yard sprinkler, swimming pool
piping, chilled water piping, low-
temp heating, irrigation systems,
industrial process piping, ice rinks,
icc melting, water well casing.

ABS

ABS

ABS
PE

PE

PE
PE

PE

PB

PB
PB
pPvC

n

rigid

rigid

rigid

flexible

flexible

flexible

flexible
flexible
flexible

flexible
flexible

rigid

vl
H\V.. o o
ASTM

STANDARD

D1527
D2468
D2469
D2465
D2235
F402

D2282
D2235
F402
D2468
D2469

F480

D2239
D2609

D2104
D2609

D3035

D2737
D3261

D2447
D3261

D2662
D2609

D2666
D3000

D1785
D2564
D2855
F402
D2466
D2467
D2464

Pipe, Schedules 40 & 80
Fittings, Schedule 40, socket-type
Fittings, Schedule 80, socket-type
Fittings, Schedule 80, threaded
ABS solvent cement
Safe handling of S.C.

Pipe, SDR-PR, o.d. controlled
At"S solvent cement
Safe handling of S.C.
Fittings, schedule 40, socket-type
Fittings, schedule 80, socket-type

Water Well Casings & Couplings, SDR

Pipe, SDR-PR, i.d. controlled
Fittings, inserttype

Pipe, Schedule 40
Fittings, insert type

Pipe, SDR-PR, 0.d. controlled

Tubing, SDR-PR
Fittings, butt-type, heat fusion

Pipe, Schedules 40 & 80
Fittings, butt type, heat fusion

Pipe, SDR-PR, i.d. controlled
Fittings, insert type

Tubing, o.d. controlled

Pipe, SDR-PR, 0.d. controlled

Pipe, Schedules 40, 80 & 120
PVC solvent cement
Making S.C. joints
Safe handling of S.C.
Fittings, Schedule 40, socket-type
Fittings, Schedule 80, socket-type
Fittings, Schedule 80, threaded



SEPTIC DISPOSAL FIELDS &
SUB SOIL DRAINAGE -
Perforated Piping

TUBULAR WASTE -
Tube & fittings for accessible waste
connections

pvC

SR

PE

pPvC

SR

ABS

pPvcC

PP

rigid

rigid

flexible

rigid

rigid

rigid

rigid

rigid

F402
D2321

F4T77
D3212

D2729
D2564
D2855
F402
D2321

D2852
D3122
F402
D2321

Fa77
D3212

F405
F481

D2729
F481

D3298
F481

F409
D2235
F402

F409
02564
D2855
F402

F409
D2657

................ Hwsn-fvenrpomnnt -

Making S.C. joints

Safe handling of S.C.

Underground installation procedures
Elastomeric seals

Elastomeric joints

Pipe & Fittings
PVC solventcement
Making S.C. joints
Safe handling of S.C.
Underground installation procedures

Pipe & Fittings
SR solvent cement
Safe handling of S.C.
Underground installation procedures
Elastomeric seals
Elastomeric joints

Corrugated Tubing & Fittings, Perforated
Installation

Pipe & Fittings, Perforated
Installation

Pipe, Perforated
Installation

Tube & Fittings
ABS solventcement
Safe handling of S.C.

Tube & Fittings
PVC solvent cement
Making S.C. joints
Safe handling of S.C.

Tube & Fittings
Heat joining

NOTE: Plastic-, pipe also has many applications for gas piping, chemicall/industrial waste piping and chemicallindustrial process piping.

thermoplastic pressure pipe under-
ground see ASTM D 2774. For
information on joints for plastic
pressure pipe using elastomeric seals
see ASTM D 3139. For procedures
on flaring PE and PB Tubing see
ASTM D 3140.

pPvcC

PVC

PVC

PvC

CPVC

CPVC

CPVC

rigid

rigid

rigid
rigid

rigid

rigid

rigid

D2241
D2564
D2855
F402
D2466
D2467
03036

D2672

D2564
F402

D2855

D2740

F480

F441
F493
F402
F438
F439
F437

Fd42
F493
F402
F438
F439

F443
.93
F402

PPFfl

Pipe, SDR-PR, o0.d. controlled
PVC solvent cement
Making S.C. joints
Safe handling of S.C.
Fittings, Schedule 40, socket-type
Fittings, Schedule 80, socket-type
Line Couplings, Schedules 40 & 80,

socket-type

Pipe, Schedule 40, Bellend, & Pipe,
SDR-PR, o.d. controlled
PVC solvent cement
Safe handling of solvent cement
Making S.C. joints

Tubing, SDR-PR, o.d. controlled
Water Well Casings and Couplings, SDR

Pipe, Schedules 40 & 80
CPVC solvent cement
Safe handling of S.C.
Fittings, Schedule 40, socket-type
Fittings, Schedule 80, socket-type
Fittings, Schedule 80, threaded

Pipe, SDR-PR, o0.d. controlled
CPVC solvent cement
Safe handling of S.C.
Fittings, Schedule 4Q, socket-type
Fittings, Schedula 80, socket-type

Pipe, Schedule 40, Bellend
CPVC solvent cement
Safe handling of 3.C.

Plastic Pipe and Fittings Association

999 North Mam St. « Glon Ellyn, 1 60137 « Phono: 312/868 5540



THE MAJOR BENEFITS OF USING
PLASTICS PIPING MATERIALS

¢ Plastics piping is energy efficient. In arecent study it was
estimated that during 1977, 324 trillion B.T.U.'s more
energy would have been required to make metal piping to
replace the plastics piping which was manufactured. That
equals a savings of about 56 million barrels of oil because
of plastics pipe. Additionally, in hot water distribution
systems, plastics piping serves as an insulator itself to
reduce heat loss. While plastics piping is made from petro-
leum based products, it is truly doing its share to reduce
energy consumption.

+ The initial cost of piping materials is important to users.
Here, again, plastics piping receives high marks. Its initial
cost is significantly less than the cost of other material.

+ Installation costs of plastics versus other materials repre-
sent further savings to the user. Cutting, joining and in-
stalling plastic pipe is far simpler than the same processes
for other materials. At today's labor rates, increased pro
ductivity is vital,

+ The ease of handling plastics pipe is a tremendous benefit.
Not only does its light weight present real benefits to the
installer when working in tigtit places, but a normal length
of DWV pipe can In: carried by one man whereas two
men or a machine are required to move heavier metal

piping.

¢ lire long life ol a material is important to the consumer
of the material. Millions ol plastics piping installations
have been in service for over a quartet of a century and
are still functioning the war they did the day they weie
installed.

+ Plastics piping is corrosion resist--it and free flowing,
Plastics piping systems are resistie< to normal household
chemicals and many other substances which might entei a
sanitary drainage system. DWYV piping does not "gum up”
as does some other materials. The smooth wall ol the
plastics makes transport of wastes and water more effective.
Plastics water piping also insists the kind ol interior build
op that sometimes plagues metal piping systems.

+ Plastics piping is usually marked to aid n>identification.
Manufacturers making pipe and fittings according to
ASTM standards and having the material tested to those
standards usually mark the pipe and linings In show the
use and the applicable standard. Ibis pmccdurc makes it
simple lor users to propci,'y identify the many kinds of
plastics pipe and fittings wlut h are available loi different
applications.

That's a pretty impressive list of benefits loi any inatcn.il
If you have not used plastics piping before, il may be time
you did. If y*u have not been served by plastics piping,
you are missin j the many benefits which are available
through its us*. (‘ur industry is pioud of the materials
which it olfeis for so many varying piping applications.
We stand ready to serve our customers to bring them the
benefits ol The Growing World of Plastics Piping.

CODE ACCEPTANCE

Plumbing codes are the basis for acceptance of materials foi
specific plumbing installations and for the methods of
installation. Model plumbing codes, sponsored by associa-
tions of building and plumbing code officials oi other
industry groups, are the basis for most of the over 14,000
local codes in this country.

The following organizations (and their model plumbing
codes) accept the use of plastics for piping applications:

Building Officials and Code Administrators International.
Basic Plumbing Code

International Association of Plumbing and Mechanical
Officials, Uniform Plumbing Code

International Conference ot Building Officials,
Plumbing Code

National Association of Plumbing, Heating, Cooling
Contractors/American Society of Plumbing
Engineers, National Standard Plumbing Code

Southern Building Code Congress International,
Standard Plumbing Code

Plastics piping is also an approved material !'m use in U.S.
Government building rr»,f' .is according to directives of the
U.S. Department of Housing and Urban Development.

Regardless ol the material you chouse to use, check yum
local plumbing code for appioved materials and accepted
him ,illation practices.

Hie in.iii ii.il couiumed Inarm was assembled ilu>>in|li Hie nitons ol
llie Plastic Pipe and I dliiijis Association loi general iidornMtional
pmpotm iaily the r7A. nor anv ol «®bmembns, make any
warranties oi irpreseni.ninns ol any kind wliatsneuei ii%)iidinri

lire products nr the materials desci thud nr inlettinted lieiein.

Addiitim.il minim,Hum mi plashes pipinii in plumbing apphc.iltnns
may he ohlameil horn the Plastic Pipe and | minus Association,
999 Ninth Main lit., Glen I llyn, lllinois 60137

Additional inhumation on plastics piping use Ini waiei and sewei
mains may lie obtained Itout Hie Um Bell Plastics Pipe Association,
?Gfi6 Villa Cieek Hi., Sane 164. Dallas, Texas 76234.

General inhumation on ﬁ'.islics piping lot nlller pmpuses may he

millined Lqn the Plashes Pipe Institute, 366 |exmglmi Ave.,
New York, New Yoik 10017.

PP M

Plastic Pipe and Fittings Association

99!) North Mam St. mGlen Lllyn, Il. 60137 + Phone: 212'«!i8 GD40



FIRE
TESTING
PLASTICS
DWV
SYSTEMS



BACKGROUND INFORM ATION

TESTING of ABS and PVC-DWV piping systems to de-
termine their performance characteristics in fire situations
has been going on for a number of years. Since 1965,
various tests, primarily on small mock-ups of actual installa-
tions have been conducted by various agencies.

W hile the results of such tests were for the most p=y1 re-
assuring to those actually conducting the tests, they were
considered by others to be inconclusive since they did not
conform to any nationally recognized test method. It ».js
therefore difficult for persons not actua'ly present during
the tests to relate the results to his own installation con-
ditions.

|,.iacceptable test method for piping systems has been
a major question in the building and fire prevention com-
munity dunng the last several years since there are no tests
specifically designed to rate the performance of such sys-
tems in fire rated construction.

As a result, a group was formed within the Plastics Pipe
Institute to seek out a means ol testing ABS and PVC DWV
piping systems according to a test method which could,
and would, be accepted by regulatory officials.

After lengthy deliberation and consultation with recog-
nized experts in the field of lire technology, it was agreed
that ASTM Test Method E-I 19 would best serve as the
basis for an exhaustive research project to be earned c.*
by animpartial and well-credentialed laboratory

ASTM E-l 19 is not a test method specifically for piping
systems. Rather, it isa method for determining the ;.*e re
sistence rating (expressed in minutes or hours) of wall and
floor assemblies. However, it was decided (hat useful and
valid results could bo obtained by testing listed fire-rated
wall and floor-ceiling assemblies plumbed with Plastics
DWYV piping systems.

Alter due consideration of several facilities, the Building
Research Laboratory ol Ohio State University (OSU) was
selected. The OSU Laboratory has one of the best E-1 19
tost facilities in the U.S. ]

PURPOSE

DUE fo the ever increasing useage of plastics DWV piping
systems in hre rated structures, unbiased test data was
needed to establish the suitability and acceptance of these
systems.

It was with this basic philosophy in mmd that the Ohio
State University (OSU) test program wai undertaken. Ob-
viously, it was the Institute's hope that the tests would estab-
lish, to the satisfaction of all, the suitability of plastics DWV
systems. Great pains were taken to make sure that the tests
were conducted in strictaccordance with the ASTM E-119
test method. To do otherwise would have been meaning-
less.

Tile primary objective ol thge program was to learn
what happens to a fire-rated wall and'or floor-ceiling as-
sembly when the assembly has been plumbed with plas-
hes DWV piping, Is a one-hour wall still a one-hour wall
when it includes a back-to-back lavatory drain assembly
made ol ABS or PVC DWV? Can a two-hour wall endure
a fire for two hours when it contains a plastics DWV System
protruding on both sides of the wall?

If isa known fact that ABS and PVC thermoplastics are
combustible materials. That, oi itself, is nol the central issue
since other combustibles are also used in fire-rated con-
struction.

Rather, the central issue is -homer ABS or PVC DWYV,
when properly installed, will transmit fire through walls or
floors, thereby reducing or otherwise affecting the lire en-
durance of such walls or floors. Tliis, then, became the pri-
mary objective of the OSU fire test program.

A secondary objective was to learn what constitutes
proper installation techniques for combustible piping in
fire-rated construction. Over the years, various methods
have been proposed including the use ol metal sleeves or
thimbles through the walls as well as the exclusi 'e use of
metal P traps as opposed to plastic traps. The OSU tests
have laid to rest certain long-standing myths. [



TEs fIHnNnHODS

Test Requirements:

ASTM E-I 19; the Standard for Fire Tests ol Building Con-
struction and Materials (also known as UL 263 and NFPA
251)isastandard to evaluate the performance of walls, floors,
columns and other building members under standard lire ex-
posure conditions.

The aim is to secure constructions that are safe and not a
menace to neighboring structures, or to the public. To do tins,
fire resistive properties of building assemblies are measured
and specified according to a common standard expressed in
hours or minutes of hre resistance. The standard provides the
means to measure the fire resistance for these types of build-
ing construction during a standard fire expsoure.

File tests > non-load bearing walls, when conducted in
accordance with this standard, are considered successful if
the following conditions are met:

(@) The wall or partition shall have witlistood the fire en-
durance test without passage of flame or gases hoi enough to
ignite cotton waste, fora period equal to that lor v, Inch classi-
fication is desired.

(b) The wall or partition shall have withstood the fire and
hose stream test as specified in Section 8 (of E-l 19; without
passage of flame, of gases hot enough to ignite cotton waste,
orof the hose stream.

(c) Transmission of heat through the wall or partition dur-
ing the fire endurance test shall not have been such as to raise
the temperature on its exposed surface more than 250F
(139C) above itsinitial temperature.

Load bearing walls when tested according to E-119 are con-
sidered successful if the following conditions are met:

(a) The wall or partition shall have sustained the applied

load dunng the fire endurance test without passage of flame

Vail lutnaco and control room at Building Research Laboratory ot Ohio
tale_Untvorsity. Sophisticated «ioclromc equipment provides minute,
F.mmute roadings on lest conditions. The OSII lab is recognized as
ie ol tho nation's leading to*. facilities.

or gases hotenough to if necot'on waste, fora period equal
to that for which classification is des. «d.

