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T e s t s  o f  P o l y b u t y l e n e  P i p e  a t  PT R e l i e f  V a l v e  C o n d i t i o n s

Over four years ago, Shell contracted with Springborn Testing Institute, 
Inc. to evaluate the performance of polybutylene tubing subjected to a 
constant pressure of i50 psi at a constant temperature of 210°F. 
Sustained pressure testing was done in accordance with the ASTM D1598 
test method. The results accumulated to date (see table below) clearly 
show that the lubing far surpasses the IAPMO performance requirement of 

48 hours at 210°F and 150 psi.

Test Sample Nominal Size (inches) Failure Time (hrs.)*

1 1/2 CTS N31792

2 1/2 CTS 26929

3 1/2 CTS 26653

4 3/4 CTS N31792

5 3/4 CTS N31792

6 3/4 CTS N 3 179.2
*71 1/2 CTS N31008

8 1/2 CTS N31008

9 3/4 c t i; N30072

10 • 3/4 CTS 25887

11 1/2 CTS N31008

12 1/2 CTS N31008

13 3/4 CTS 21792

14 3/4 CTS 14415

15 3/A CTS N31008

16 3/4 CTS N31008

*N denotes a sample which has r.ot yet failed and is still under test.
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A  1 9 7 1  s t u d y  p r e p a r e d  t o r  H U D  1 /  r e g a r d i n g  b u i l d e r s '  u s e  o f  

12 c o s t - s a v i n g  i n n o v a t i o n s  s h o w e d  t h a t ,  o n  t h e  a v e r a g e ,  70 p e r ­

c e n t  o f  t h o  r e s p o n d i n g  b u i l d e r s  d i d  n o t  u s e  t h e  i n n o v a t i o n s .  
A c c o r d i n g  to b u i l d i n g  c o d e  o f f i c i a l s ,  73 p e r c e n t  o f  t he t i m e  b u i l d  

e r s  in t h e i r  a r e a s  u s e d  t h e  i n n o v a t i o n s  o c c a s i o n a l l y ,  s e l d o m ,  or 

n e v e r .  S u b s e q u e n t l y ,  a 1 9 7 3 - 7 4  N A H 3  s u r v e y ,  w h i c h  i n c l u d e d  11 o f  

t h e  12 i t e m s -  s h o w e d  t h a t  8 o f  t h e  11 w e r e  n o t  u s e d  in t h e  g r e a t  
m a j o r i t y  o f  n e w  s i n g l e - f a m i l y  h o u s e s  n a t i o n a l l y .  O u r  1 9 7 8  r e p o r t ,  

w h i c h  a d d r e s s e d  8 o f  t h e  12 i t e m s ,  s h o w e d  3 of  t he  3 w e r e  s t i l l  

w i d e l y  . u n u s e d  b y  b u i l d e r s  in t h e  87 c o m m u n i t i e s  i n c l u d e d  in o u r  
r e v i e w ' T h e  t h r e e  s t i l l  w i d e l y  ‘u n u s e d  items"1'and t h e  e s t i m a t e d  • 
p o t e n t i a l  s a v i n g s  p e r  h o u s e '  a t  t h e  t i m e ~‘w e r e T " s p r a y  p a i n t i n g  

($ 185),' 2 x 4  s t u d s  2 4" o n c e n t e r  f or  e x t e r i o r  b e a r i n g  w a l l s  ( $ 1 1 9 ) ,  

a n d  t h e  p r e a s s e m b l e d  p l u m b i n g  t r e e  ( $ 5 5 ) .
. . .  .. , n- 2 r  r .V .'X  * • • •  •- - •

E x a m p l e s  o f  a v a i l a b l e  c o s t - s a v i n g '  i n n o v a t i o n s  c u r r e n t l y  n o t  

w i d e l y  u s e d  b y  b u i l d e r s ,  a s  i d e n t i f i e d  b y  H U D  a n d  N A H B  r e s e a r c h  

o f f i c i a l s ,  a n d  e s t i m a t e s  o f  s a v i n g s  t h e y  c o u l d  y i e l d  in t h e  m e d i u m  

p r i c e  h o u s e  i n c l u d e :  . . .

E n g i n e e r e d  2" b y  4" s t u d s ,  $ 3 0 0  - $ 7 0 0

2 4"  o n c e n t e r  i n t e r i o r  a n d

e x t e r i o r  w a l l  f r a m i n g  ( i n  l i e u  o f

1 6 "  o n c e n t e r ) .* -

U n d e r  f l o o r  p l e n u m  h e a t i n g  s y s t e m  - .... .... 4*;—  $ 4 0 0  .............

( i n  l i e u  o f  d u c t  w o r k  s y s t e m )

P o l y b u t y l e n e  p i p i n g  f o r  p l u m b i n g  $ 3 0 0

( i n  l i e u  o f  m e t a l  p i p i n g )  .

O n e - p i e c e  f i b e r  g l a s s  b a t h t u b  w i t h  $50

i n t e g r a l  s u r r o u n d  ( in l i e u  o f  t i l e -

w o r k )

R a p i d ,  w i d e s p r e a d  a d o p t i o n  o f  c o s t - s a v i n g  i n n o v a t i o n s  is 

h i n d e r e d  in p a r t  b e c a u s e  t h e  t r a d i t i o n a l  o n s i t e  h o m e b u i l d i n g  

i n d u s t r y  is \ x t r e m e l y  f r a g m e n t e d — m o r e  t h a n  1 0 0 , 0 0 0  b u i l d e r s ,  t h e  

m a j o r i t y  o f  w h i c h  b u i l d  l e s s  t h a n  25 u n i t s  a n n u a l l y . H o w e v e r ,  t h e  

1 9 7 1  H U D  s t u d y  i d e n t i f i e d  a n d  a n a l y z e d  a r a n g e  o f  o t h e r  f a c t o r s  

i m p e d i n g  b u i l d e r s '  u s e  o f  i n n o v a t i o n s .  W h i l e  t h e  s t u d y  h a s  n o t  

b e e n  u p d a t e d ,  i t s  r e s u l t s  w e r e  s u b s t a n t i a l l y  c o r r o b o r a t e d  b y  t h e  

w i d e l y  v a r i e d  s o u r c e s  w e  c o n s u l t e d  d u r i n g  c u r  r e v i e w .  T h e  s t u d y  

r a n k e d  in o r d e r  o f  i m p o r t a n c e  a t o t a l  o f  20 c o n s t r a i n t s ,  o f  w h i c h  

it c a l l e d  t h e  f o l l o w i n g  " i m p o r t a n t " :

^ / " C o n s t r a i n t s  to B u i l d e r s '  
R e s e a r c h  F o u n d a t i o n ,  I n c . ,

U s e  o f  C o s t  
J u l y  1 9 7 1 .