(b) The wall or partition shall hav® sustained the applied
load during the tire and hose stream test .*s specified in Sec-
tion s (of E-119) without passage of flame, of gases hot
enough to ignite cotton waste or of the hose stream, and after
cooling but within 72 hours after its completion shall sustain
the dead load of the test construction plus twice the superim-
posed load specified above.

(c) Transmission of heat through the wall or partition dur-
ing the tiro endurance test shall not have been such as to raise
the temperature on its unexposed surface more than 250F
(139C) above its initial temperature.

Fire tests-of floor and ceiling assemblies, when conducted ac-
cording to E-119, are considered succe'-sful if the following
conditions are met:

(@) The construction shall have sustained ihe applied load
during the fire endurance test without passage ot llame or
gases hot enough to ignite cotton waste for a period equal to
that tor which classification is desired.

(b) Transmission of heat through the construction during
the fire endurance test shall not have such as to raise the tem-
perature on its unexposed surface more than 250F (139C)
above its initial temperature. [

Section ol laboratory whuro iloor-cciling tools woro conductod. Brick
section is tho lurnace. Floor assombly iS mounted over furnace. Wall
suctiopa willj vonts-to-atmosphero were placed atop lluor to simulate
actual Installation conditions.



W nlLL ASSEMBLIES

The test walls were built of wood framing and gypsum
board representing minimum fire-rated construction. Both
2 X 4 and 2 x & walls were tested as representatives of the

types of walls normally used to accommodate plumbing sys-
tems. All walls were constructed in accordance with the de-

tails specified in the listing of the fire-rated assemblies.

The standard DWV configurations that would be encoun-
tered in a typical multi-story building were used. These sys-

tems would of necessity require 4" soil stacks, 3" vent stacks

and usually 2" re-vent. Thus, this configuration would neces-

sitate at least c 2 x 6 wall to accommodate these pipe sizes.
However, DW V piping for kitchens, utility rooms, and other
applications that can be accommodated by smaller pipe sizes,
can be installed in a typical 2 x4 wall.

In DWV systems, the walls are normally penetrated for
connections to wall hung fixtures such as lavatories or sinks.
These penetrations were provided by a twin ell and trap
adapters which afforded a plastic bridge completely through
the wall. Both tubular brass and plastic traps were tested. The
plastic DWV pipe and fittings used in all of the tests were
chosen at random from stock and conformed to existing
ASTM Standards for the respective material being tested.

Installation of the piping was in accordance with nationally
recognized plumbing codej and manufacturers published
recommendations. Care was taken to seal the opening around
the penetrations of the plate and the gypsum wall board in
accordance with existing building codes.

In all tests the traps were supported with wires to simulate
a connection to fixtures and were filled with water to simulate
service conditions.

Since DWV systems are ''ways vented to the atmosphere
it was essential that the piping systems in the assemblies be

Tost wall, showing thermocouples and wiros which are connecter_ to
computer in tho control room. Lino near top of wall indicates nop.tion
oi piate simulating floor above. Vents rise, penetrate plate and then
turn through wall to atmosphere.

vented during the test. Because the concrete yoke made it
impossible to vent vertically, a 1 foot vent section was pro-
vided at the top of the test wall by installing a typical double-
plate header.

The pipe extending into the vent section was vented by in-
stalling a Sanitary tee opening through the unexposed side
of the wall. The penetration of the double plate also simulated
the passage of piping from floor to floor. [

DWV c_o_nfiguratio_ns in lost walls worn ty[iijl of %ck-to-back_lavator
rough-ir.j. Pipe diameters ranged from 1/1" to 4". Walls using bot
2x4 and 2 x6 studs woro tested. Both ono-hour and two-hour ratod
walls were tostod.



FLOOR-CEILING ASSEMBLY

The floor-ceiling assembly tested was a typical poured con-

crete floor on steel bar joists with a suspended acoustical lay-
i'i hie ceiling below. This assembly has a two-hour fire-resis-
I nice rating.

ABS and PVC DWYV piping systems were installed at oppo-

site corners o' the assembly. Each system consisted of a 4"
vertical waste stack, with a 3" horizontal bianch line with con-
nections to a water closet and a tub. This branch then contin-
ued to a vertical tloor fx netration to simulate a vent or re-vem
stack above the floor. A lavatory opeing was installed in this
3" stack.

In order to fully simulate actual DWV piping installations,

wall sections were built above and below the floor slabto ac-

commodate the vertical stacks. The vertical piping protruded
through the wall sections above the floor to simulate sanitary
vents through the roof. Water closets with water-tilled traps
and tub waste and overflows were installed on their respective
openings to simulate service conditions.

Special glass ports were installed in the wall sections above
the floor in order to observe passage of flame through the
floor should it occur. [

DWYV piping in flopr-conm? touts woo connected to water closots abovo
as woll as risois winch vontod to atmquhere. As in tho wall tosts, groat
care w<* taken to simulate actual field conditions Coiling system is
typical ol most cominuicial construction.

Insido lurnaco, looking up at finishod coiling which contains plastics
DWV. Vortical conduits aro_thermocouples.” Ono ol sovoral gas jots
can bo soon noar the floor. Furnace generated temperatures of up to
1700 degrees F.



TEST DATA

One HourNon-Load Bearing 2x4 Wall Test(No. 5615)

These walls were of nominal 2x4 wood framing protected
with one layer of 5/8" UL classified gypsum wallboard on
each face. These walls were plumbed with both ABS and PVC

DWV with a maximum pipe size of 2". These walls demon-

strated a fire resistance classification of one hour.

One Hour Non-Load Bearing 2x6 Wall Tests (No. 5473-
ABS) (No. 5474-PVC)

These walls were of nominal 2x6 wood framing protected
with one layer of 5/8" UL classified gypsum wallboard on
each face. These walls were plumbed with either ABS or PVC
DWYV with maximum pipe size of 4",

The walls in both tests demonstrated a fire resistance classi-

fication of one hour.

Two Hour Load Bearing 2x6 Wall Tests (No. 5560-ABS)
(No.5561-PVC)

These wc'N were of nominal 2 x 6 wood framing protected
with two layers of 5/8" UL classified gypsum wallboard on
each face. These walls were plumbed with either ABS or PVC
DWV with maximum pipe sizes of 4",

The walls in both tests demonstrated a lire resistance classi-

fication of two hours.
Two Hour Floor-Ceiling Assembly (No. 5539)

This test assembly was a 14’ x 16’ typical 2'/2" thick con-

crete floor on bar joists protected below by a suspended
acoustical tile lay-in ceiling.

Complete plumbing installations of both ABS and PVC
DWV were installed in two corners diagonally across from

one another. }
v

In wall teats, collapso ol piping above simulated lloor platu soalm! oil
opening which provontod upward spread ol lire or smoko. This points
up impartance ol closing oi opening around pipe alter installation as
required by most building codes.

This test terminated at 112 minutes caused by failure of
the exposed grid suspension system which allowed prema-
ture loss of ceiling panels. However, at this point, no passage
of flame through the floor had occurred. [

At the conclusion ol wall tests, P-traps wore always intact and still
capable ol holding wator. Even durmlg tests, they wore cool enough to
louch with baro hands. Bocauso ol plastics’ low thermal conductivity,
lurnaca temperatures nevor made it through tho wall.



CONCLUSIONS

1. The performance of all five wall assemblies in the fire
endurance and hose stream tests was, in all essential features,
identical to that of the same wall assemblies without the ABS
orPVC DWYV plumbing systems incorporated.

2. These tests demonstrated that plastics piping, within
walls, is not involved in the early stages of a fire. This was
evident from the appearance of the piping after the hose
stream tests.

3. Fire consumption of the plastics piping, within the wall,
is very slow. In those tests where measurements were taken
over50% ofthe plastics remained by actual weight.

4. Passage of flame through vertical and horizontal pene-
trations is minimized with plastic piping. Heat softened plastics
tends to close openings thus reducing heat and flame trans-
mission and flue effects through such penetrations.

5. Plastics traps proved to be equal to, if not better than,
the brass tubing traps, In these tests, while both were used
successfully, less heat transmission was observed with the
plastic traps.

6. Sealing openings around penetrations with non-com-
bustible sealants is essential. These tests indicated that without
sealing, no piping material could be expected to pass the test.

7. Properly installed plastics plumbing systems will not
conduct flame through a fire-rated concrete floor ol the type
tested. Fixtures act as their own barriers. Properly sealed
stack penetrations effectively retard flame passage. [

A variety ol DWV configurations woro tested using both ABS and PVC
plastics. Bolli nialoriuls porioimod equally woll. OSU lusts proved con-
clusively that claims oi supurior lire puilormanco loi one plastic ovCr
another-are not vahd.

Alter 30 minutes ol exgaosure to lire, this plastic DWV piping shows only
mild lieut distortion. Such tests luyud lo rust myths about plustic pipé
igniting quickly and serving as a conduit for thé rapid spread ol llopio
through walls a@nd lloors



GLOSSARY OF TERM S

ABS — Acrylonitrile-Butadiene-Styrene plastic.
ARM — Horizontal drainage line connecting fixture into
stack.

BACK-TO-BACK INSTALLATION — Fixture openings ex-

actly opposite oneanotherrequiring double opening fitting.

BRANCH — Horizontal line taken off of main stack or main
horizontal line.

BRIDGE — Horizontal connection penetrating both sides of
wallin line with each other.

DWV — All of the drainage waste and vent system within the
building.

EXPOSED — The face of the assembly in the furnace.

EIRE ENDURANCE — A specified period of time or until
failure.

FIRE STOPPING — Sealing off air passage around pene-

trations.
HOSE STREAM

posure fora period equal to one-half of the fire endurance
rating.

LOAD BEARING — A tost assembly that sustains an applied
design load dunng the entire lest.

NON LOAD BEARING — A lest assembly with no applied
load during lest.

PVC — P--lyvinyl Chloride plastic.

STACK — Vertical soil, waste or vent piping.

UNEXPOSED — That side ol the assembly away from flame
exposure. a

E-l 19 tout roquiromonts call lot so?_uratu liosu 1* « mma Allot uxpo-
auto to lito lot ono-half tho timo rating ol thn - . -a, icsl assembly is
o|>oniict and a 30-psi hoso sliuani is apphod I' .zo tjuinl uidu. No walur
must ponotiato wall. Nono did.

-- Application of hose stream under stan-
dard pressure to a duplicate wall assembly after fire ex-

In ordor to dovolop comparative, data, both motal and plastics P-tiaps
woro usod on tost walls. Bocauso motal lisps quickly moltod and (all
away, thoy provided no additional liro protoction. Plastics P-trops
porlormod-as woll or bottor than motal traps.



plf Jensen & Associates, Inc.

Flr*t Protection Engineers
Building Code Consultants

June 18, 1974

mPlastics Pipe Institute =
A Division of the Society of the

- Plastics Industry, ,Inc.
250 Park Avenue
New York, New York 10017 J ; -

Attention: Mr. Ray Dura20,EriiMBB""setor

Gentlemen: Hpr

VEL o T
Rolf Jensen & Associates was engaged by the Plastics ®lp,e
TAftnstitute to act as a third-party®"consultant in a Firjt

B

Test: Program to qualify plastics”v”~g;.,J:Pyg)",i;4Valnris<drfce-,H;/;

Mf-~ent pipe in fire, resistive buildihg""0QhBtruct Th.
mmprovided guidance"in the design and instrumentation 0%
the test, assemblies, witnessed the actual fire testsand
verified that the tests were cpndpcted.""i*ocardahp”
ASTM E119-1971, Standard for Fire Tests of. Building dfrhstruc
~ mation and Materials. - N . J

Tho t.ots have demonstrated that piag“"tlbs pW ptpa.,when
properly installed can be used in building aseemblie#
Spf up to.two hours fire resistance*,Vitfaou”
fire resistance rating of such assemblies. “The wall#ests;;
"conducted-,.on load-bearing siy*d,pMA*trrdtiiOhesnd 1xhe
"re.S"Uitw.led us to conclude that metalr-atpd,wall assemblies
will also perform satisfactorily, -1 wese=

7 '28% K . _ VLW &
or,e floor test was conductLed whioft was an e”0t
of an earlier first test which reg.yi“ted .in publi
of Underwriters® Laboratories, lj*c./ Design G21
designated as Floor & Ceiling Design No. .72°- 2
except that ABS and PVC drain-waste-rpipe were 1
to determine their effect on thaVifi*""MIsft "

100 Wilmoi Road
Deerfield, 'L. 60015
Phonft: (3.21 948-0700



ifoclales, Inc.

eof the floor. From an analysis of the results of this 1;
test, we have concluded that plastics DWV pipe can be
ufeed in fire resistive floor construction without adverse
effect. - |

The original floor assembly earned a 2 hour rating when
the floor surface temperature failed .at 2 hours, 21 minitps.
The duplicate assembly, incorporating®™ the plastics DWV f
:«pipe, failed at 1 hour, 52 minutes, because several of $
acoustical ceiling tiles fell out. Prior to the tile
fall-out, temperatures throughout the assembly were approximately
the same as in the original test. Examination of the £
floor after the test revealed that the cross tees supporting
the acoustical tile had not expanded properly into !the
glots of the main runners. Instead”™ hjihe cross tees sag”d
down and, late in the test, twisted||nd caused premature
fall-out of the tiles and the early*demi*e of the asseraMyv
Had tjie cross tees performed as waswinteMed, tna ratin®",.:
ot the original assembly would have f*eQitj-"luplicated.-

In summary, the results of the 17 titfstg”"Cnducted lead J[s to

conclude that the use of plastic piping, when propiriy

fire-stopped, does not weaken the pe~"fo”~nae of fire- rfeiat'ivo
assemblies having up to it

Very truly yours,

rlEnd F, Bellman, P
insulting Engineer



TOXICITY TESTING

o The test result™ below show the off-gases of PVC and other synthetics to have a
toxicity very similar to that of wood.

« The National Bureau of Standards (a non-partisan, government agency) test
results corroborate those shown below. Jack Snell ofthe Bureau, however,
cautions: This reportis primarily intended for research...It isnot suitable for
use by itself for evaluating the fire safety ofmaterials in use since a number of
additional factors must be'considered in“a specific situation. Further

developmentand evaluation of this test method andtin qur view, all
others currentlly available is necessary to determine their suitability or
a

utility for regulatory purposes presuming the intent of course, is fire-safe
material/product désign, selection, or evaluation.

TOXICITY OF OFF-QASES
Wood and Plastics

Time to
Death
(Min.)

REFERENCE: Hilado, C.J., Huttlinger P.A., Toxic Hazards of Common
Materials”, Fire Technology, Aug. 1981, pp. 117-182 (Table
VIp. 181) CarlosJ. Hilado'is the director ofthe Fire Safety
Center, University of San Francisco, and is well known
for his work in the'toxicity of materials.

Conoco Chemicals Company 3/83 _
For more information contact: Ed Kieschnick 713-531-3522



T0 Roscoe J. Hildebrandt DATE January 19, 1903 t

Building Safety Director l

/r )
FROM Alan V, Brunacini I'tem 18 - p.13 !

- . Formal Agenda
Fire Chief A
: ! January 25, 1983

SUBJECT Proposed Amendments to Plumbing Coda

The Fire Department has reviewed the proposed changes to the Plumbing Coda J-
which would permit the use of plastic pipe and fittings in drain waste and h
vent systems, wherever combustible construction is allowed by the Construction *° *°
Code. This has bee:i an area of ongoing concarn and continuing analysis for

our staff over the last few years.

While the Fire Department has an ongoing concern with the growing use of
plastics in buildings, our analysis indicates that this, proposal is not un—
reasonable. Plastics generally tend to bum more rapidly than "conventional
materials™, give off more heat, produce more smoke and give off more toxic
products of combustion. All of these are certainly major concerns to this
department and we have stated many times that plastics are a major contributor
to the increasing fire danger in our built environment. Our codes need to
reexamino this whole area, particularly with regard to tha toxicity of products
of combustion produced by burning plastics.

In spite of our basic concern with the increased use of plastics, ws are not
opposing this change in the Plumbing Code. It appears that the limited amount
of plastics which would be added to buildings, and tha fact that the piping
would be within concealed spaces which are already permitted to be combustible
construction, make the impact of this change insignificant. The raount of
plastics in most occupancies, in the form of furnishings and fixtures which
are not governed”y any code, is much more significant from a $ire safety
perspective. * [

In this case our philosophical concern with the addition of any store plastics

is outweighed by a serious consideration of tha actual impact. We feel that
allowing plastic DWV pipe in combustible construction does not add to the hazards
already present in most occupancies. O0Qur experience with these materials in
residential occupancies, where it has been permitted for several years, indicates
no particular problems.

Thank you for inviting us to comment on the proposal.

AVB:JGR:cap

cc: Mayor & City Council
Mr. Andrews
Mr. Starr itt
Mr. Howlett
Mr. Tevlin
Mr. Fairbanks
Mr. Baumert
Chief Brunacind
Mr. Hildebrandt
Ms. Hcyos
CAO
City clerk
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What about the hazards of burning plastics?

In the early 1970s, the fire service became concerned about the hazards of burning
plaatica. People were apprehensive about the new and unknown products of combus-
tion given off by plastics. Gradually this concern waned as more and more lire depart-
ments began to realize the safety benefits of seif-contained breathing apparatus. Now
the pendulum is swinging back. Once again we are seeing an emphavci on the toxicity
of burning plastics.

Why this escalation of concern after several years of relative quiet about the prob-
lems of burning plastics? The emergence of new information might be the logical an-
swer. But there are more subtle reasons, such as the one revealed in an article in the
February 7, 1983, issue of Fortune Magazine titled "The Dubious War on Plastic
Pipe." This well-researched article documents one company's battle against plastic
pipe. The compuny ta Allied Tube & Conduit Corp., the nation's largest producer of
rigid metal pipe used for electrical conduit. In cane you don't have the opportunity to
read the article, a short report appears in this issue, beginning on page 22.

Fortune published the article to show how a company has used "half-truths and
misinformation" and "unfair tactics in the marketplace” to retain its share of the 5190
million conduit market. We cull the article to your attention because there are some
lessons m it for the lire service. Here are a few of the more salient points and some
comments.

O The article admits that burning PVC and other plastics produce toxic gases, but it
also explains what any firelighter knows, that anything tha: burns gives off toxic
gases. Comment: It would be helpful to know more about the hazards of burning plas-
tics, but for firefighters the problem hasn't changed. Plastics may burn faster and
produce different gases but, whatever is burning, the rule for firefighters should be:
"Wear your SCBA." The key to -public safoty in hotels and homes lies in public edu-
cation, using EI') | H, for exaihple; more buil'-in protection, sur:: as smoke detectors
and automatic sp*vjikiors; and u keener awareness of the huzwds of burning materials
of any type— wood, plastic, gasoline, and so on. This overemphasis on the huzurds of
plastic may cause the public to forget that burning wood, cotton, and wool also give
off toxic guses. We have learned'to live with other hazardous products— gasoline, fot
example. Why shouldn’t we learn to live with plastics while we cry to improve their
fire safety? -

0 The article says that Allied provides about 75% of the funding for the Foundation
loi Fire Safety and that foundation personnel have not always represented the dan-
gers of plastics objectively. Comment: The work the foundation is doing in toxicity
could be helpful in saving lives in the future, but a vested interest such as thts* rinses
guestions about the objectivity of its work, particularly when the ethics of the funding
source is so questionable. Furthermore, toxicity is not the only issue. What about
burning characteristics such as ease of ignition and flame spread™

C The Fortune article explains how Allied and others in the metal industry packed
the 1980 NFPA Electrical Code committee meeting to vote down the acceptance of
PVC conduit into the code. This was done by purchasing 100 new NFPA member-
slups just to cost votes against PVC conduit. Commsrit: NFPA's standards and code
system has been criticized before. If companies with cash to spare can buy enough
membcrshipa to influence code and standards writing in this way, it is a situation that
ought to be corrected. But we must be cureful about changing the system. It's the
best we've got. It works by consensus—the American, democratic wuy, A standard sat
by a consensus of concorned interests cannot bo j perfect document, but it works be-
cause it won established through a democruuc, give-and-take process. The system has
its laulta, one being the NFPA'a vested interest, in budding ms membership. Hut lot's
work to improve the system we huvo.

The Fortune article shows how far some businesses wili go to wm the battle of the
marketplace. It also roveulH some important lessons for the fire service: (1) Know the
sourco of your information—vested interests may not he, but they may not toll the
whole irutn either. (2) NFPA's code- and standard-making system needs scrutiny. (3)
The modern world is a hazardous pluce. In the end, the public will determir , the b&l-
urice between >aloty and the standard of living it wunis.

Let's put pliLstics mto perspective. They don’t deserve all this speciul attention.
Like other things that burn, they give olf toxic fumes. Let's encourage research to
learn more about them, hut keep our emphusis on prevention measures th.U we know
worg—automatic sprinklers, smoke detectors, public education and, for firelighters,
weuring SCBA.



The Commercial Appeal. Memphis. Wednesday, May 20,1981

Improper W iring Is Cited

In M 6M Grand Hotel Fire

LAS\/EGAS, Nev. (AP) - The final Clark County Fire

report onthe MGMGrand Hatel fire says that

wuseofthe blaze that killed 14 persons ad

InJured WV\ES an Irrpr Installed electrical system

because It wes not grounced correctly

“It Is theopnon of theofficers r(e:houﬂngthat oe

several factors were present whi buted tothe

cauee of the fire, and that the primary cause wes electri-
cal," said the repon; which wes released

A rellmnary Buﬂdln Dgnmmnt mlﬁeflre
listed | ngoodewolaﬂons discov-
eredafterlhel\b/ﬂ aze, which forced the shutdown of

the hotel. The Strip resort is scheduied to reopen July 30
The final conduded, as hed the preliminary
report, thet the blaze hed started behind a wall In the
hotel's delicatessen. It said that Insulation an two copper
wires running through malummmoorﬁutor"race\%
ﬁmgdetenqr ed, alowing tha wire* to meke contact

the conduit wes aygposed to e grounded, the
report aad it wes not
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THE DUBIOUS

1 Fire horrif

billowing smc

Ing on stretc
bags—the sights arouse a deep-seated urge to control the
like the hotel fire below can also be a marketing windfall 1
fight competing products by playing on the fear of fire.

This is the story of a company that has
done so with an extraordinary outpouring of
half-truths and misinformation. Its target:
plastic pipe. Allied Tube & Conduit Corp. of
Harvey, Illinois, is the largest U.S. producer
of rigid metal pipe used to contain and pro-
tect electrical wiring. Plastic conduit, mainly
made of polyvinyl chloride (PVC), has made
heavy inroads, partly because it's easier to
install. According to Predicasts, a market-re-
search firm, its share of the conduit market
widened from an estimated 9% in the late
1960s to 54% in 1980. Meanwhile, steel con-
duit's share fell, from nearly 50% to 32% of a
business worth hundreds of millions a year.
Hut Allied, a privately owned company with
1982 sales of about $!(()) million, has not
been content to light hack with conventional
salesmanship.

Since the late Seventies, Allied has run a
campaign to publicize the supposedly unusu-
al lire hazards of PVC, pitching il at consum-
ers, contractors, legislators, and ollicials
who write building codes. To give its effort
the appearance of impartiality, Allied has set
up a not-for-profit organization, the Founda-
tion for Fire Safety. Supposedly the founda-
tion, with offices in Kosslyn, Virginia, is dedi-
cated to disseminating impartial scientific
information. Hut with about 75% of its
$750,000 budget coming from Allied, il has
often served as a vehicle for anli-PVC propa-
ganda. The foundation's officials frequently
travel the country citing plastics as contrib-
uting to some of the deaths in prominent
fires, even though .here's no proof that their
combustion products were responsible.

Allied has also lobbied heavily against the
inclusion in the National Fleetrical Code,
which serves as a guide for local codes, of a
new, flexible type of PVC conduit. The new

conduit— that's a sample above—is even
cheaper to install. Allied’s efforts have
prompted the Carlon division of New
York-based Indian Head Inc.—in turn con-
trolled by Curasao-based Thyssen-Horne-
misza N.V.—to sue it for restraint of trade.
The Society of the Plastics Industry, which
has long retained the public relations firm of
Hill & Knowlton, has also redoubled its ef-
forts to present its side of the controversy.
Carlon, with 1982 sales of $150 million, intro-
duced the flexible conduit in 1980; it's also
the leading maker of rigid PVC conduit. Oth-
er makers include CertainTecd Corp. of Val-
ley Forge, Pennsylvania, and Robintcch Inc.
of Fort Worth, both publicly owned. Leading
suppliers of PVC are ILF. (loodrich, Ten-
neco, and l)u Pont.

LLIFI) SAYS IT HAS “a moral
and legal responsibility" to op-
pose products that constitute "an
inherent, immediate, and sub-
stantial danger to the public." As-
serts Theodore Il. Krengel, 57, Allied’s
founder, president, and controlling share-
holder: "The plastics produced now kill." Al-
lied's awareness that plastics are hazardous
goes hack to 1972, he says, "We began to
hear more and more about the problems of
toxicity, llnmmability, and smoke of plas-
ties." Buildings, warns Krengel, are becom-
ing "plastic bombs—they go up in amatter of
seconds." Allied’s general counsel, John Li-
son, adds ominously: "Any company that
knowingly puts a harmful product into the
stream of commerce is liable for punitive
damages."
Allied is not the only campaigner against
plastic pipe. Carol Bellamy, New York City’s
lii'sr.m il Assouan-: FordS. Unriliy

Reprinted through the courtesy of the Editors of FORTUNE
© 1983 TIME INC.



rally ambitious city council president,
a fuss last year about new PVC conduit
led in subways. At her insistence S2
nis being spent to rip out some and rc-
it with metal, though most of the sub-
system's PVC will be left where it is.
¢s' growing use in plumbing, primarily
ater and drain pipes, has also come in
riticism. Allied’s crusade against PVC
een especially vehement, however. A
icant proportion of its sales are threat-
The last straw may have been Carlon’s
le conduit, aimed at a $190-million-a-
narket that steel had all to itself,

vouldn'l deny we have acommercial in-

terest," says Allied’s President Krengel.
“It's a big market. If you include cable, con-
duit, ducts, and pipe, you're talking in the
multibillions of dollars." If the competition
gets much worse, Krengel adds, Allied might
switch to plastics— “//w e could find one that
is proven safe." Krengel goes on to declare:
"I'm not going to make any Three Mile
Islands or any Love Canals. I'm not going to
make anything where | can't sleep nights be-
cause we've made a product that's unsafe. |
don't want that on my conscience."

Krengel could be speaking his convictions,
of course. But doubt is fanned by a curious
fact recently discovered by Fortune: Allied

PIPE

itself has marketed PVC conduit on and olf in
recent years. In fact, it's still selling PVC-
coated products.

PVC s hazardous when it burns, as the
plastics industry admits. So is everything
else that burns. PVC may give off. among
other things, hydrogen chloride, a corrosive
gas that is lethal in high concentrations. But
burning natural materials also give off a host
of dangerous substances, such as carbon
monoxide and acrolein. When wool carpeting
or upholstery catches lire, it can produce
deadly cyanide gas. Furthermore, a govern-

ment-sponsored study has shown that Doug-

las lir, widely used in construction, is every
bit as hazardous when it burns as I'VC.
Still, wouldn’t it make sense to ban plas-
tics and use just noncombustible metal for
conduit? The answer, according to experts
not financed substantially by either side in
ibis dispute, is a surprising no. There is
much more to fire hazards than the toxicity
of a material's combustion products. “You
may be making the situation worse by having
metal conduits,” says Dr. Edward Radford of
the University of Pittsburgh’'s Graduate
School of Public Health. “Many fires result
from electrical short circuits. One common

type occurs asaresult ofimproperly ground-

ed metal conduits." Adds Radford, a leading
authority on what kills in lires: “There is no
evidence that PVC plays a major role in
whether an individual dies in a lire."

Since no material is hazard free, the real
issue is whether PVC is more hazardous

than others. Here again the answer, accord-

ing to impartial authorities, seems to he no.

Accordii ,to Jack Snell, director of the Cen-

ter for Fire Research at the National Bureau
of Standards, PVC conduit would probably
be among the least of the worries in most
lires. "Plastics would notcreate a significant

additional hazard to life," says Snell. “Typi-
cally it's the contents of a building—in con-
trast to construction, plumbing, and electri-

cal materials— that represent the largest fuel
load. You would need a large lire before the
conduit became involved, and by that time
the burning contents of the room would

Nemune stood helpless usflames ravaged
llie MGM Grand Hotelin Las Vepason Novem-
ber21, I'M(l. leaving.Sl)dead. Allied Tube
it Conduitlias cited'this and other tirestopubli-
cize the supposedly extraordinary hazards of the
lethal productsgiven ofl when plasti glpe
caiches tire. Thetinal reporton the lire, however,
did not blame plashesfor any ofthe deaths.