S a v i n g  I n n o v a t i o n s , "  N A H B



HYDRA THAW 
PROFESS IONAL  P IPE THAWING EQUIPMENT

E X C L U S I V E  H Y D R A  T H A W  II F E A T U R E S

* T h a w s  both P L A S T I C  a n d  M E T A L  Drinking Lines

* T h a w s  u p  to 3 F P M

* T h a w s  u p  to 300 feet in Distance

* Safe, Fast, Economical, Efficient

* C o m p a c t ,  Light in weight yet H e a v y  Duty

* R u g g e d  A l u m i n u m  a n d  Steel Construction

* Will N o t  H a r m  Pipes

* Tolerates T e m p e r a t u r e s  from 32 to 200 degrees F.

* Environmental T e m p er atu re s 0 to 100 degrees F.

* “K n o c k  D o w n ” Construction

* Engineered for Co nt in uou s Duty at 0 to 400 PSI

* Pilot Light Safety Valve

* Un iq ue Electronic Pulsation Aids Line Travel

* Limited U s e  in Drains a n d  S e w e r  Lines

* T e m p e r a t u r e  a n d  Pressure G a u g e s  for Yo ur C o n ­

venience

Remember, you may call us
DIRECT
1-802-254-6886
for an even faster response.

HYDRA THAW CORPORAT ION 
PO Box 47 Vernon, Vermont 05354  802-254-6886

0 o ; '  i i  HO



H Y D R A  T H A W  II D I M E N S I O N S
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P E R F O R M A N C E  (3A" PVC)
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S P E C I F I C A T I O N S

P u m p  Design

Capacity

Motor

W o r k i n g  Pressure 

Heat E x c h a n g e r  

Design (HE) 

Rating (HE)

Weights:

P u m p  Unit 

Heat E x c h a n g e r

P r o p a n e  Cylinder

500 PSI piston 

3 G P M  at 400 PSI 

115 V A C  3/4 H P  

continuous duty 

Adjustable to 400 PSI 

150,000 B T U  @  Hr. input 

Conical W o u n d  A S T M  B-75 Cu. 

860 PSI to 200 degrees F.

400 PSI to 400 degrees F.

aprox. 60 p o u n d s  (empty)

30 P o u n d s

F r o m  2 to 20 p o u n d s  as 

desired by operator

S T A N D A R D  E Q U I P M E N T

P o w e r  Unit with Electronic 

Pulsation 

Heat E x c h a n g e r  with All 

necessary H o s e s  

T h a w  T u b i n g — 2 0 0 ’ x 1/4" O D  

3 0 0 ’ x 5/16” O D  

P r o p a n e  Pressure Regulator 

Adapter Fittings for 

P V C  Pipes V2 ’’ to 1" 

Insiruction M a n u a l  

Parts B o o k

(not included: P r o p a n e  

Cylinder)

Dimensions & Specs: subject to 
change without notice

D IS T R IB U T E D  BY :
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Corrosion-resistant Duraflex polybutylene pipe specifiedfor Floridamedium-rise.
T h e 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 M anor, a six-story 

apartment building ciii rently under con­

struction. T o  avoid installing a costly 

water treating system, Hatzka specified 

corrosion-resistant Duraflex* polybutyl­

ene pipe for Sundale M anor’s potable 

water system and I’ VC pipe for the 

drainage system.

Sundale M anor 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 Jim my I.asco is 

the key installer for the polybutylene 

pipe, which ranges in size Irom inch 

to three inches in diameter. I 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

H illy Knight, who handles all o f 

the heat fusion, says, “ Once you learn 

to heat-weld the pipe, it’s really quick 

and easy. W e had some trouble w ith 

the first couple o f welds, but now it’s 

really simple.”

According lo Lascoand K night, the 

larger diameter polybutylene pipe’s flex­

ibility and light weight provided unique 

advantages over rigid pipe; installation 

o f 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

( ( »*wpjjy I)

immediately.

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

D u r a f l e x  p i p e  

i n s t a l l e d  i n  

C a l i f o r n i a  s o l a r -  

b a s e d  h o u s i n g  

p r o j e c t .

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 o f the first solar-based public 

housing project in California.

“ Solar housing benefits all the tax­

payers by conserving energy for other 

uses. W e 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 o f the 

80s,” said Roger Salquist, president o f 

Trident lv.w gy Systems, Davis, C A , 

the developers and installers o f  the 

solar system.

T h e systems are being installed in 

sixty-two 3 and 4 bedroom single family 

homes in the Rancho Algodon project 

outside Delano in Kern County. C om ­

pletion is scheduled for late 1982.

For heating, Trident uses roof- 

mounted solar collectors to heat water 

which is then circulated through coils o f 

flexible pipe made from Duraflex polv- 

buiylene resin embedded in the slab o f 

each house. For cooling, a radiant chiller 

with a counterflow heat exchanger pro­

vides three tons o f cooling capacity



D U R A F L E X  P O L Y B U T Y L E N E

Fire sprinkler system tested in Scottsdale.
should freeze inside the pipe and it has 

the highest heat rating o f  any thermo­

plastic pipe, a particular advantage in 

the “ Sun Belt”  where attic temperatures 

soar in the summer.

Scottsdale Administrative Fire 

C h ie f Bob Edwards said the cost o f in ­

stalling the polybutylene system was 

about one percent o f the cost o f  the 

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 U S F A . 

Factory M utual, a national testing labo­

ratory, monitored the results.

In a dcmonst.ation o f confidence in 

both systems, executives o f Rural/Metro

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 m oni­

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 f  duplicated fires in 

the two homes and compared the losses 

to the property damage that would have 

occurred without sprinkler systems.

O n the basis o f eight tests, damages 

in the sprinklered tires were estimated 

at $17,200 while the average damage 

estimate without sprinklers totaled 

$116,000, a savings o f  $98,000 or 

85 percent.

“ T h e  answer to reducing the num ­

ber o f  lives lost in residential fires is in- 

place protection with automatic sup­

pression systems and smoke detectors,”  

said I Iarry Shaw o f  the U.S. F'ire A d­

ministration (U S F A ) 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. o f 

Phoenix, Arizona, installed both sprin­

kler systems in the second house and 

tabulated material and labor costs. Th e 

system using the flexible polybutylene 

pipe required only half as 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 G lenn o f 

Grantham.

In order to install the black iron sys­

tem, it was necessary to cut a hole in the 

roof. Sections o ft 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 o f the pipe were heal fused and 

then easily snaked through an attic 

opening. In addition to installation ad­

vantages, the pipe w ill not crack i f  water

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 f  cooking 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. I f  sprinkler systems had 

not been installed, the insurance com-

D U R A F L E X  P O L Y B U T Y L E N E

(Oinnmu\l/nmi

which, i f  needed, can drop the water 

temperature as low as 38 degrees during 

the summer. T h e  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 o f us­

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 o f the overall system.