Caught with his fundin E showing, Michael Olsen (ripht). then manapinp directorofilic Allied-
ir

supported Foundationfor

camefront the metal industry, At lefton this April 19,52

e Safely, admitted in an inferviewfor TVthat the Intlh

0
ofhis support
broadcast on Houston sSKHOIi-TVis re-

porter Roper |.indberp, interviewing <Isen at the foundation's headquarters.

have caused the occupants to succumb."
Snell's opinion is tersely endorsed by Ir-
win Benjamin, an eminent lire researcher
and now a private consultant after many
years at the Bureau of Standards. Says Ben-
jamin, "If the public has been terrified about
plastic conduit, that's completely ridiculous."
Surprisingly, these opinions are echoed
even by Merrill Birky, director of research
at the Allied-supported Foundation for Fire
Safety. "Plastic conduits play little role in an

ordinary hotel lire," Birky conceded in a re-

cent interview. "It is unlikely," he adds,
"that plastic conduit played any role in, for
example, the lire at the Westchase Hilton in
Houston." lie refers to a March 1982 lire
that look 12 lives.

A toxicologist with a Ph.D. in chemistry
from the University of Virginia, Birky until
January 1982 beaded combustion toxicity
studies at the National Bureau of Standards,
lie has generally been careful in bis public
utterances. Yet some of them, both before
and after he changed jobs, have been used by
Allied to give spurious scientific credibility to
its campaign against PVC.

One of Allicd's chief exhibits is the No-

vember 1980 lire at the MGM Grand Hotel in

Las Vegas, which killed 85 people and in-

jured hundreds of others. The cause of the
lire, it should be noted, was a short circuit in
the hotel's metal conduit. But burning PVC
plumbing. Allied asserts, has been implicated

in some of the deaths. The company has
seized on a statement made by Birky while
he was still witli the Bureau of Standards and
involved in the in'estigation of the blaze.
The carbon monoxide levels in the victims’
blood, Birky speculated at that time, were
too low to have caused all the deaths.

This implied that something else caused
them, and Allied has repeatedly pointed to
plastics ever since. In a September 1982
news release headlined "Plastics in Con-
struction Add to Fire's Tombstones," the
company’'s public nllhirs vice president,
Laurence Zocller, declared: “There is
mounti ¢ .Wdeiice that decomposing plas-
tics contributed to the vast majority of fatali-
ties in such recent tragic lires as at the MGM
Grand Hotel."

This release did not mention that in No-
vember 1181 the National Fire Protection
Association, an investigative and code-writ-
ing body, had issued its linal report on the
lire, Il said that 79 out of the 85 victims died
primarily from a combination of smoke inha-
lation and carbon monoxide or smoke inhala-
tion only. Burns and smoke inhalation killed
Il. ee more, while the remaining three each
died of a different cause: burns, skull frac-
ture, and heart failure. As itirky emphasizes,
the report’s findings are vague. But they are
a far cry from implicating plastics.

Birky may nevertheless have done a bit of
out-and-out propagandizing, Ibough he vigor-

ously denies it. He bad taken up his post at
the Foundation for Fire Safety when he was
interviewed by reporter Rolando Santos of
KPIX-TV in San Francisco. Santos reported
last March 23: "The leading researcher in
the study of the- deaths at the MGM, Dr.
Merritt Birky, told me in these cases the tox-
ic gases had to come from the plastics in the
room, probably cyanide." Birky claims that
Santos misquoted him. Santos says that he
and Birky bad a detailed conversation prior
to the broadcast, and that Birky said exactly
what was reported.

Whatever Birky may have said about cya-
nide. Allied brandished this scare word be-
fore the final report on the MGM lire was
out. In one May 1981 advertisement in the
trade press, the company said: "The Clark
County Coroner reported that five victims,
who were among the first autopsied, showed
evidence of cyanide in their bodies. Cyanide
is produced from burning plastic pipe fre-
quently used for drain, vent, and waste dis-
posal, as well as plastic that is commonly
used for decorative wall coverings." Allied
omitted to say that cyanide is also given oH
when other synthetic materials burn. In any
event, the presence of cyanide is no proof
that it killed anyone. The final investigation
report on the MGM fire never mentioned
synthetic materials— plastic pipe or whatev-
er—as the primary cause of any death.

One of the Foundation for Fire Safety's of-
ficials has resorted to innuendo in discussing
the Wostchaso Hilton lire in Houston. Birky,
as noted, says it's unlikely that plastic con-
duit caused any deaths there. Yet Michael Ol-
sen, then the managing director of the foun-
dation, got on KIIOU-TV in Houston a
moi.lll after the lire, offering bis "prelimi-
nary report" that "toxic gases in addition to
carbon monoxide must be considered as
cause*- of death." The TV reporter told his
audience, "The Fire Safety Foundation be-
lieves some of those deadly gases can come
from plastics."

S A RULE, the foundation's
spokesmen have not volunteered
the source of their funds during
such interviews. Unfortunately
for Olsen, KHOU-TV's reporter
Roger lindberg was one of the few to ask
him where the money came from. Olsen ad-
mitted, listeners were told by another re-
porter, that “lie was funded largely by the
Metal industry.” Olsen insisted Ibat his re-
port was unbiased. KIIOU-TV ihen present-
ed Dale Evcritt of the Houston Fire Depart-
ment, wlio dismissed Olsen’s views. Said
Evcritt, “When you have a group like this, |
think they're going to be interested in keep-
ing those funds coming in." Olsen has since



loft tho foundation. Convoniently for Allied,
some professional lircfighters have strong
opinions against plasties and will stale them
publicly. Shortly after the Westchase Hilton
lire. Andrew Casper, then chief of the San
Francisco Fire Department, appeared on
KBIX-I'V. Casper sketched a simple causal
so'itence in the AKIM (irnnd lire: "More
11'sties, more tires, more deaths caused by
the inhalation of toxic fumes." hater he went
on the payroll of the Foundation for Fire
Safely, which he ha- since left.

IFF AN FX FIRF CIIIFF
has credentials to speak out.
this can hardly he said for
another I'VC ‘opponent |i-
nanced by Allied. Deborah
Wallace is president of the Public Interest
Scientific Consulting Service, another orga-
ni/alion mainly backed by the company, to
the tune of S17.(100 a quarter. With a Ph.D. in
environmental physiology, Wallace has little

expertise in deaths from tires. Vet she trav-

el- the country preaching the dangers of
PVC and calling herself "an expert on lire
toxicology."

She also made a pretrial deposition in IPSO
as an "expert witness" in the litigation mis
inn from a May 1077 lire at the Beverly Hills
Suppei Club in Southgate. Kentucky, in
which 1(>5 died. l.ater she testified that nu-
topsv reports, hospital admission records ol

survivors, and questionnaires strongly sug-

gested that PVC was responsible for the
deaths and injuries at the lire. On this point

she was disputed during the trial In the med-

ical examiner of St. l.ouis County.

The Foundation for Fire Safe'y has lob-

bied repeat-eillv. Several stales have been
considering bills iliai would require that all
materials be tested tor their combustion tox-
icity before they can be considered for up-
pioval in building codes. Since metal conduit
can't hum, ii would pass such tests; PVC
might not. Unfortunately, satisfactory test-
ing procedures don't yet exist. Vet on May (i,
1982, Ifirky appeared before the lire safety
subcommittee of the New Yoik Stale senate
finance committee and declared that they do.
An inhalation lest protocol that lie helped de
velopal the National Paire.au ol Standards, he
said, is able to prove that one material is
more toxic than another.

One reputable authority disputes liirkv.
‘There's no correlation between the test
method and wliat happens in areal lire." says
Irvine, Finhorn, an adjunct prnfcssoi at the
University of Utah, who has published 100
papers on combustion toxicology. "Vet P.irkv
is going around the country tryini; to ban ma-
terials based on incomplete tests." The Bn-
reau of Standards adds that even if its test

protocol were ready to he used, which it
isn't, it alone would notjustify banning some
materials from building codes.

The plastics industry and Carlon have

charged Allied with using questionable tac-
tics within the National Fire Protection Asso-

ciation. Prior to an NFPA vote in May 1980
that would have recommended the inclusion

of Cat'lon's flexible PVC conduit in the Na-

tional Flectrical Code, they say. Allied and
other companies and trade organizations in
the steel industry purchased scores of land
perhaps as many as 100) $50 memberships
in the organization. When the vote came up.

these new members helped to defeat Cat-

ion's conduit by 591 to 5911.

FVFRAI NFPA MFMBFRS were
outraged by the way the outcome
was achieved. One. Nathaniel Add-
leinan, a registered lire pielection
engineer with Boeing Co.. was par-
ticularly incensed when he addressed the
group alter the vote: "I had occasion to have
lunch with agentleman who is a salesman for
one of the steel companies and he didn't
know why he was here, lie was going to go
to a meeting at 12:50 to lind out why he was
hole and be told how to vote. This is what's
happening here today. We cannot let the
NFPA degenerate to that type of thing."

Before and alter Allied helped vote Car
lon's conduit out o the electrical code, ii was
selling PVC products. Fveii though Allied
President Krengel claims that he was aware
of plastics' hazards as fat back as 1972, his
company sold PVC conduit during the mid
Seventies through distributors. Asked how
lie could si'll a product that lie considers liaz-
ardous, Krengel says. “Maybe we began to
realize how bad it was later. Anywav, as soon
a- we began to iealize how bad it was. we got
out ot the husiness.”

Allied'--, general counsel. John Lison, says
Allied got out of ihi- PVC business for a dif-
ferent reason: il lost its suppliei. lie adds,
"(tin suppliers could not keep us price com-
petitive. There wasn't enough prolil margin
in 1975." Allied got back into the PVC mar
ket dining the suiniiiei ol 19HU. Krengel and
other Allied otliccrs worked out i deal in
which Kobintech would produce rigid plastic
conduit for Allied on a private label basis.
Krengel now says lie wasn't aware that Al-
lied was in Ihe PVC business a second lime.
Asked it suhoihinnies bad put Allied back
into PVC without his knowing about il, lie re-
sponds: "Look, ii was a nothing kind of thing.
It was incidental and momentary. When we
knew what was going on we backed oil,"

Actually Allied sold PVC conduit from
about September 1980 to March 1981. Il did
s0. moreover, without warning users ol the

tire hazards it professes to be concerned
about. According to lison. Krengel got out ol
the business because this lime he inilly
found the material hazardous. "Ted was
amazed by the horrors of the MtiM lire, and
then the others." says lison.

Allied's suppliers remember a completely
different story. When Allied concluded its re-
lationship with Robintech, Pat Madormo.
Robinteeh's executive vice president, met
Bernie Auerbach. Allied’s product develop-
ment manager, and asked why Allied was
calling it quits. According to Madormo. Auer-
bach told him that Allied felt that PVC was a
different market from those it was used to.
"The PVC market got pretty tough around
then," says Madormo, "and there wasn'
enough margin for them to buy from Robin-
tech and resell.”

Allied returned to the PVC business for a
third time in November 1981. It acquired Fl-
eet! Meta! Products Co. of meranklin Park. Illi-
nois, one of whose product lines is PVC coal-
ed. A current product, called Strut, is a
hanging PVC-coaled pipe holder. If the big
hotel tires convinced Krengel he should gel
out of the business, why is Allied selling
something like this? "Look." says lison, "we
don't know why people die from tires m tins
country." But wouldn't PVC be dangerous in
this sort of application? "We don't have a
corner on the wisdom of the world." Lison
says, "and Factory Mutual |u testing organi
zalion that does inspections foi the insin
unco industry | kept telling us that this sinil is
line, that it'll be included in all the codes. You
know, tor lots of applications PVC is belter
than our stuff."

Despite this strange admission, Allied's
war on PYC has coniaiucd without letup.
Last Septembei the newsletter of the Ameri-
can Council on Science and Health, a con-
sumer education group, published an aitide
headlined "The Merchandising ol Fear" on
some less iban savory aspects ol Allied's
campaign. Xoeller's quick reply was morally
lofty: “Although Allied obviously has an in
Iciest il tills issue, we bad cverv oppollilln
ly to enlci the PVC matkel and chose not to
on salelv grounds. We brlieVe this isslle i on
corns human life and safely, and therefore
transcends the commercial interest ot any
company oi industry. We believe oiu ii-coid
shows this concern."

mAllied's record is something rallu-r differ

out arar «well documented example of tin

fair lactic-, in tin- marketplace. Companies
battling new products often play lough, with
high-pn -ss ire salesmanship, aggressive pric-
ing, antagonistic ads. Bill a few go further, in
ways that sidestep notice. Allied has called
attention to itself In overreaching. |
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January 25, 1903

Phoenix City Council

Gentlemen:

This study was prepared to determine the amount of plastic pipe that

exists in relation to the total square footage in three types of

apartment units currently being constructed in the City of Phoenix. If
flammability is an issue, determine the quantity of A.B.5. plastic pipe

relative to the other types of materials used in combustible construction
systems.

The precise issue for consideration is the use of plastic pipe for waste
and vent piping within combustible construction. The very nature of
combustible construction carries with it the code requirements, restric—
tions and parameters that provide reasonable and prudent uses of this
type of construction.

CASE I STUDIO APARTMENT

439.10 Square Feet
EXACT AREA OF VERTICAL WASTE AND VENT PIPING

2 - 1j" NOM
3 - 2" NOM
1 - 3" NOM

7.051 = 101AL SQUARE [INCHES or AC ILJAL PIPE MAIERI/.L
0.04896 = TOTAL SQUARE FOOT OF AC IUAL PIPE MATERIAL

.04896 ¢ 439.10 = .01115%u

CASE 11 ONE BEDROOM APARTMENT

652.03 Square Foot
EXACT ARE OF VERTICAL WASTE AND VENT PIPING

2 - 1j" NOM

3 - 2" NOM

1 - 3" NOM

7.051 = TOTAL SQUARE INCHES Or ACTUAL PIPE MATERIAL.

.04896 TOTAL SQUARE FOOT OF ACTUAL PIPE MATERIAL.

.04896 ¢ 652.03 = .00757,;

e a <|f D4

2113 S.48th ST. SUITE #106 TEMPE, ARIZONA 85282 - TELEPHONE (602) 894-9871



January 25, 1903
Page Two
Phoenix City Council

CASE Il 1wWD HEDHQOM APARTMENT

005 Square Teel
EXACT AREA OF VERTICAL WASTE AND VENT PI>:NG

1 - 1£" NOM
3 - 2" NOM
2-3" NOM
0.A0 = TOTAL SQUARE INCHES OF ACTUAL PIPE MATERIAL.

.0500 = TOTAL SQUARE FEET OF ACTUAL PIPE MATERIAL.

.0500 f 005 = .00665%?u

CONCLUSION:

In combustiblo typea of construction, plactic pipe is on extremely minute
element when you consider the Lotul amount of combustible products
that make up a typical unit.

faking that one step further, averaging the three cases, plastic pipe
is one part in 12,437.