“ Rancho Algodon vividly demon­

strates that solar is not just a tool o f  the 

affluent.”  said Salquist. “ It is even more 

essential in situations where tight in­

comes cannot compensate for rocketing 

utility bills, and the I lousing Authority 

o f the County o f Kern is one o f  the first 

agencies to take this into account." 

Trident estimates a utility savings o f 

about 75%.

The radiant slabs are constructed 

by placing a plastic vapor barrier over a 

sand base eight inches above the grade. 

T h is  is covered with another inch o f 

sand and a wire mesh. Before the coils o f 

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 o f losses 

without sprinkler equipment were based 

on normal fire department responses in 

terms o f time, manpower and equip­

ment. Estimates o f damage with sprin­

kler operation were based on review o f 

actual conditions alter each test.)

Besides local media coverage, more 

than 170 representatives o f  fire depart­

ments, local governments and builder 

associations witnessed the tests, The 

test descriptions were recorded and 

posted for the audience while videotape

Approximately one linear foot o f 

one-half-inch C T S  polybutylene pipe 

per square foot o f  space was embedded 

in the slab o f each house. Trident chose 

Duraflex polybutylene pipe for its com­

bination o f high temperature properties 

and flexibility.

"A  three man team can lay the pipe 

lor the slabs o f  lour houses in a day," 

said GcolV M cN eilly, Trident crew

replays were also shown. In a majority 

o f the tests, only one sprinkler head 

was actuated.

Among the interested observers 

were representatives o f  the Cobb 

County (Geoigia) Fire Department. 

Cobb County recently conducted exten­

sive lire sprinkler tests that resulted in 

building code amendments for m ulti- 

lim ily  dwellings authorizing the use o f 

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 

o f  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. Th e pipe was laid so that the sup­

ply water circulates from the perimeter 

o f  the zone to the center before return­

ing to the manifold box.

T he Kern County Building Inspec­

tion Department tested the system by 

applying an air pressure o f  30 psi for 30 

minutes. IJndcr operating conditions, 

only 3 psi pressure is needed to circu­

late about four gallons per minute o f 

water throughout the 1000-1200 feet o f 

pipe. FJIow ing  inspection, about 25 

cubic yards o f concrete were poured 

for the standard 1" slab o f  each house 

and its garage.

A computerized -'->'11 roller 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 o f each. T h e  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 o f low solar conditions.

The California Department o f 

I lousing and Com m unity Development 

is providing construction funding o f 

about $3.2 m illion, including the cost ■ a 

installing the Trident Energy Systems’ 

solar heating and cooling. Kern County 

Com m unity Development block grant 

funds will be used K<r the land purchase 

cost o f  about $207,000.
Elimination o f  a 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 a conventional system.

Rancho Algodon is a project o f 

Lewis Development Inc. o f  Carmichael, 

California. Lucky Bell Corporation, also 

o f Carmichael, is the contractor.
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transport, and installed by pulling them 

all the wav up through a shaft in the 

middle o f the building. Anchor plates 

provide a clamp on each floor. Thermal 

expansion and contraction are accom­

modated by the flexibility o f  the pipe.

D u 'i. io ;  polybutylene pipe’s light 

weigh; enables one man to carry up to a 

500-foot coil o f  pipe over his shoulder. 

Project manager AI Borec, o f\V . \V . 

(lay. has not calculated the time savings 

for installation yet, but he states, “ W e 

are just learning to use polybutylene 

and, in the long run, we do expect there 

will Oe considerable savings in installa­

tion time,"

Horee views the polybutylene pipe 

installation as a pilot project to test the 

pipe’s corrosion-resistance and simple, 

low-cosi installation.

According to Hotee, "M a n y  normal 

domestic systems in lacksonville, using 

copper ot galvai.zed steel, will leak 

through electrolysis or i orrosion within 

a lew months alter initial operation.”

Horee mentions an additional bene­

fit ottered by polybutylene: its elasticity 

lessens the ellects ol watet shock. "O n 

ihis job we are using two shock stops 

per floor; normally we need two m each 

bed,room," And, although freeze dam­

age to pipes is not a major problem in 

lacksonville, Horee says that the pipe’s 

freeze resistance provides another extra 

benefit in that the pipe will "never 

break because o f  bad weather."

Sundale Manor was completed in 

October, IW 2 , with a total of,S, ISO fee! 

o f Duraflex polybutylene ppe in place 

at that time. T h e  long-term benefits o f 

polybutylene pipe in this particular 

building are not yet proven. Hut, says 

Jim my 1 ,asco, “ I f  this works as well as 

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

C o d e  b o d i e s  g r a n t  a p p r o v a l  

f o r  p o l y b u t y l e n e  p i p e .

Recent code approvals for Duraflex polybutylene pipe tor use in hot and cold water 

plumbing service include:

State o f  New I Iampshire Wat com County, Washington

.State o f New M exico Hellingham, Washington

Hay County, Florida Sioux C ity, Iowa

Montgomery County, Maryland Las Vegas, Nevada

Prince George County, Maryland Scottsdale, Arizona

Clark Countv, Nevada

W h e r e  t o  b u y  p o l y b u t y l e n e  p i p e

Shell Chemical does not manufacture pipe, but the following independent 

manufacturers produce pipe from polybutylene resin:

Hristolpipe 

P.O. Hox IS I 

Hristol, Indiana 10507 

..’1‘I/S IS-I ll>.>
Attn: M r. Tony Ftnst

Delta Faucet Co.

55 Fast 11 th Street 

P.O. Hox -UMBO 

Indianapolis, Indiana lo.’HO 

517/S-IS- IS Id 

Attn: M r. George I >avis

Trojan Plastics, Inc.

2211 N . 51It I) St I eel 

Tampa, Florida 5 5005 

SI 5/.M2-121 I 
Atm: M r. Hratul 1 .asclei

U.S. Brass

Qcst Plumbing Systems 

‘>01 Tenth Street 

Plano, Texas 7507 I 

21 1/12 5- 5570 

Ann: M r. B.H. Smith

Vanguard Plastics, Inc.

P.O. Hox 5-Jo

McPherson, Kansas 07100-05 lo

510/211-0 500

Attn: M i .  Keith Swniehart

Wesllex Manufacturing Co.

P.O. Hox 1009

Rii hmoiul, l zililomia 9-IH02

115/25 5-0070

Attn: M r. J. Nusbaum

Westei n Products ( lompanv 

P.O. Hox SO 5

Onion t hiv, 5 atlilurnia 0-I5S7 

115/171-SS50

Atm: M i . W . J. M c( lliiichv

Wright way M lg . < lo.

Heat rice Plumb Products Group 

10501 Initial Avenue 

Park Forest So., Illinois oO-loo 

512/5 51-0500

Attn: M r. Ralph W .A rboe

The Duraflex Polybutylene Pipn is 

published periodically by the Plastics 

Business Center o f Shell Chen.. I 

and is available to anyone w is h in lo  

receive it. Comments and (|uestions 

are welcome.

Address correspondence, including 

requests for additional copies, to 

Shell Chemical Communications, 

Room 1227, One Shell Plaza,

I Iousloii, Texas 77002.

Printed in U.S.A. I*>S3,

Shell Chemical Company.





the  c o p p e r  h o u s e  beca use  th e  
c ra w l space lim ite d  d ire c t ro u t 
ing. T h is  m e a n t a  s lig h t a d v a n ­
tage  fo r  th e  c o p p e r  in s ta lla tio n . 
T h e  o n ly  o th e r  d iffe re n c e  in  
the  tw o  h ou ses  w a s  th e  lo c a tio n  
o f  the  w a te r  h e a te r a n d  th e  
w a te r  m e te r.

O b je c t iv e  a n d  fa ir  te s t in g  
y ie ld s  re le v a n t  re s u lts

T h e  4 4  "<• c o s ' sav ing s  
rea lized  in  the  p o ly  b u ty le n e  
p lu m b e d  h o u se  are  b ase d  o n  
the  m a te r ia l a n d  lim e  sav ings  
T o ta l in s ta lle d  m a te r ia l a n d  
la b o t costs  lo r  the  p o ly b u ty le n e  
p lu m b e d  h o u s e  w e re  $ 1 3 8  less 
th a n  the  c o p p e r  in s ta lla tio n . It 
lo o k  7 h o u rs  a n d  3 9 1 z m in u te s  
to  p lu m b  the  c o p p e r  h o u se , b u t 
o n lv  5  h o u rs  a n d  5 5 1 .• m in u te s  
to  p lu m b  th e  p o ly b u ty le n e  
h ou se . M a te r ia l costs  in c lu d e d  
<>11 in d o o r  s u p p ly  p ip in g  a n d  lit 
l in g s  ru n n in g  fro m  th e  m e te r 
y o k e s  to  th e  f ix tu re  c o n n e c  
lio n s , b u t d id  n o t in i  link? 
va lves.

A rm e d  w ith  a  s to p w a tc h .
<i s p e c ia lly  ru le d  re c o rd in g  
b o o k , a c a m e ra  a n d  a p e n , I lila  
A n d e rs o n . S e n io r  In d u s tr ia l b n  
g in e e r w ith  N A H B  R e sea tch  
F o u n d a tio n , Inc ., o b s e rv e d , 
m e a su re d , c o u n te d  a n d  re 
c o rd e d  th e  w o rk  p e r fo rm e d , 
a c tio n s  m a d e , a n d  m a te ria ls  
used  b y  th e  p lu m lv  ,r,

T o  e nsu  v  o lv z c t iv e ,  c o m ­
p a ra b le  a n d  a p p lic a b lc  resu lts , 
A n d e rs o n  e . ’0  s e v e ra l es tab  
lish e d  sane tin g  a n d  fa c to r in g  
m e th o d s  c jm in o n  in  g a th e r in g  
a n d  c o m ) ilin g  th is  ty p e  o f r e ­
search  d a ta . T h e s e  in c lu d e d  
an  a v e ra g in g  o f  th e  p lu m b e r ’ s

Llila Anderson observed and 
recoraed Ihe plumber's actions 
and rnatenals used.

R e ce n t q u a n tita t iv e  c o m ­
p a r iso n  tests h a v e  c o n c lu d e d  
th a t the  to ta l la b o r  a n d  m a te r ia l 
costs to  in s ta ll a p lu m b in g  sys ­
te m  w ith  D u r a f le x p o ly b u t y l -  
ene  p ip e  w e re  4 4 %  less th a n  
tho se  o f  c o p p e r  in  v ir tu a lly  
id e n tic a l in s ta lla tio n s .

T h e  tests w e re  c o n d u c te d  
in  th e  P leasan t V a lle y  s u b d iv i­
s ion  lo c a te d  w es t o f  F a ir fa x , 
V irg in ia  a n d  W a s h in g to n , D .C  . 
b y  th e  N a tio n a l A s s o c ia tio n  o f 
H o m e b u ild e rs  R esea rch  F o u n  
d a tio n , Inc ., a n  in d e p e n d e n t 
research  firm . H o m e s  in  the  
s u b d iv is io n  ra n g e  fro m  m o d e s t 
to  lu x u ry  o ffe r in g  a v a r ie ty  o f 
h a n d s o m e  e n e rg y  e ff ic ie n t 
designs.

F o r  th e  tests, p lu m b in g  in 
s ta lla tio n s  in  tw o  s im ila r. 2 ' .• 
b a th , s in g le - fa m ily  h o m e s  w e re  
c o m p a re d . O n e  h o m e  h a d  a 
fu ll b a s e m e n t a n d  w as  p lu m b e d  
w ith  c o p p e r  p lu m b in g  u s in g  the  
tra d it io n a l cu t, fit a n d  s o ld e r 
in s ta lla tio n  m e th o d  T h e  o th e r  
h o m e  h a d  a c ra w l space  a n d  
w as  p lu m b e d  w ith  D u ra fle x *  
p o ly b u ty le n e  p lu m b in g  p ip e , 
u s in g  insect fitt in g s  a n d  a lu m i 
n u m  c r im p  r in g  c o n n e c tio n s .
T h e  houses  w e re  p lu m b e d  b y  a 
p lu m b e r  w h o  w a s  e x p e r ie n c e !I in  
c o p p e r  in s ta lla tio n  a n d  w h o  h a d  
p re v io u s ly  in s ta lle d  f iv e  p lu m b  
in g  sys te m s  u s in g  D u ra f le x  
p o ly b u ty le n e .

T h e  p o ly b u ty le n e  p lu m b e d  
h o u s e  h a d  m o re  c ra m p e d  w o rk  
in g  c o n d it io n s  in  o n e  a re a  a n d  
re q u ire d  s lig h tly  in i  ire  p ip e  th a n

’ Durajlex " is it traiiennirk <>/ Shell 
Chemical Company for us polybutyi 
ene resins Shell Chemical does not 
mano/actore pipe

e ffo r ts  a n d  c in d it io n s  w ith  o th e r  
p lu m b e rs  in  gen e ra l. T h u s , th e  
resu lts  a re  a p p lic a b le  fo r  a n  a d e ­
q u a te ly  tra in e d  p lu m b e r  to  p e r ­
fo rm  th e  in s ta lla t io n  w ith  a n  
a cc e p ta b le  a m o u n t o f  p e rs o n a l 
tim e  a n d  b reaks.