FFTW O 1JZ
nATF n Jivi £

cccccccccccc

SSSSS

> T T'i'pi. A - -StOPtQ, ., ., -
2t>-ef * 20 -4%  CAA**[2 0 -4%-e>-£>)] + Ca'cih sV ) .m 42 .lo g1'S.f,

oujng*vtenehn: Wit d2v. y avadwi S aaw

(|

» |

f !
I
OMtT "Pfpyg. 'tS? - 0Klg, fcgpgQQtA tfc.TW
26''S" / -(4'6mkC24'~*-~N-0)) +C4'-0k6V>.... i 652.06, ¢g*.0.f.
PU>ALC<* Yjtfctt CACa : 2Vv4as»Vv , ft V. 42V , ftv42\Vv.
b
26tf**6<f €Xd- 3*3)) 4 : 1« £86.a0 <F
* I J 1 1 I !-/I]" ”

JUEMS \HZI’[CA\/-St 2V 48\9/ , TtV 44V,

K * 0o feo0o.? |I’0-OP. 16f L0 tO§L .145

1 7% 2315go. 2C& i.0. 154
2 yF tte0 o> SO »P 216
$v '\'m

¥ (\X)<2)*(!>. 1416) -(|.61<2)ZCMig) 1 2.5357-2.0266 * .75
20 (*«K*«)l 6. 1itt0 - (f.a.m)Vildf(,). ~.4301 - 2.265fc » l.c-145
f« > K

S (i$ A~ 7 CiWlfe) - (2.0i6>z/(5.Hfc) =~6=21-2.- 7 .W 7 @& Z.tZS&

tOUXIm i "V ie=r=. v~ lla. 111



3 FROST CONSTRUCTION CORPORATION

2113 South 48th St

V] TEMPE, AZ 8528 SHEET NO..
8949f‘|
i CHECKED DY
UKIIT 'a ! * 4*f\AQ0 evs.F.
mSTOEAD iV | 2 * 7175 1.S770 |
2" 3*|.074S 6.222.5
>l Lx 2.2256 2.226%
7.08 | <£t -r 144-
Lo
461.10 £t.*5.F.
1
048 7<pS «.f. JT 4S1.fO* f 000 1116 x 0/ /15 %
(43FU0 * 144*3 r T .0Si & c\67.56 i or Cdcl 60
4&d. 6% 7
| W 6S2.0i, Cjp.
odt, fr.e.: K 2% 1 N 15170
T 5% 1.0746 2%2235
3* U 2.2256 4 e e
7.05| Ui B
04&1(pS > >5Z.06.*£» F. 000078' I
(fc6?.03* ls4.) -r 7.0SlI * 1631(p <2<dl
AW * la 13,
U.Kltt ‘C 1 # 6 5 < St€» .F.
TiOOfc.e. : U.7175 * 7775
2« 5lims » 6.22
vy Um&8  * 44870
0.40 i|i,| > Ha-
&
O0E>E>L0 <+ E££5 * 000&bfryg
(d&S x 144) r 5.40 * i
i o
| I t i - .
. o)k
J
i

fuwm i 'VIrE* en. «miiii

glte 106

OATE-

a o.0 46¢cl6>6 s .f.

0r PLANTC. PIPt

ki of 9?t.

<4 pLAfet<C piPC
316 £F (0FAdT.

05668) <s.F.



Health Hazard
‘Evaluation
- Report




HETA Q1-3361237 NCEH INVESTIGATTRS

Ednard L. Bakar, MD
plurters ad sasfitters local NN |7 Thonas J. Srith, PhO.
BOSTA, MASSAHLETTS

J. SMARY

h mv In June.1981, tte Natioal Institute for Cooypatioal Safety ad Health
M (NC8H), rocalvad a rarest frantha Hurbers ad Sasfittars Local
' Union 12 Boston, Messachusetts, to evaluate health affects fraai
tftij jiti * workirg with polywiryl chloride (PO plpa cavwnts ad cleerer*.  To
.c Vv awduata tha affacts of thesa avqoaures va codicted 1) a aall
. questioralra suney of tha local union's rship; ad 2 an
HiaW# arslroneantal evaluation of solvent axposuras ad ndical evaluation of
& nine workers at K litas, were high solvent
e e, g vorem 3t e o solvertt s

<id«p ) Of nire tinreweighted average (HD eqoosure detenmiratias for asthy 1l
" I *v 1 _ethyl-ketone (HOXD), tatrahydroftiran (THD), ad tyddgeamore, e
egsaced tha suney criteria of 83D boM3, 853D g8, ad 1D
, . ml/M3, respectively. Ukawisa, four *peak’ eqooaure detenmirations
tiTfuv IV ) did rot exeed suney criteria of 855 rgyB, 75 ngia3, ad 4D
rcloC 6KwJdht< 1 +ieegM3 THAeqoeues for: LIMEX ringed 0M roe detected to TO
mgVB (reen of 26 gVB); 2TH raoed firaal 0.6 to 41D rgve
1t i (neen of 10D gVB); ad eyddeaoe raged franmre detected t©
Lo>r$ *0 v*< ,» gVB (wan of 4 gVvB). Otaathy foradda wes not detected an
[>ri*  ft > ay of tha air sanplas. Acoekdined exqposure Index calculated for the
thi"f N vepor Wixturi ad besed an Irritation ad renos system affacts
‘ Indicated ae of the nine plotters' eqooaure to ke dowe auney
criteria (.33 s 1.0).

OF tre 72D plunmers suneyed by nmal questionnaire, 333 (@839
resoocked  Most hed worked with olestlc oloe, alnost half for 10 or
rore years, but only 78 hes warked with It for rnor: tren IB3wedks In
the proceeding year. Dizziness (64X, heecbede (4199, ee Irritation
(X1, Ilrritation of the skin of the hats (36X, a’dﬂru)quor
'L- nWess In tre fingers (33 ware frequently reported am

i attributed by tte duniers to workirg with PC ploe. H)Ae\.erthalcw
respoee rata for tte suney ad tre tadboy for resoodars to report
rnore sywtcea then nonrrespoders Indicates that tho oruvalence of
reported lynptoet nay ke overestinted.

The nire piunban participating In the Nodical suney reported a
prevdlece of inptons, similar to that foud In the w1l questiomalra
sauney. Physical eariratios ad laboratory testing doned ro
aooma findings attributable to sohvent eqoaure. As a gap, te
Ci ed ro iable oer tre In of
. %Fagtlrwparm Oglcacprecl dopraonant werk&ty In any
olivr*
3-tC- itu1y ] .
Xr | < Tre eeMronvnital cata did ot Indicate excessive solvert exqosures.

' Noe exxeeced auney criteria VA stanclards, ad only ae of nire
aoehired solvertt exqoosure fractions exasecked evaluation criteria. The
nodical study of a limited nmebtr of durbers doounstad o nwatnserntt
of brain fuction ad ro work-related chronic disease, but the
questionaire auney revedled a high regported prevalernce of acute
synpiom associated with workding with PC pipe.  Honewer, de to the
. rature of this study, aclefﬁnltellmteuAee'\ﬂ'esolventemxesad
, feife " reported health affects wes ot established. Recomachtias to redle
filtfpry vt 'td . solvent eqposures in pluMng are Induded in Section VI of this

KBYWHB SIC 1711 (Flusfding, Heatlig, *£d Air Conditioning),
pipe carat, nethyl eyl ketore, tetrahydrofuran, o/ddesaoore,
) , dinethyl fdrwimlde, neuraodeMdoral  eats, heedede, dizziness, rnausea,
. we, nosg, throat, ad skin Irritetl

ju: fi

t >



BUILDING AND HOUSING DEPARTMENT CALIFORNIA

June 5, 1981

Mr. Jack Lancaster
P. P. S. A. -

Route 1, Box 370
Brighton, TN 38011

RE: Construction of Bay General Hospital, 435 "H" Street
" Chula Vista, CA

Dear Jack:

I am sending you complimentary the slides taken of the installation of
plastic DWV and PVC cold water lines at the Bay General Hospital,
Chula Vista, California.

The following is a background of the project. The original one-story
reinforced grouted brick masonry hospital was constructed in 1969.

The plumbing in the original was cast iron DWV and copper water lines.

On May 5, 1969, a building permit was issued for a four (4) story,

70,000 sq. ft. addition of reinforced grouted brick masonry. (Architects,
Burman and Rasmussen, 1451 E. Chevy Chase Drive, Glendale, California.)
The permit valuation for the structure was $2,000,000. With the consent
of the owners, a request was made to the Chula Vista Board of Appeals and
Advisors to allow the use of ABS, DWV, and PVC cold water lines. The
seven-member board unanimously approved the request. Kitzman Plumbing
Company of La Mesa, California did the installation; however, they chose
not to use ABS underground but to continue with the existing cast iron.
The building was given final approval on November 17, 1971. The building
engineer for the hospital has nothing but praise for the selection of

ABS and PVC and wishes it had been used underground.

Sorry for the delay in sending the slides.

I Sincerely,

uugene J. Grady -
Director of Buildincyand Housing

EJG:js

Enel.



Indiana

INDIANAPOLIS, 46204

ADMINISTRATIVE BUILDING COI,N:iL
OFFICE OF THE STATE BUILDING COMMISSIONER
300 GRAPHIC ARTS BUILDING
215 NORTH SENATE AVENUE
INDIANAPOLIS. INDIANA 46204

November 13, 1980

Jack Lancaster

Plastic Pipe & Fittings Association
999 North Main

Glenr. Ellen, Illinois 60137

Re: Your letter of October 8, 1980
concerning code acceptance of plastic
plumbing systems

Dear Mr. Lancaster:

On November 4, 1976 the Administrative Building Council adopted the
1976 Edition of the Uniform Plumbing Code with an amendment to Table A
"Plumbing Material Standards", allowing CPVC or PVDC, Chlorinated Poly-
vinyl Chloride Water Piping ASTM 0 2846-70 and also with an amendment
to Subsection 401(a) allowing the use of ABS & PVC for sanitary plumbing.
There is a note with this amendment to the effect that limits on ABS or
PVC are not adopted as a part of this Code. To this date we have had
no apparent problems with installations using these materials and the
State of Indiana has found them to be acceptable when installed in
accordance with the amended Plumbing Code and Manufacturer's recommenda-
tions.

If there are further questions concerning this matter please feel
free to refer them to either myself or Mr. Hoyt Perry of this office.

John W. Carmack, Director
Code Research Division

JWC:tw

cc: file

$
AN EQUAL OPPORTUNITY EMPLOYER
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PLASTIC PIPE: LOW COST AND HIGH RELIABILITY

Mr. HECHLER ol West Virginia. Mr.
Speaker, some years ago when a friend
of mine came Into my office and showed
me a piece of plastic pipe, and said it
might some day be widely used in plumb-
ing and other piping, | thought the sug-
gestion was a little fantastic. But it has
held up under the stresses and the
strains, resistance to chemical attack,
and in many other ways proven to be the
kind of tough competitior which con-
tinues to make great new advances every
year.

The Federal Housing Administration,
after analysis of the testimony present-
ed, decided In 1961 to proceed with the
insurance of homes equipped with plastic
pipe. This is a particular type of plastic
pipe known as "ABS"™. In cose anyone
wonders, Mr. Speaker, those letters
stand for ™acrylonltrlls-butadlene-sty-
rene.” This particular form of plastic
was invented In

WHAT AFOUT THE TUGCYWIH: MAKERS?

Whenever any new invention suddenly
hits the market, it is quite natural In our
competitive system that the product It
replaces stuggles to retain Its competitive
position. This is certainly true of metal
pipes, still widely used in residential con-
struction. An interesting sidelight on the
great struggle is the fact that In the pro-
cess more and more public attention has
been attracted to the potential uses of
ABS.

Many plumbing codes, which have be-
come obsolete since the development of
ABS plastic pipe, have not yet recognized
ABS. This appears to be the primary rea-
son why cast iron is used in residential
construction. Of course there have also
been some efforts to discourage union
acceptance of the new and less costly
plastic pipe.

HISTORY or AUS DEV U.OPM ENT

There is a 20-year history of solid de-
velopment In the use of ABS plastic pipe.
That is a short period o.' time, but giant
strides have been made In that short
period, os evidenced by the following
timetable:

1044. ABS (aerylonltrlls-tiutadlene-styrene)
pIn.Ttlc Invontod.

1047. Initial use of AES pipe— In highly
corrosive applications, euch as chemical
process piping, water purification plums, nnd
sowage treatment plants. ABS perforns suc-
cessfully where metal pipe failed.

1960. ABS drainage pipe accepted by the
mobile home Industry. Completely dli placed
metal drainage pipe because of light weight,
thermal stubllity and tojghncss. Over one
million mobile homes now have ABS pipe,

1001. Federal Housing Administration In-
sures loans on homes equipped with ABS
drain, waste and vent pljpe (DWV).

1064. Formation of ABE, Council represent-
ing basic raw material producers such, aa
Marbon and Uniroyal Chemical, as well” aa
manufacturers of ABS pipe and fittings.
Specific purpose: code revision to permit use
of ABS drainage pipe.

1966. All regional and national codes ac-

cept ABS DWV pipe. 200,000 new homes In-
stalled with this material.

1907. ABS drainage plumbing now ac-
cepted by 13 stKtes and by local Jurisdictions
In 32 states. ASTM specification Issued. ABS
accounts for 17% of new home construction.
ToU.1l residential Installations now exceed

500,000.
RESISTANCE 10 CHEMICAL. ATTACK

Mr. Speaker, yesterday | had the In-
teresting experience of witnessing a
unique experiment visually conducted
before a congressional committee. Dr.
Robert L. Bergen, Un)royal chemist,
poured equal quantities of diluted mer-
curic chloride into two plumbing traps—
one of metal and one of ABS plnstic. In
order to protect the rug In the Rayburn
Building committee room, which is the
prido and joy ol”the chairman, trans-
parent pInstic bags were carefully draped
over the plumbing traps to avoid any
chemicals being spilled on the rug.
Within minutes, the metal trap wns
cracked and leaking; the ABS trap was
Intact,

Dr. Bergen explained to the commit-
tee tliat the demonstration had been pre-
sented in order to refute evidence which
had been oilered to the same committee
last July by spokesman for metal-pipe
interest.

Dr. Bergen further expluined that any
material can be caused to fall under lab-
oratory conditions of stress, time, and
environment. Any test to be useful, he
said, must simulate actual use conditions,
and only such tests are valid In predict-
ing the service life of a material from
laboratory data.

Dr. Bergen said:

In plumbing synten.6, aggressive chemicals
aueh ib tho photographic fluid used In tho
demonstration arc Inv iriably diluted and the

cxjioinire timo la minimal due to llunhing no-
tion.

He said stress corrosion has been
known for decades to be common to all
materials, including metais and plastics.
The term refers to the fact that materials
arc more subject to chemical attack un-
der conditions of applied stress.