N A H B  R e sea rch  F o u n d a ­
tio n , R o c k v ille . M a ry la n d , a 
w h o lly -o w n e d  s u b s id ia ry  o f  th e  
N a tio n a l A s s o c ia tio n  o f  H o m e  
B u ild e rs  w h ic h  o p e ra te s  sep a r 
a te ly  as a n  a u to n o m o u s  u n it, 
c o n d u c te d  the  s tu d y . O v e t 8 ()"i’> 
o f  th e ir  w o rk  is fo r  c lie n ts  o th e  
tha n  th e  N A I IB  a n d  its  m e m  
bcrs. A n d e rs o n  sa id , “ W e 're  
in te re s te d  in  a n y th in g  th a t 
h e lps  th e  b u ild in g  in d u s try , 
v e r ify in g  a n e w  p ro d u c t o r  
te c h n iq u e , a n d  te llin g  th e  in  
d u s try  a b o u t it "

S t r e n g th  a n d  f le x ib i l i t y  set 
D u ra f le x  p ip e  a p a r t .

T h e  rea l d iffe re n c e  be  
tw e e n  p o ly b u ty le n e  p ip e  a n d  
o th e r  p las tic  p ip e  is th e  D u ra f le x  
p o ly b u ty le n e  res in . D u ra f le x

is a  d u ra b le , to u g h  p las tic . B u t 
u n lik e  m a n y  o th e r  p las tics , p o ly ­
b u ty le n e  is f le x ib le  ra th e r  th a n  
s tif f  o r  b ritt le . A s  a  resu lt, th e  
p ip e  m a d e  tro m  D u ra f le x  res in  
can  e a s ily  w ith s ta n d  h o u s e h o ld  
w a te r  p ressu res  a t e le v a te d  
te m p e ra tu re s  a n d  its f le x ib i l i ty  
a n d  lig h t w e ig h t a l lo w  p lu m b e rs  
to  c u rv e  it a ro u n d  o b s ta c le s  a n d  
b e n d s  w ith  fe w e r c o n n e c tio n s . 
B ecause  it is c h e m ic a lly  in e r t, 
th e re  w ill b e  n o  p ro b le m s  w ith  
c o rro s io n , e le c tro lys is , o r  sca le  
b u ild u p .

C o n n e c tio n s  a n d  f itt in g s  
can  b e  m a d e  b y  o n e  o f  seve ra l 
m e c h a n ic a l m e th o d s  w h ic h  a re  
e as ily  le a rn e d  a n d  p e r fo rm e d . 
G a ry  P eed , th e  p lu m b in g  c o n  
tra c to r  fo r  th e  test h ouses , sa id , 
" T h e  firs t t im e  I p u t the  p ip e  
(p o ly b u ty le n e )  in  w as  s lo w , b u t 
y o u  p ick  u p  h o w  to  w o rk  w ith  it 
p re tty  eas ily . M y  t im e  is m u c h  
b e lte r  n o w . "  E a c h  o f th e in s la l la  
l io n  m e th o d s  la ke s  a d v a n ta g e  
o f th e  f le x ib le  n a tu re  o f  p o ly b u  
ty le n e  to  m a k e  q u ic k , s tro n g , 
a n d  p e rm a n e n t c o n n e c tio n s . A s 
G a ry  P e e d  p u ts  it, "Y o u  d o n 't  
h ave  lo  s o ld e r  a n y th in g  o r  use 
a n y  g lu e . T h e re ’s  less tim e , e n ­
e rg y  a n d  e q u ip m e n t in v o lv e d ."

A  d u ra b le  p ip e  fu l l  o f 
a d v a n ta g e s .

H o w  d o e s  P eed  fee l a b o u t 
p o ly b u ty le n e  p ip e  in  g e n e ra l?
" I  lik e  it b e tte r  th a n  c o p p e r. It's  
e as ie r, fas te r a n d  i t ’s lo w e r  in  
cost. I use it (o r a lm o s t a ll o f  m y  
w o rk  n o w . "

O th e r  a d v a n ta g e s  to  p o ly  
b u ty le n e  p ip e , b o th  b u ild e rs  a n d  
p lu m b e rs  c ite : c o r ro s io n  a n d  
sca le  res is tance : se lf in s u la tin g ,

th u s  e n e rg y  e ff ic ie n t fo r  h o t 
w a te r  lines : a n d  if  w a te r  freezes 
in  it. th e  p ip e  w o n 't  b re a k .

T h o s e  w e re  th e  rea son s  
D o n  C ro se n . S u p e r in te n d e n t 
fo r  R .J .L  A ss o c ia te s ’ P le a sa n t 
V a lle y  s u b d iv is io n , se le c te d  
p o ly b u ty le n e  p ip e . C ro s e n  has 
re a lize d  th e  cos t s a v in g s  w h ic h  
ih e  N A H B  R e sea rch  F o u n d a ­
t io n  tests re v e a le d , s ta ting :

" W e 'r e  s a v in g  o n  the  a ve ra g e  
o f  a b o u t $ 1 5 0  to  $ 2 0 0  p e r  
h o u s e ."  A n o th e r  b ig  a d v a n ta g e  
C ro se n  c ite d . .. " is  c u s to m e r 
sa tis fa c tio n . T h a t ’ s v e ry  im p o r ­
ta n t to  us. W e  w a n t  o u r  o w n e rs  
to  be  h a p p y  w ith  the  h o u se  
th e y  b u y . T h is  p o ly b u ty le n e  
p ip e  h e lp s  us s u p p ly  th a t 
s a t is fa c t io n ."

C o m p a r is o n  T e s ts — R e s u lts :

M a te r ia ls
C o p p e r
S y s te m

P o ly b u ty le n e
S y s te m

P ipe $ 1 5 6 .9 3 $ 6 4 .8 4

S o ld e r  &  F lu x $ 2 0 .7 3 n e g lig ib le

F i^ 'g s $ 2 1 .7 9 $ 1 9 .1 2

S u s p e n s io n  C la m p s $ 1 .9 8 $ 4 .8 1

T O T A L S $ 2 0 1 .4 3 $ 8 8 .7 7

L a b o r  a t $ 1 5  h r

C u t &  in s ta ll 
p ip e  &  fitt in g s

(1 7 6 .0  m in .)  
$  4 4 .0 0

(1 4 6 .5  m in .)  
$ 3 6 .6 3

C o n n e c t p ip e s  
&  fittin gs

(1 6 2 .5  m in .)  
$ 4 0 .6 2

(8 8 .0  m in .)  
$ 2 2 .0 0

Misc. (5 1 .5  m in .)  
$  1 2 .8 8

(5 3 .5  m in .)  
$ 1 3 .3 7

M o u n tin g
B lo cks

(4 1 .5  m in .)  
i  1 0 .3 7

(3 9 .5  m in .)  
$  9 .8 7

S e t-u p  &  L a y o u t  
jo b

(2 8 .0  m in .)  
$  7 .0 0

(2 8 .0  m in .)  
$ 7 .0 0

T O T A L S (4 5 9 .5  m in u te s  
$ 1 1 4 .8 7

(3 5 5 .5  m in u te s )  
$ 8 8 .8 7

C o p p e r
S y s te m

P o ly b u ty le n e
S y s te m

T o ta l C os ts  
M a te r ia l &  L a b o r  
fo r  s u p p ly  
p ip in g  
in s ta lla tio n

$ 3 1 6 ,3 0 $ 1 7 7 .6 4

P o ly b u ty le n e
S av ing s

T im e 1 0 4 .0  m in u te s  
less to  in s ta ll 
th a n  c o p p e r

M o n e y  
(in c lu d e s  
la b o r  costs  
savings)

$ 1 3 8 .6 6

Note: F o r  e a ch  $ 1 .0 0  w a g e  ra te  d if fe re n tia l in c rea se  a b o v e  th e  $15- h o u r  
fig u re  used  in  th e  c o m p a r is o n , p o ly b u ty le n e 's  a d v a n ta g e  increases  
$ 1 .7 3  in  sav ings.