He continued:

In a laboratory, totally unrealistic condi-
tions of stress can be established and a ma-
terial can also bo subjected to full concen-
tration of active reagents for protracted pe-
riods, but such stresses simply do not occur
In plumbing drainage systems Aside from
the fact that reasonably good workmanship
can be expected from a skilled trade, and
that the public normnlly has the protection
of plumbing Inspection, the very flexibility
of ABS pipe minimizes any stress from bend-
ing at the fittings.

Laboratory methods have been developed
Tor predicting the long term life of ABS
which show that a useful service of over
100 years can be expected. Such laboratory
data is sinstantiated by actual case histories
where ABS chemical handling systems have
rendered trouble-free, service for 20 yeara.
Such systems were Installed where metal pipe

FIRST SESSION

No. 205



had failed from strew corroalon.
Dr.Bergen concluded:

The existence of 1,600,000 successful ABS
cfralnage plumbing installations, with no evi-
dence of stress corrosion or chemical attack.
Is the best evidence of the complete suitabil-
ity of ABS pipe for drain, waste and vent

IS ENTER A WEST VIRGINAN

I will always call E. R. Thompson, Jr.,
a West Virginian, Mr. Speaker, even
though he Is now technically a con-
stituent of the gentleman from Missouri
[Mr. Bolling]. Perhaps Mr. Thompson
was born In Paola, Kans. Perhaps he did
receive his civil engineering degree from
the same institution that granted an ani-
mal husbandry degree to my own father,
the University of Missouri. Perhaps he
was a civil engineer with the Los Angeles
Department of Water and Power from
1958 to 1960. But no Individual can deny,
Mr. Speaker, that Mr. Thompson came
to West Virginia In 1960, and he joined
the Marbon Chemical Division In my
own congressional district. At first, he
was in char/e of the pipe testing program
hi Marbon % technical department, and In
1962 moved on to become applications en-
gineer in charge of pipe products. After
this flowery introduction, | should add
that Mr. Thompson Is now salesmeager
of Borg-Warner pipe products for Borg-
Wamer Corp.

All tills 1s leading up to testimony
which | personally heard Mr. Thompson
present yesterday to a congressional com-
mittee. He related the fact that the Fed-
eral Housing Administration had first
been approached in November, 1960 to
discuss the merits of plastic drain waste
and vent pipe and flttings. in order to
establish a suitable specification for use
of this material for FHA-mortgaged
homes. A second meeting was held with
FHA officials in Washington on March 2,
1961, at which additional Information
was presented on chemical resistance,
dimensional stability with respect to hot
wntcr, and crush strength. A Use of Ma-
terials Bulletin was published by FHA
on December 15, 1961, authorizing per-
mission to use ABS pipe In homes with

FHA-insured mortgages.
FEDERAL H0U3|N?Uéﬁy|h|ﬁ<_m0N DEFENDS

On February 10, 1966,1 personally at-
tended a further hearing and presenta-
tion to Assistant Secretary of Housing
and Urban Development and Federal
Housing Commissioner Philip N. Brown-
stcin. Mr. Brownsteln subsequently wrote
to our colleague from Connecticut, the
Honorable John S. Monagan:

Our review ol the material presented at the
February 10, 1000 meeting In my olfice has
been oompleted and, In addition, we hnvo tho
results of an Independent laboratory test.
On the basis of the findings, wo have no basis
for changing tho conclusion reached In 1001
when Mntcrlals Bulletin #33 was Issued.

Commissioner Brownsteln further re-
ported:

Wo hnvo recently surveyed all our field
offices to learn If there had been any com-
plaints from owners of homes with ABS drain
waste and vent piping. The results showod
that not a single complaint had been
received.

The above quotations and factual de-
velopments were all reported by Mr. E. S.
Thompson, Jr.,, who, despite the fact he Is
now a Missourian, | will always recall as
a key official at the Washington, W. Va,
plant of the Marbon Chemical Division

of Bor -WTarner C8(5§T COMPARlSONS7

Aside from the cost comparisons of
construction materials at the present
time, long-term trends are much more
significant. The cost disadvantage of all
types of metal pipe versus ABS is bound
towiden, because of the high labor cost in
manufacture and the increasing scarcity
and higher cost of raw material. All

products which are inherently high in di-
rect labor content are at an increasing
economic disadvantage as wage scales
continue to rise. This difference between
steel, iron, or copper aa opposed to ABS
is dramatic.

The copper, iron, and steel Industries
are becoming increasingly dependent on
ores Irom foreign sources. This tends to
increase costas well aainstability of sup-
ply. By contrast, the petrochemical
plants producing the acrylonitrile, buta-
diene, and styrene ingredients for ABS
are almost literally placed ever the oil
and natural gas fields in the United
States which are the source of these hy-
drocarbons.

The disparity In labor costs begins
with the mineral deposit in the earth.
The extraction, smelting ore reduction,
and rail transportation of metal raw ma-
terials all require a high proportion of
direct labor. By contrast, oil and natural
gas are produced from wells and deliv-
ered to processing plants by pipeline. The
chemical Industry ranks arr.cng the low -
estIn labor content of all types of manu-
facturin

NETAL PIPE FABRICATION COSTLT

Fabrication Into pipe also offers a
striking contrast. Factory labor is typi-
cally over one-third the value of finished
product in a cast-iron soil-pipe foundry.
It is less than 10 percentin a well-man-
aged ABS pipe extrusion plant. The light,
tough ABS plastic then offers further
savings in transportation, handling, and
installation. The weight Is n fraction of
metal pipe, the chemically voided con-
nections are faster, and mcouanlcal, dam -
age is reduced because of the inherent
toughness of ABS.

A concept of the ABS Council is that
ABS helps to improve the productivity
of labor on the job site, thereby helping
to support the high and rapidly increas-
ing standard of living of the Journeyman
plumber. The only alternative to increas-
ing the productivity of onsite construc-
tion labor is prefubricatton of materials
at the factory. Tho chemically welded
ABS joints required a skilled mechanic.

Aside from the economic aspects, Mr.
Speaker, ABS owes much of its suc-
cess to the performance advantages of
greater permanence due to superior
chemical resistance, toughness, and the
chemical weld which Is the strongest part

of the pipe.
UETIMATE RESOLUTION OF ISSUE

The obvious mswer to the materials
battle being fought for economic reasons
Is the complete diversification of the cast
Iron and copper Industries into AES pipe.
This development is already well under
way. Today, every major copper or cast
iron pipe company Is either in the plas-
tic pipe business, distributing the prod-
uct or studying the move. When this
diversification is complete, the cam-
paign of disparagement of ABS should
be behind us.

The roster of cast iron companies now
producing plastic drain waste and vent—
DWV—includes industry leaders such
as U.S. Pipe & Foundry, James B. Clow
& Sons, Glamorgan Pipe ft Foundry.
American Brass ft Iron Foundry, and
Charlotte Pipe & Foundry.

The copper pipe and fitting Industry
Is now: represented in plastic DWV by
Triangle Conduit & Cable, Nlbco, and
Mueller Brass

It is also significant that in Canada
the leading cooper producer, Moranda
Minoo, as well as the largest cast iron
pipe foundry, Canada Iron, are both well
into the ABS DWV business.

No doubt these progressive and far-
sighted metal pipe manufacturers will
soon be joined by others.
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material in lire are quantity, density,

example, a solid oak log will burn morei

location, ventilation and the particular j ,_V._ slowly than oak shavings. Similarly,

I-T combination of materials.
HE& T . ! - ee ! Vi

Many pW ics are more difficult to ignite
than wovJ. Rigid PVC (polyvinyl
chloride), for example, will not bum un-
til fire temperatures reach over 700
degrees Fahrenheit. Also, PVC will not
continue to bum unless supported by a
direct flame. Likewise, neoprene and cer-
tain modified polyurethanes used for
cushlonm? in public transportation resist
both smoldering and flaming ignition.

Are there unique combustion products
from plastics which are more of a hazard
than the combustion products of natural
materials?

No. Science has yet to develop firm, une-
quivocal correlations between com-,
bustibility factors and toxic effects in

evaluating overall fire hazards of *

materials. There is no evidence that
smoke emitted by burning plastics,
presents any more of a hazard than!

smoke from wood, wool, leather or otherl

natural materials. Smoke, from any fire
source, can be toxic. This has been con-
firmed by studies conducted at Johns
Hopkins University, Columbia Univer-
sity, Harvard University, Southwest
Research Institute, and other indepen-
dent research establishments.

Do plastics bum hotter and faster than
natural materials, such as wood?

Combustion rates of materials are related
to both their form and composition. For

some foam plastics will bum much faster
than a piece of solid plastics material.
There are whole families of plastics that
will not support combustion by
themselves —thait is, they must be sub-
jected to a continuing flame source to
sustain combustibility™.

a  Are small .scale combustion-toxicity Vests
adequate for setting fire safety standards
for materials?

The most current scientific evidence in-
dicates that laboratory toxicity tests
should not be used, by themselves, in
developing pass-f,ail criteria for
evaluating materials. Such small scale
tests do not correlate the large number
of variable factors involved In real fire

K+ Situations. Itis not possible tojudgie the|
safety merits of a material simply by
identifying the toxicants generated when
burned. The “toxic threat™ in fires is
determined by all of the materials burn-1

% . INng, in terms of their resistance to igni-

" tion and flame spread, their total volume
and several other important factors that
must be considered.

Should combustion-toxicity criteria be
included in major building codes?

A" No, not at this time. Toxicity measures
were removed from building code re-
quirements in 1976 because there was no
consistent and scientifically accurate test
method to determine reliably whether
one material presents « greater toxic
hazard than another in fire. This situa-
tion has not changed.

Q Are there model building codes which ef-

factively address fire safety?

A Yes. The most serious problem involv-
ing fire safety and building codes is not!
their ade?uacy, but rather the incon-
sistency of enforcement and adaption of
code revisions. Plastics face some of the
most rlgo_rous standards of any materials
covered in the nation’s building codes.

What is the plastics industry doing about
fire safety?

The Society of the Plastics Industry and
its member companies have supposed
actively the nation’s goal to reduce deaths
and property losses due to fire. The in-
dustry has cooperated in this crusade
with many Federal agencies, as well as
state and local code groups, legislative
bodies, standard-setting organizations,
" members of the fire service community
and academia. 1

The result has been a broad industry-
supported fire safety program which includes:

o scientific analysis of hazards posed by
various elements of the Fire problem

g* collection and analysis of fire incident
ata

* research into the combustibility
characteristics of materials

» promotion of stricter enforcement of
building codes

* improved education and training materials
for fire service personnel

* promotion of a comprehensive systems
approach featuring devices for fire detection,
suppression and safe escape
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THE FACTS ARE THESE:

« Both natural and man-made materials give
off toxic combustion products when burned.

« The Erimar causes of fire fatalities today
are smoke and carbon monoxide, the same
as before the age of plastics.

 As yet, no test has been developed to
“rate” adequately the toxicity of various com-,
bustion products in real fires.

* Fire safety depends primarily on fire
prevention coupled with reliable detection,
suppression and evacuation systems.

THE FACTS SHOW :

The US. fire death rate has decreased
substantially over the, last forty years, while
the use of plastics has increased drametically.

gases. They always have been. Probably they
always will be. The question today is whether
the smoke and gases produced b%/ burning
man-made materials are any more hazardous
than the smoke and gases produced by burn-
ing natural materials in the pre-plastics era.

Since before the age of man-made materials,
carbon monoxide has been, and still is, iden-
tified as the dominant toxic gas.

There are those who claim that the introduc-
tion of man-made materials into our living
environment exposes us to exotic gases from
accidental fires, somehow placing us at
greater risk.

Such a notion is without scientific founda-
tion, contradicting the basic fact that the fire
death rate is falling in the United States, and
has been for years.

Fire and the hazards it presents make for a
complex problem. Ease and type of ignition,
the rate of fire growth, and amounts and
types of smoke and gases generated, all must
be considered.

In laboratory-scale testing, fire conditions can
be controlled and certain phenomena can be
observed and measured. But real fires are ex-
tremely complicated, each different from
every other. Reliance upon small-scale tox-
icity tests that cannot be related to real fires
will not lead to increased fire safety.

Sie . 'm .

As the Federal Trade Commission pointed
out in the earlgl 1970°s - and many other
government rmd private agencies have verified

o_cnaviui ul inaieiiar§ ui as_bcimmcs mreal lire
situations can be misleading.

Extensive laboratory research has been done
on the nature of smoke and gases from bur-
nit»s materials. In addition, there have been
a number of scientific examinations of smoke
and gases produced in actual fires, as well as
post-mortem studies of fire victims.

All of the studies have reinforced the posi-
tion that carbon monoxide isthe primary tox-
iC gas.

Plastics and other man-made materials bum.
They produce smoke and gases. And the
smoke and gases from burning plastics waill
kill a person who inhales too much.

Exactly the same statements can be made
about "burning natural materials such as
wood, paper, wool or leather.

Plastics are involved in more fires today than
years ago simply because there are more
plastics in the environment —construction,
packaging, furnishings, transportation, ai>
parel and so on.

If burning plastics were giving off unusuall
hazardous smoke and gases, the fire deat
]rcahe would be expected to be rising, not
alling.

Fire safety demands concentration on proven
measures to reduce fire losses: smoke alarms
and other detection devices, sprinklers and
similar suppression systems, code enforce-
ment, and a populace educated about fire
hazards and evacuation procedures.

*

What Is the cause of most fire deaths!

The Fire Protection Handbook states
that fire fatalities from inhalation of fire
gases and hot air are far more common
than are fire deaths from all other causes
combined. Extensive investigations have
shown carbon monoxide to be the

. primary toxicant.

Is the fire death problem related to the
growing use of man-made materials such
as plastics?

No. Despite the sharp increase in the use
of man-made materials in homes and
public buildings, the number of fire
deaths in the United States is declining.
For example, the use of plastics n
building construction has increased by
more than 900 percent since the
mid-1950%. During the same period the
fire death rate actually decreased by
more than 40 percent. Also, according
to National Fire Protection Association
statistics, between 1977 and 1981, the
number of U.S. fire deaths occurring in
residential and non-residential buildings
dropped from 6655 to 5860.

Do man-made materials such as plastics
pose a greater hazard than natural
materials’

f.
No. All organic materials — wood,
wool, cotton, paper, and plastics —react
differently in real fires. Among the fac-
tors that can affect the behavior of a
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reporting fire deaths changed.

includes plumbing pipe only, not fittings.
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PLASTIC INDUSTRY
FIRE EXPERIENCE

OVERVIEW

THERE HAS BEEN NO SURGE IN FIRE CAUSED DEATHS FROM COMMERCIALIZATION OF
PLASTICS FROM 1940 TO THE PRESENT TIME.