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

P o ly b u ty le n e  p ip e  s u p p lie s  
c u s to m e r  s a t is fa c t io n .

“ O n e  o f  th e  b ig g e s t c o m ­
p la in ts  in  a n e w  h o u s e  is n o ise  
in  the  p lu m b in g , "  C ro s e n  c o n ­
t in u e d , “ T h is  p ip e  is q u ie t,  n o  
h a m m e r, n o  v ib ra t io n . Y o u  
d o n 't  e ve n  h e a r  w a te r ru n n in g . 
S o  p o ly b u ty le n e  e lim in a te s  th a t 
sou rce  o f  c o m p la in ts , a n d  sa tis ­
fies o u r  c u s to m e rs ."

A n o th e r  p ro b le m  s o lv e d  
b y  p o ly b u ty le n e  p ip e  in v o lv e s  
h a n g in g  th e  she e t ro ck . A c c o rd ­
in g  to  C ro s e n . o c c a s io n a lly  a 
r ig id  p ip e  w il l  ge t b u m p e d  h a rd  
e n o u g h  d u r in g  she e t ro c k  in s ta l­
la tio n  to  cause  it to  b reak, c ra ck  
a n d  leak . " O f te n  th a t le a k  w o n 't  
s h o w  u p  u n t il a fte r th e  c o n s tru e  
t io n  is c o m p le te d , o r  w o rs e . .. 
a fte r  the  o w n e r  m o v e s  in . T h a t 's  
a n  e x p e n s iv e  re p a ir. B u t b e ­
cause th is  p o ly b u ty le n e  p ip e  
is so fle x ib le , it d o e s n 't  b re a k  
if it gets b u m p e d  o r  k n o c k e d .
S o  o n c e  a g a in , c u s to m e r sa tis ­
fa c t io n ."  h e  ia id .

S a t is fa c t io n  fo r  b u i ld e rs ,  to o .
C ro se n  has fo u n d  sa tis fa c ­

t io n  w ith  p o ly b u ty le n e  p ip e  in  
m a n y  w a ys , s u m m in g  u p . " I t 's  
less e xp e n s ive . B e tte r  fo r  c u s ­
to m e rs . E as ie r to  in s ta ll, re p a ir  
a n d  a d d  e x tra  f ix tu re s  to  la te r.
It w o n 't  c o r ro d e  a n d  m in e ra ls  
w o n 't  a d h e re  to  it. W e  g e t less 
ca ll-b a c ks  fo r  re p a irs  beca use  
o f  p o ly b u ty le n e  p ip e . It's  
a n o th e r  w a y  to  p le a se  o u r  
c u s to m e rs .”

C ro s e n  a d d e d , " I t 's  g o o d  
fo r  b u ild e rs  a n d  s u p e rv iso rs , 
to o . S u p e rv is o rs  h a v e  to  dea l 
w ith  th e  p ro b le m s . T h e y 're  
less p ro b le m s  w ith  p o ly b u ty l­
e n e  p ip e .”

S h e l l  f o r  a n s w e r s

W a rra n ty
P o lybu ty lene  p ipe  is m anufactu red  from  a 

material p roduced  by  Shell C hem ica l C om pany 
A ll p roducts purchased from  Shell are subject lo  
Icons and cond itions set o u t in Ihe contract, 
o rder acknow ledgem ent and o r b ill o f lading 
Shell warrants o n ly  that Its p roduct w ill meet 
those specifications designated as such herein or 
in o ther publications. A ll o th e r in fo rm a tion  sup 
p lied  by Shell is cons ide red  accurate  bu t is 
furnished upon  the express cond ition  that the 
cus tom er shall m ake its o w n  assessment to 
determ ine the p ro d uc t’s su itab ility  f o r ;. particu ­
lar purpose. N o  w a rra n ty  is expressed o r im ­
p lied  re g a rd in g  such  o th e r  in fo rm a tio n , the  
d a ta  upon  w h ic h  th e  sam e is based, o r  the  
resu lts  to  be o b ta in e d  fro m  th e  use th e re o f; 
th a t any p ro d uc t s h a ll be m e rc h a n ta b le  o r  fit 
fo r any p a r t ic u la r  pu rp ose ; o r th a t th e  use o f 
such o th e r in fo rm a tio n  o r  p ro d u c t w il l not 
m frin g e  any p a te n t.

S he ll C h e m ic a l C o m p a ny  
Sales O ffice s  P o lybu ty lene

N o rth e a s t 2  C orporate  Park D rive  Suite 'KM
(914) 6 9 4 -1 1 1 6  W h ile  Plains, New  York 10604
S ou theast 3 2 0  Interstate N. Parkway
(404) 9 55 -46 0 0  A tlanta, G eorg ia  30339
C e n tra l S o u th  O ne Shell Plaza
(713) 2 41 -38 9 7  H ouston, Texas 77002
West P.O. B ox  7637
(209) 9 52 -19 0 8  S tockton, C a lifo rn ia  9 5207

For in te rn a tio n a l sales, co n ta c t:
Pecten C h e m ica ls , Inc.
(7 1 3 )2 4 1 -6 1 6 1  O ne  Shell Plaza

H ouston, Texas 77002

February, 1983
..f' r.rjj at
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In s ta l la t io n  o f  p ip e  m a d e  
f ro m  D u ra f le x *  p o ly b u ty le n e  
res in  fo r  d is c h a rg e  s ys te m s  at 
tw o  o f  D u k e  P o w e r C o m p a n y 's  
c o a l- f ire d  s ta t io n s  re s u lte d  in  a 
cos t s a v in g  o f  a lm o s t $ 6 7 ,(1 0 0  
c o m p a re d  w ith  a t ra d it io n a l 
s tee l p ip e  sys te m  a n d  h e lp e d  
c re a te  a n  e ff ic ie n t m e th o d  o f  
w as te  d isp o s a l.