IN FACT, THE TOTAL NUMBER OF FIRE DEATHS HASREMAINEDQUITE  STEADY FROM THE
1930"S TO THE PRESENT TIME. N.F.P.A. HAS RECENTLY RE-EVALUATED AND LOWERED
THEIR ESTIMATE OF ANNUAL U.S. FIRE DEATHS.

THIS HAS OCCURRED IN SPITE OF ThE MORE THANDOUBLING OF THE POPULATIONOF THE
US SINCE 1940. DEATHS PER CAPITA HAVE DROPPED.

HOLDING STEADY - FIRE DEATHS - IS NOT ALL GOOD BUT CAN BE GREATLY ATTRIBUTED

TO THE GAIN IN EFFICIENCY AND SOPHISTICATION IN THE FIRE SERVICES.

NEVERTHELESS, STATEMENTS ARE BEING MADE ABOUT THE DIRE CONSEQUENCES RESULTING
FROM PLASTICS USE, AND CPVC, PVC AND POLYBUTYLENE IN PARTICULAR, IN ONE BUILDING
CONSTRUCTION USE - IN PLUMBING. THIS DOES NOT MAKE SENSE.

IT DOES CERTAINLY SEEM POSSIBLE THAT THE PROLIFERATION OF POLYMERS IN BUILDINGS,
HARD TO IGNITE CPVC AND PVC PRODUCTS IN PARTICULAR, HAVE HELPED RATHER THAN

HINDERED ON THE FIRE SCENE. »

C2 - 4/3/78
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April 14, 1980

Mr. Jack Lancaster

Plastic Pipe and Fittings Association
490 Pennsylvania Avenue .

Glen Ellyn, Illinois 60137

Dear Jack:

Reference is nade to your letter dated March 28, 1980 re—
garding the acceptance of plastic piping materials in the
Standard Plumbing Code.

The 1979 edition of the Standard Plumbing Code approves the
use of the following plastic piping materials:

1. SCH 40 ABS-PVC DWV - above and below ground use,

with no height limitations

ABS sewer pipe

PSP-PVG sewer pipe

PSM-PVG sewer pipe

PVC - thin wall sewer pipe (outside use only)

ABS & PVC pressure pipe

Polybutylene pressure pipe 4 tubing (hot & cold water)
Polyethylene pressure pipe & tubing

CPVC pressure pipe (hot 4 cold water)

© 0o ~N O 01~ WN

When installed properly these materials perform their in—
tended functions and we have no record of complaints or re—
ported failures of these materials.

If we can be of further assistance, let us hear from you.

t
Yours very truly,

[wl'/Jt'Ltul

"y
William G. Vasvary
Executive Director

WGV/jp
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Mr. Levi
Goes to Juneau

0V R e yare,

nallenin resolving whatwould Bonding could suffer,

be the fatal flaw in hydroelect-«r from the legislature's po:

ric financing in Alaska. £ view,thismight mean the
The problem is that the cost;4 would be the final fiscal

ofhydroelectric power without

a statesubsidy might be higher

than the same power gener-

rx>:

with Steve Levi,

S Legislatjve Aide "
9 A€ fwv

Last week — and this week,
for that mater — there is the
annualmadscramble forcapi*
tal projectsr»w*ti*H .a-s’ m

Afterprotractednegotiations
hetween the Alaska House and
Senate — with an eye on esti-
mated revenue figures — legis-
lative leaders came out with a
target amount and then allo-
cated the money toward spe-
cific capital projects.--;; v

The generalconsensus at this
point is to quite literally give
the governor enough rope to
hang himself.> i-1
i Assuming thecapital project
bills are passed fairly quickly,
which virtually isguaranteed,
the governor will be faced with
the dilemma of either signing
the bills intact or risking the
wrath of both the House and

the Senate by vetoing nego-

tiated projects. *

It's interesting to note that
many of the projects were the
top priority projects vetoed out
of last year’'s capital hill.**1™

In otherwords,in an attempt
to sooth relations with the
governor,the House and Senate
arenotattempting to override
the governor'svetooflastyear's
capital projects, but are taking
the more moderate road.

But if the governor again

plays havoc with the appro-

priations, Junenu will heat up
quickly and considerably.
tAFor the business commun-
'ity,- last week also brought to
the fore another chapter in the
episode known as thc"plastics
. debate." Focus of thisdebateis
House Bill 50871"

Theurderlyingquestion was
whether Aluska should adjust
its plumbing codes from 1979
to 1982 standards. Formany it
appeared tobe a simple, quick
bill. Butthatwas until theday
of the h«-nring.

The first witness before the
House Labor and Commerce
Committee noted thatwhile no
one was particularly opposed
to the overall bill, there was
grave concern over the use of
plastic pipe.

It was noted that plastic can
be burned, which would release
toxic fumes and, if not prop-
erly installed, spread a fire from
one apartment to another.
Therefore, builders should not
be allowed too much latitude
in the U6e of plastic pipes in
buildings.

The industry witness, how-
ever. said that while plastic
can catch fire,Douglas firbums
at 300 degrees bhelow plastic

pipe.

. joJ.

locates an underground plas-
tic pipe and the effects of glue
holding pipes together on
humans whocomeinconstant:
contact with it — the use of
plastic forpipingis spreading.

ButasDwight Perkins of the
United AssociationofPlumbers
& Pipefitters Local Union 262
said, “We feel plastic pipes are
a hazard to the health of our

workers as well as the people °

who are in constant contact
with the glue U6ed (with plas-
tic) pipes, and we expect to tes-
tify against the bill in the-
future.”

Another matter of concern
last week was the upcoming
Alaska Power Authority hear-

ing on Anchorage concerning;,
the "four-dam pool” in South-~

cast Alaska;*-

Basically, the'power author-'
ity iscounting on the coopera-
tion of Petershurg," Wrangell,
Ketchikan, Kodiak and Glen-

ated by fossil fuels.

There are three problems:

First, there is the "Susitna
Blackmail Clause," also known
as the'SusitnaEquity Clause,"
which states if the proposed
Susitna Dam Project is not
under construction by 1985, a
greatnumber of power author-
ity grantsimmediately convert
to loans.

The financial burden of this
metamorphosis might put
AlaskaPowerAuthority outof
business. , SoF e

Second, the communities of
Southeast Alaska, when faced
with taking electricity from
Tyee Hydroelectric Project, for
instance,atamuch higher rate
than the established utilities,
are concerned that once on the
system, electric costs could
escalate repeatedly.. -+ '

Third, thelong-range picture
is that if the four-dam hydroe-
lectric project is found to be
uneconomical.itwill mean that
all future projects, and specifi-
cally the Susitna Project, may
come under increasing fire. \.



City and Borough of Sitka

304 LAKE STREET.SITKA, ALASKA- 99835

May 9, 1984

T0: MEMBERS O0F THE
SENATE LABOR & COMMERCE COMMITTEE
HONORABLE SENATOR DICK ELIASON, CHAIRMAN

FROM;  CITY AND BOROUGH OF SITKA
HARRY CHARTIER
BUILDING OFFICIAL

Honorable Senators,

As the attached information indicates, the City and Borough
Of Sitka has, for some time, been interested in the
development, adoption and enforcement of building codes.

A particular area of interest and research in recent months
has been the Uniform Plumbing Code.

As a result of that research and interest, two primary
areas of concern have developed;

1. In the interest of maintaining state-of-the-art
building codes, municipalities often adopt
uniform codes before those codes can be adopted
at the state level.

The Administrative Sections of these codes
provide for a Board of Appeals to review
materials and methods of installation of
materials that, have been nationally reviewed,
tested, and approved for use during the years
since the currently adopted codes were written.

The State of Alaska has excluded this appeals
process, from the code 1t has adopted, leaving
municipalities with no formal interface with the
State to provide for state-of-the-art materials
and so on.

Municipalities need either to be recognized by
the state as administrative authorities or the
state needs to retain that section of the
Uniform Plumbing Code that provides for an
appeals process.
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2. From our research and piping experience, the
City and Borough of Sitka feels that the
debate over the use of ABS/PVC piping materials
is a mute point.

Arguments against the use of these materials
appear to be based on parameters other than
research and sound engineering judgement.
Please refer to enclosures.

The City and Borough of Sitka supports the

adoption of the 1982 edition of the Uniform
Building Code as written.

Thank you for your time and for your considerations.

Sincerely,

Harry Chartier
BuilAina Official



September 13, 1983

A working paper:

STRINGENCY REVIEW OF A"CRYLONITRILE-BUTADIENE-STYRENE (ABS)
AND POLYVINYL CHLORIDE (PVC) DRAIN, WASTE, AND VENT (DWV)
PIPING AND FITTINGS

Any review comparing ABS/PVC piping used in construction projects
with cast iron (CI) or ductile iron (DI) piping must begin with
fire safety. The first section of this working paper then, will
review published reports addressing ABS/PVC DI-TV system performances
under standard fire exposure tests.

A second area that must be examined is a piping material®"s ability
to move fluids. Roughness coefficients, corrosin resistance, and
other parameters will be compared.

Fire Exposure Performances Examined:

Extensive examinations of ABS/PVC DWV plumbing trees have been
made of bearing and non-bearing, one and two hour rated fire wall
assemblies, and in two hour rated floor/ceiling assemblies. These
examinations have been made by both the College of Engineering

of Ohio State University at Columbus®™ Engineer Experiment Station,
and by the firm Rolf Jensen and Associates, Inc., fire protection
engineers and building code consultants of Deerfield, Illinois.
Over the years other testing organizations and consultants have
examined fire performances of piastic pipe.

Details of the construction techniques used, material specifications,
and testing parameters 1incorporated in the fire exposure procedures
can be gleaned from the body of the published reports (see appendix)
and will not be covered in depth in this paper. The reports will
however, be quoted.

Ohio State University"s fire exposure test program hau ..wo (2)
primary objectives as outlined in the "purpose" section o0:: their
teat publication:

1. "_...the central 1" sue is whether ADS or PVC DWV, when
properly install® J, will transmit fire through wails or
floors, thereby reducing or otherwise affecting the fire
endurance of such walls or floors. This, then, became
the primary objective j tho O0SU Fire Test Program."

2. "A secondary objective was to learn what constitutes proper
installation techniques for combustible piping in fire-rated
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construction. Over the years, various methods have been
proposed including the use of motal sleeves or thimbles
through the walls as well as the exclusive use of metal
"P" traps as opposed to plastic traps. The 0OSU tests
have laid to rest certain long-f,tending myths."

ASTM E-119; the standard for fire tests of building construction
and materials (also known as UL 263 and NFPA 251) , was the standard
fire exposure condition used at 0.S.U.

The aim of fire exposure testing is"to secure constructions that

are safe and not a menace to neighboring structures, or to the public.
To do this fire resistive properties of building assemblies are
measured and specified according to common standards tuat are expressed
in hours or t.inutes of fire resistance.

The wall sections and plumbing trees tested all performed well. The
OSU fire exposure resulted in fire-resistive rating of up to two (2
hours on bearing and non-bearing walls incorporating ABS/PVC pipe
materials exposed to temporatures reaching 1700 <F.

Conclusions of the OSU program follow:

1. The performance of all wall assemblies in the fire endurance
and hose stream tests was, in all features, 1identical to
that of the same wall assemblies without the ABS/PVC DWV
plumbing systems 1incorporated.

2. These tests demonstrated that plastic piping, within walls,
is not involved in the early stages of a fire.

3. Fire consumption of the plastic piping, within the wall
is very low.

4. Passage of flame through vertical and horizontal penetrations
is minimized with plastic piling. Heat softened plastics
tend to close openings thus reducing heat and flame
transmission and flue effects through such penetrations.

5. Plastics traps proved to be equal to, if not better than,
the metolic tubing traps. In these tests, while both were
used successfully, less heat transmission was observed
with the plastic traps.

S. Sealing openings around penetrations with non-combustible
sealants is essential. These tests indicated that without

sealing, no piping material could be expected to oass the
tosts.
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7. Properly installed plastics plumbing systems will not
conduct flame through a fire rated floor of the types
tested.

8. Plastic fixtures act as their own flamo barriers.

The results at OSU wore consistant with the other building assembly
fire test results reviewed, all incorporated the industry standard
tret procedure, ASTM-E 119. Hone of the tests reviowed contained
any fTailures of plastic plumbing assembly due to fire exposure.

The summary of plastic materials performance written by H. F. Van

Der Voort for the National Fire Protection Association best

addresses the relevant points to consider when evaluating the

proposed use of plastic plumbing assemblies. His remarks arc
"quoted below:

1. "There are no documented cases of plastic conduit,
insulated wire, or piping contributing unusual life
hazards to a fire problem."

2. "These materials will produce combustion products that
are different from, but no more toxic than those from
other organic materials allowed in construction.”

3. "Since the relative amount of plastic conduit, 1insulated
wiro, and piping used in construction is less than one
percent of tho total fuel load, it presents a minimal
fire problem™.

4. "Plastic ™ upique combination of flame resistance, corrosion
resistance, and insulative properties makes it an excellent
material for cond ”it, wiring, and piping."

5. "Proposal to limit the use of plastic conduit, insulated
wire, and piping on the basis oi: danger to life and
property are unwarranted. Normal fire protection and

fire-fighting techniques will be effective where these
products are exposed to fire."

Fluid Transmission Characteristicsj

Given piping of equal diameters, installed at the same slopes, the
oipe with the smoothest wotted perimeter will move the most fluid
in a given period of time. The texture of a pipes interior surface
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is rated by 1its roughness coefficient. The smaller the coefficient
the smoother the pipe. Hence, the smaller the number, the more

fluid transport occurs.

Cast iron/ductile iron pipe has an established roughness coefficient
(n=) of 0.013 (good condition). Plastic pipe condition dous not
deteriorate under normal applications and has roughness coefficient
of 0.0090.

When comparing hydraulic flow characteristics of cast iron pipe with
those of plastic pipe having congruent diametrics laid to a typical
slope; (S=0.0041/ft) it can be seen from a Mannings Nomograph

that plastic pipe fluid velocity is approximately 26% greater than
the more commonly seen cast iron fluid velocity.

11t is clear that hydraulically, plastic pipe 1is superior in perform—
ance to the less smooth piping materials typically used in commercial
installations.

ABS and PVC plastic pipes” ability to resist both chemical and
electrical corrosion is well accepted in the engine ing/construction
industries.

Plastic pipe resists corrosion when flooded with a wide range of
chemicals commonly found in the typical industrial/commercial
installation. Ductile iron and cast iron piping does not resist
corrosion as well as the plastics.

Some of these common chemicals include:

Hydrogen sulfide, gas and condensates

Methane gas

Sulphuric acid, gasses, and condensates

Carbon dioxide gas and related compounds
Ammonias, gas, condensates, and related compounds
D"aturgents

Non-combustible cleaning solvents

After a ten (10) year history of uncovering existing pipe assemblies,
without a single exception coming to mind, all cathodic corrosion

1 have located would be found in unprotected (and occasionally
protected) metalic piping materials; never in unprotected plastics.
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Modulus of plasticity (Mp.), a materials tendency to sag in the
middle when supported at each end, 1is a performance characteristic
that must be viewed.

A ten (10) foot, 1 inch diameter willow will deflect more at it's
center span than would a ten (10) foot, 1 inch diameter piece of
reinforcing steel.

Plastic pipe sags more than a comparable section of cast iron pipe.

The 1982 Uniform Building Code clearly outlines allowable vertical
and horizontal piping run spans, and specifies bracing locations.

Plastic pipe, when installed properly, produces sag no more evident
than sags in properly installed mctalic pipe.

Under normal design formats, the design life statistics of plastic
piping materials compare very favorably with the design life statistics
of metalic pipe materials.

To Summarize:

In thi3 writer™s opinion, the word stringent is not an engineering
term but a legal term. Equivalent wording often found in spec-
ifications are "equal™ or "approved equal™. The word equal 1is used
to address design and/or performance standards.

From reviewing both technical publications and personal experience
with a wide range of commercial pipe installation, it is clear to
this writer that plastic pipe materials are not less equal than
mctalic pipe. Plastic piping actually far out performs the commonly
used metalic conduit in the types of uses proposed.

Given the results of massive data produced during the nationally
recognized fire exposure test programs of plastic pipe; given the
superior Tfluid transmission qualities of plastic pipe; given the
excellent corrosion resistance of plastic pipe; given the usually
encountered plastic pipe construction techniques; and given comnatable
design life of plastic pipe; this building official would be 1in

error if he prevented the commerical 1installation of plastic pipe
whore allowed in the 1982 Uniform Plumbing Code.

It is this writer®s opinion that the type of information included

in this paper was the type of data used by the 1982 Uniform Plumbing
Code Review Committee 1in approving the use of plastic pipe DWV
systems in commerical construction.

Harry Chartier
Building official
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City and Borough of Sitka

P.O. BOX 79 « SITKA, ALASKA ¢+ 99835

September 20, 1983 CERTIFIED 214709
Return Receipt Requested

Jim Robinson, Commissioner
State of Alaska

Department of Labor

Pouch 1149

Juneau, AK 99802

SUBJECT: APPEAL TO THE STATE OF ALASKA
ALLOWING THE USE OF ABS DRAIN, WASTE, & VENT
PIPING IN COMMERCIAL CONSTRUCTION AS PERMITTED
IN THE 1982 EDITION OF THE UNIFORM PLUMBING CODE
IN SITKA, ALASKA

Dear Commissioner Robinson:

As you may know the State of Alaska 1is currently using the
1979 edition of the Uniform Plumbing Code (U.P.C.). Some
Municipalities, including the City and Borough of Sitka,
have adopted the more current 1982 edition of the Uniform
Plumbing Code.

The use of ABS drain, waste, and vent (D.W.V.) piping material
is not specifically listed as an approved material in the 1979
U.P.C., ABS DWV piping 1is, however, listed as an approved
material in the 1982 U.P.C.

Two problems arise from this conflict in materials listings;

1. Builders are potentially placed in "double jeopardy"”

in being forced to meet the requirements of conflicting
or different codes.

2. Prevention of local municipalities from adopting and
enforcing the most current editions of nationally
recognized building codes.
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The Municipality of Sitka has, and is attempting to resolve
these two problems in a number of ways.

In order to give you a clarified history of this issue, | would
like to review our steps at addressing this problems.

In mid-June of this year, Department of Labor inspector,

Mr. Alan Anaka, 1informed this building official that the

City and Borough could not enforce the 1982 edition of the
U.P.C."s approved materials listing since the updated materials

listings were less stringent than those listings in the 1979
U.P.C.

During this mid-June discussion with Mr. Anaka, the Municipality
took the following positions:

1. Sitka has the right under Btate law, and as a recognized
administrative authority unde*-: the U.P.C., tc enforce

the nationally recognized building codes it has adopted,
and?

2. That Section 201(f), minimum standards, allowed the
use of the DWV piping materials not specifically listed
in the 1979 U.P.C., 1if approved by an administrative
authority.

In a June 6th letter to Mr. Anaka®s supervisor in Anchorage,
Mr. Don C.ther, the Municipality took these same positions.

To this 1ate, neither Mr. Anaka nor Mr. Gather have addressed
Sitkas"™ statutory authority, and both have failed to recognize our
administrative authority to allow the use of ABS DWV materials

as an accepted alternative material under the provisions of
Section 201 of the 1979 U.P.C.

In a telephone conversation with Mr. Gather in late August,
he indicated the next step is an appeals request with
you, thereby prompting this letter of appeal.
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While Sitka, believes it has every legal right to approve the
use of this pipe, and that an "appeal™ 1is a misnomer, | feel
that something should be done to get the ball moving.

As matters stand now, the Department of Labor is illegally
preempting plumbing code enforcement and is performing duplicate
inspections in Sitka contrary td A.S. 18.60.735.

Local citizens are faced with the threat of State sanctions
for following the local code (1982 U.P.C.) which is as
"stringent” as the 1979 version and the State 1is illegally
ignoring Sitka"s status as an administrative agency under the
1979 U.P.C. with full power to approve such pipe.

Wishing to bring this issue to the fore, the City and Borough

of Sitka is formally requesting that the use of ABS drain, waste,
and vent piping materials by reviewed and approved for use in
Sitka following the guidelines of the 1982 U.P.C. under Section
20.14 and 201 of the 1979 U.P.C.

Enclosed is a papor addressing the "stringency" of ABS piping
for your use and the u:se of the members of the Board of Appeals.

The Municipality of Sitka would, of course, appreciate being
kept current on the status of this issue. Please keep us
advised of the date of the Board of Appeals.

IT you have any questions or if ve can be of any help in this
matter, feol free to contact my office.

Sincerely,

tier
. ,cial

MAC:gib
Enclosure: Stringency Review of ABS DWV Piping & Fittings

cc: P. Hallgrcn, Municipality Attorney
F. Gutiorroz, Administrator



SUMMARY SHEET

PLASTIC PIPE WATER SERVICE FAILURES

Breakdown of Costs:

LOCATION COSTS™
Memphis, Tennessee 6.2 million
Napa, California $208,000
San Antonio, Texas 50 million
El Paso, Texas 2 million
Irvine Ranch, California 38.1 - 38.25 million
Germantown, Tennessee 1.2 million (estimate)
TOTAL: 97.5 - 97.65 million



SUMMARY OF PLASTIC PIPE

WATER SERVICE FAILURES

The following is a summary of plastic pipe
water service failures whicti have occurred throughout
the United State

iEMPHIS, TENNESSEE

This commurTirt-y—-used- polybutylene from approximately
1972 to 1979. The pipe was used primarily for water service
lines to t! * hookup to individual residences. Failures were
recognized as early as 1972, and included stress cracks, pin—
hole leaks and cramps and creases. The water utility dis—
continued use, and is replacing the pipe as it fails. Estimated
cost to the community 1is 6.2 million dollars.

NAPA, CALIFORNIA

This community used polybutylene and polyethylene
from 1972 to approximately January, 1982. Polybutylene was
used exclusively from 1972 to 1978, and polyethylene from
1978 to 1982. The city experienced failures which included
sidewall cracks, pinholes, penetrations by pebbles, splits on
the sides, stress fTailures and sheer breaks at a fitting. The
City of Napa 1is replacing the plastic pipe as it tails, and
the use of plastic pipe has been banned by the City Council.
Estimated cost for the failures is $208,000.

r

SAN ANTONI0O, TEXAS

This community has used polyethylene and polybutylene
2110. Polyethylene was used from 1966 to 1970, and polybutylene
from 1970 to 1978. The pipe was used as standard material for
all service lines ard was used exclusively for new services as
a replacement for ccpper. The failures which were experienced
included pinholes, splits and sheers throughout the system.
The city is replacing the plastic pipe en masse. At Tfirst,
they only replaced it as the pipe failed, but then decided it
was necessary to replace the entire system because of the extent
of failure. The estimated cost to the city, as determined from
a lawsuit which has bee*, filed, 1is approximately 50 million dollars

EL PASO, TEXAS

This community used polyethylene, 3406, Hyd-molecular.
It was used for approximately eight years and began to be phased
out in approximately 1979. No plastic pipe 1is used at this time.
The failures included fine stress cracks, longitudinal cracks,
caused by "stress on the pipe itself. The water utirity is re—
placing the pipes as they fail, and is not doing mass replacement.
The estimated cost for the failures 1is approximately 2 million
dollars.



SUMMARY OF PLASTIC PIPE
WATER SERVICE FAILURES

(continued)

IRVINE RANCH WATER DISTRICT,
CALIFORNIA

This community used polyethylene beginning in 1961
and discontinued use in approximately November, 1987. It was
used primarily in new development areas, and was not used to
replace copper unless the whole line had to be replaced.
Failures included the pipe splitting in half, which was
attributed to a stress problem, longitudinal cracking and

soil conditions. In addition, there was a hardening and shatter —
ing of pipe. A management decision was made to replace the pipe
as it fails. The cost from the failures 1is approximately 38.1

t0 38.25 milli“ri Hnllars
GERMANTOWN, TENNESSEE

This community used polyethylene and polybutylene
from approximately 1973 to .978. Ninety percent of the plastic
pipe was polyethylene. It was installed primarily in all new
subdivisions. Failures from the pipe included breaking due to
brittleness and snapping, usually very close to the connection
at the main or the meter where there was the most stress. The
pipe split around the circumference rather than longitudinally.
Costs from the failures are estimated, due to the fact that this
community 1is also involved in a lawsuit against the manufacturer.
Estimated cost is 1.2 million dollars.

TOTAL ESTIMATED COSTS FOR FAILURES FROM THE ABOVE JURISDICTIONS:

97.5 - 97.65 million dollars

1/11/83.
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BY THE LABOR AND

IN THE HOUSE COMMERCE COMMITTEE

SENATE CS FOR HOUSE BILL NO. 508 (L&C)

IN THE LEGISLATURE OF THE STATE OF ALASKA

THIRTEENTH LEGISLATURE - SECOND SESSION

A BILL

For an Act entitled: "An Act relating to the plumbing code.™
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

nwiu\ uk\nr |

Folta
5/15/84 *

* Section 1. AS 18.60.705 is amended to read:

Sec. 18,60.705. PLUMBING CODE. Except for provisions incon-
sistent with AS 18.60.706, the [THE] Department of Labor shall adopt,
as the official minimum plumbing code for the state, the Uniform
Flumbing Code, 1982 H979] edition, adopted at the 52nd [49TH] Annual-
Conference, October 1981 [SEPTEMBER, 1978], International Association
of Plumbing and Mechanical Official§, chs. 1-13 and appendices,
useful tables, and installation standards, but excluding Part |,
Administration, pages la - 6a, all of subsection (e) and its excep—

tion, and the second and third sentences of part (@) of sec. 1004,

ch. 10, page 75, and subject toAS 18.60.710 -18.60.740.

* Sec. 2. AS 18.60 is amended by adding a new section tr read:

Sec. 18.60.706. PLUMBING MATERIALS AND INSTALLATION. (a)

Drainage systems in the state may not be made of extra strength vitri—

fied clay or vitrified clay materials.

(b) Galvanized wrought iron, galvanized steel pipe,
Aerylonitrile-Butadiene-Styrene VABS) pipe, or Polyvinyl Chloride

(PVC) pipe may not be used underground and shall be installed not less

than six inches above ground.

(c) ABS or PVC pipe is limited to residental construction of not
more than 25 feet 1in pipe stack height and of pipe thickness no less

than schedule AO iron pipe size standard steel pipe. ABS or PVC pipe

-1- SCSHB 508 (L&C)
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may not penetrate any one hour fire wall unless the pipe is sleeved
with at least 20 gauge metal for six inches or more beyond the wall or
changed to schedule AO galvanized drainage, waste and vent copper or
cast iron pipe to a metal trap connection.
Sec. 3. AS 18.60.740(1) 1is amended to read:

(D) "code"” means the Uniform Plumbing Code, 1982 [1979]
edition, adopted at the 52nd [49TH] Annual Conference, October 1981
[SEPTEMBER 1978], International Association of Plumbing and Mechanical

Officials as modified by AS 18.60.705 and 18.60.706;

508 (L&C) 2-



IN THE SENATE BY P. FISCHER

SUBSTITUTE FOR

SENATE BILL NO. 214

IN THE LEGISLATURE OF THE STATE OF AIASIA

THIRTEENTH LEGISLATURE - SECOND SESSION

A BILL,

For an Act entitled: "An Act relating to the plumbing code."

BE

IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

* Section 1. AS 18.60.705 is amended to read:

Sec. 18.60.705. PLUMBING CODE. Tho Department of: T>nbor shall
adopt, as the official minimum plumbing code for the state, 1lho
Uniform Plumbing Code, 1987 [1979] edition, adopted at the 52nd
149TH] Annual. Conference, October 1981 [SEPTFMJ3ER, 1978], Interna—
tional Association of Plumbing and Mechanical Officials, chs. 1 - 13
and appendices, useful tables, and installation standards, but
excluding Part |1, Administration, pages la - 6a, all of Subsection
(e) and its exception, as well as the second and third sentences of
Part (@ of Section 1004, Chapter 10, Page 75, and subject to t\Z
18.60.710 - 18.60.740. The fnllr-wing amendments to said code shall,

be adopted:



#chaater 4, Page 37, Secti®n 201(a) and (b), shall be

amended by deletion of the words "extra strength vitrified clav

pipe””and "vitrified dav".

In Chapter 4, Page 37, Section 401(a), subparagraphs number

@D ,@ and (@), shall be deleted and will be replaced by the

following wards:

@.

"1. No galvanized wrought iron 0O/ galvanized steel
pipe or ABS or PVC shall be used under ground, but all such
pipe shall be kept at least six inches above ground.

2. ABSor PVC installations shall be limited to
residential construction not over 25 feet in stack height.
ABS and PIC shall, be no less than Schedule 40 iron pipe
size standard steel pipe thickness. ABS or PVCshall not
penetrate any one hour wall unless it is sleeved with a
minimum of 20 gauge nr-tal for a distance of _six inches
Ix*vond tho wall or changed to Schedule 40 galvanized DWV
copper or cast iron pipe to a metal trap connection."

In Chapter 5, Page 45, Section 503(a), subsection number
shall_be deloted and replaced with the follwing words:

"2. ABS or PVC installations shall bo limited to
residential construction not over 25 feet in stack height.
ABS and pyp shall be no less than Schedule 40 1iron pipe
size standard steel pipe thickness. ABS or PBC shall not
penetrate and one hour wall unless it is sleeved with a

minimum of 20 gauge metal for a distance of six inches