T h e  d is c h a rg e  lin e s , w h ic h  
w e re  a tta c h e d  as e x te n s io n s  
to  e x is tin g  cast i ro n  lin e s , w e re  
la id  a t D u k e ’s R iv e rb e n d  S te a m  
S ta t io n  n e a r  C h a r lo t te ,  N o r th  
C a ro lin a , a n d  a t th e  C lifls ic .'e  
S ta t io n . D u k e  e n g in e e rs  es ti 
m a te d  th a t th e  c o m p a n y  save d  
$ 1 7 ,0 0 0  in  m a te r ia l c o s ts  w ith  
th e  R iv e rb e n d  in s ta lla t io n  a n d  
a lm o s t $ 6 0 ,0 0 0  a*. C lif fs id e  
b eca use  s te e l s u p p p o r ts  w e re  
n o t re q u ire d  fo r  th e  p o ly b u ty  
le n e  p ip e .

Increased waste 
disposal
T h e  use  o f  p o ly b u ty le n e  p ip e  
fo r  d is c h a rg e  lin e s  c a m e  a fte r  
th e  u t i l i t y  c o m p le te d  a  $ 5 0 -  
m il l io n  p ro g ra m  to  c o n t ro l e m is ­
s io n  f ro m  th e  c o a l- f ire d  p la n ts . 
T h e  c o m p a n y  fa c e d  a  m a jo r  
ta s k  in  th e  u lt im a te  d isp o s a l o f  
in c re a s e d  v o lu m e s  o f  f ly  ash 
a n d  oth< r re s id u a l b y p ro d u c ts  
o f  th e  c o a l b u rn in g  p rocess. A t 
R iv e rb e n d , fo r  e x a m p le , D u k e  
e n g in e e rs  e s t im a te d  a b o u t 1 80  
to n s  o f  a b ra s iv e  f ly  ash  a n d  4 5  
to n s  o f  s h a rp  e d g e d  b o t to m  
ash  w o u ld  b e  p ro d u c e d  d a ily .

D u k e 's  s o lu t io n  to  the  
p ro b le m  w a s  a s ys te m  u s in g  
e x is tin g  s e tt l in g  p o n d s  in  c o m b i­
n a t io n  w ith  the  n o v e l u t i l iz a t io n  
o f  la rg e -d ia m e te r  p o ly b u ty le n e  
p ip e . M o re  e ffe c t iv e  use  o f  th e  
s e tt l in g  p o n d s  w a s  m a d e  poss i

b le  b y  th e  in s ta lla t io n  o f  the  
f le x ib le  p o ly b u ty le n e  d is c h a rg e  
lin e s  th a t h e lp  d is t r ib u te  e v e n ly  
th e  h ig h  v o lu m e  o f  re s id u a l 
m a te r ia ls  c a p tu re d  b y  th e  e m is  
s io n  c o n tro l d ev ice s .

'/)uK i/tc jf'" is a trademark for polvlni 
tylvnc resins made hy Shell Chemical 
Company. Shell Chemical does mil 
manufacture pipe

T h e  S D R  1 3 .5  p o ly b u ty ­
le n e  p ip e  w a s  m a d e  f r o m  res in  
p ro d u c e d  b y  S h e ll C h e m ic a l 
C o m p a n y .

A t  th e  R iv e rb e n d  S ta t io n , 
as w ith  o th e r  c o a l- f ire d  g e n e r ­
a t in g  s ta tio n s . u n b u rn e d  m a te ­
r ia l p re v io u s ly  w a s  m ix e d  w ith  
w a te r. T h e  s lu r ry  th e n  w a s  
p u m p e d  fro m  th e  s ta t io n  
th ro u g h  a  d u r ite  p ip e , cast 
s ta in le ss  s tee l o f  5 5 0  b r in n e l l ,  
to  a cast iro n  d is c h a rg e  p ip e  o n  
in to  s e t t l in g  p o n d s . A fte r  th e  
p a r t ic u la te  m a t te r  s e tt le d  o u t, 
e n v iro n m e n ta l ly  a c c e p ta b le  
w a s te  w a te r  w a s  fe d  in to  th e  
n e a rb y  C a ta w b a  R ive r.

T h e  a d d e d  v o lu m e  o f 
m a te r ia l c a p tu re d  b y  e le c tro ­
s ta t ic  p re c ip ita to rs  a t R iv e r 
b e n d  ca u sed  'h e  d e b r is  to  b u ild  
u p  a t th e  o u t le t  o f  the  d isc h a rg e  
p ip e , ju s t in  »ide th e  d ik e  e n c lo s  
in g  "eo a cre  p o n d . T his 
h a m p e re d  d isp e rsa l o f  so lid s  in  
lire  e ff lu e n t

Old system loo 
expensive
A  s ta n d a rd  re sp o n se  to  the  d is 
p e rs a l p ro b le m  w o u ld  h a ve  
b e e n  c o n s tru c t io n  o f  cp o n s p n

m o u n te d  s tee l p ip e , jo in e d  w ith  
g o o s e n e ck s  to  p e rm it  m o b il­
ity .  th a t w o u ld  h a v e  c a r r ie d  
s lu rr  y  to  th e  fa r  rea che s  o f  th e  
e m p o u n d m e n t.  T h e  sys tem  
w o u ld  h a ve  b e e n  b o th  e x p e n ­
s iv e  a n d  c u m b e rs o m e .

In s te a d . D u k e  e n g in e e rs , 
a tt ra c te d  b y  p o ly b u ty le n e 's  
to u g h n e ss , re s is ta n ce  to  s c o u r 
a n d  a b ra s io n , f le x ib i l i ty  a n d  
lig h t w e ig h t, d e c id e d  to  in s ta ll 
1 .6 0 0  fee t o f  1 2 - in c h  b u tt-  
w e ld e d  p ip e  in  th e  p o n d  to  
s e rv e  as a c o n d u it  fo r  d is p e rs ­
in g  th e  e ff lu e n t.

U se  o f  th e  p o ly b u ty le n e  
p ip e , in s te a d  o f  th e  tra d it io n a l 
s tee l p ip e  h o o k u p , p ro d u c e d  
a $ 1 7 ,0 0 0  s a v in g  o n  ju s t o n e  
in s ta lla t io n .

Requires no supports
A n  a d d e d  a d v a n ta g e  o f the  
p ip e  m a n u fa c tu re d  fro m  D u ra ­
fle x  p o ly b u ty le n e  is th a t s ince  
it is less d e n se  th a n  w a te r, it

re q u ire s  n o  a d d it io n a l s u p p o rts , 
o n ly  a n  a n c h o r in g  sys te m  a t its  
te rm in u s  tha t is m o v e d  p e r io d i 
c a llv  to  d ire c t s lu r ry  d isch a rg e  
in to  a reas  o f  th e  p o n d  th a t o th  
e rw is e  w o u ld  b e  le ft u n f il le d .

T e m p e ra tu re  in  th e  lin e  at 
R iv e rb e n d  ra n g e s  f ro m  7 0 "  to  
1 0 0 " I ', d e p e n d in g  u p o n  the  
te m p e ra tu re  o f  th e  r iv e r  f ro m  
w h ic h  th e  p la n t d ra w s  w a te r. 
T h e  p e rc e n ta g e  o f  s o lid s  ca r 
r ie d  b y  th e  lin e  c a n  ra n g e  u p  to  
8 5  ter 0 0  p e rc e n t, b u t th e  a ve r 
age  is less th a n  h a lf th a t m in i 
he r. F lo w  v e lo c ity  in  th e  lin e  is 
3 .5  fps.

D u k e  P o w e r e n g in e e rs

e s tim a te  th a t s in ce  th e  in s ta l­
la t io n  in  O c to b e r. 1 9 7 7 . th e  
e ff lu e n t  lin e  has c a r r ie d  m o re  
th a n  1 4 0 ,0 0 0  to n s  o f  f ly  ash  
a n d  o v e r  5 0 ,0 0 0  to n s  o f  b o t ­
to m  ash.

T h e  p o ly b u ty le n e  lin e , 
w h ic h  w a s  in s p e c te d  a t the  
fla n g e  jo in in g  th e  m e ta l p ip e  
tw o  m o n th s  a fte r  in s ta lla t io n  
a n d  a t i 's  o u t le t  f re q u e n t ly  
s in ce  t i ie n ,  s t i l l  s h o w s  n o  
a p p re c ia b le  w e a r  a fte r  tw o  
y e a rs  o f  se rv ice .

Second line installed
Im p re s se d  b y  b o th  th e  e c o n ­
o m y  a n d  e ffe c tiv e n e s s  o f  the  
s lu r ry  lin e , D u k e  e n g in e e rs  
in s ta lle d  a  s e c o n d  p o ly b u ty ­
le n e  lin e  a t th e  R iv e rb e n d

s ta t io n  to  c a r r y  m il l  ta ilin g s  
(s to n e s  a n d  o th e r  im p u r it ie s  
d e liv e re d  w ith  c o a l)  o u t  to  the  
s e tt l in g  p o n d . T h e  s e c o n d  lin e  
is 10  in ch e s  in  d ia m e te r  a n d  
8 0 0  le e t lo n g . It, to o , c o n n e c ts  
to  a cast i ro n  p ip e  th a t fo rm e r ly  
d isc h a rg e d  d ire c t ly  in to  the  
w a te r  f ro m  th e  p o n d  s ide  o f 
th e  d ike .

M ill ta ilin g s , c a r r ie d  w ith  
w a te r  th ro u g h  th e  lin e  a t a f lo w  
v e lo c ity  o f  5 .8  fps, ra n g e  in  size 
f ro m  o n e -h a lf  to  th re e  q u a r te rs  
in c h  in  d ia m e te r. A lth o u g h  
a b ra s iv e , th e y  d o  n o t h a v e  th e  
s c o u r in g  e ffe c t o f th e  p a r t ia l  
k ite  m a tte r  f lo w in g  th ro u g h  th e  
la rg e r line .

T h e  m il l  ta ilin g s  lin e  has 
b e e n  in  use a lm o s t tw o  years. 
A s th e  p o n d s  b e c o m e  fu ll,
D u k e  re c la im s  th e  s u rfa c e  a n d  
re lo ca te s  th e  in s ta lla t io n .

B a se d  o n  th e  success 
o f  th e  R iv e rb e n d  fa c ility ,  th e  
p o w e r  c o m p a n y  d e c id e d  to  
in s ta ll s im ila r  sys te m s  a t tw o  
a d d it io n a l c o a l- f ire d  p o w e r  s ta ­
tio n s , C lif fs id e  a n d  A lle n , in  the  
C a ro lin a s .

A t C lif fs id e , tw o  1 4 -in ch  
lines , e a ch  3 ,5 0 0  fe e t lo n g , 
w e re  in s ta lle d  to  c a r r y  b o 'to m  
a n d  f ly  ash  a n d  m il l  ta ilin g ,; 
fro m  a b o u t 5 ,0 0 0  to n s  o f c o a l 
a  d ay . T h e  ash  lin e  o p e ra te  ; 
a t 3 5 0  psi, w ith  je t p u m p  a n d  
b o o s te r, a n d  w ith  a n  o p e n  d is  
cha rge . T h is  lin e  re p re s e n ts  a n  
a d d it io n a l s a v in g  fo r  th e  p o w e r  
c o m p a n y . S in c e  th e  p o ly b u ty ­
le ne  lin e  c o u ld  b e  la id  d ire c t ly  
o n  the  g ro u n d ,  its  use  re s u lte d  
in  a c o n s tru c t io n  cos t s a v in g  o f 
a lm o s t $ 5 0 ,0 0 0  b eca use  1 17 
steel s u p p o r ts  th a t w o u ld  h a v e  
b e e n  re q u ire d  b y  a s tee l p ip e  
lin e  w e re  n o t n e e d e d .

T h e  s im ila r  A lle n  in s ta l 
la t io n  is s c h e d u le d  to  be  o p e r  
a l io n a l a ro u n d  th e  firs t o f  
th e  yea r.



S h e ll C h e m ic a l C o m p a n y  
P o lybu ty le n e  Sales O ffic e s

E astern  2  C o rpo ra te  Park D rive.
(91 4 )6 9 4-1 11 6  S uite  4 04

W hite  Plains, N ew  York 10604
W estern  O ne S he ll Plaza
(713) 241-6719 H ouston. Texas 77002

F o r in te rn a tio n a l sales, c o n ta c t:
Pecten O ne S he ll Plaza
C h e m ica ls , Inc . H ouston , Texas 77002 
(713)241-6161

W a r r a n t y

P olybu tylene  p ipe is m anufactu red  from  a 
m ateria l p roduced by S he ll C hem ica l C om  
pany. A ll p roducts purchased fro m  Shell are 
subject to  term s and cond itions  set ou t in  the 
con tract, o rd e r acknow ledgem ent a n d /o r b ill 
o f lading Shell w a rran ts  o n ly  that its p roduct 
w ill meet those specifications designated as 
such herein o r in o th e r pub lica tions. A ll other 
in fo rm a tio n  supplie r1 S he ll is considered 
accurate but is fu r ed upon  the express 
co n d itio n  that the in ter shall m ake its ow n  
assessment to  (I n ine the p roduct's  suita 
b ili ly  (or a parti* ;r purpose N o  w a r ra n ty  is 
expressed o r  im p lie d  re g a rd in g  such  o th e r 
in fo rm a tio n , the  d a ta  upon  w h ic h  th e  sam e 
is based, o r  the  re su lts  to  be o b ta in e d  fro m  
th e  use th e re o f; th a t any p ro d u c t s h a ll be 
m e rc h a n ta b le  o r  ( it fo r a n y  p a r t ic u la r  p u r­
pose; or th a t the  use o f such  o th e r  in fo rm a ­
t io n  or p roduc t w i l l  not in fr in g e  a ny  pa ten t.

I e l.m i ,n y , l ‘ >K2

S h e l l  f o r  a n s w e r s



R e p r i n t e d  c o u r t e s y  o f  W e s t e r n  F i r e  J o u r n a l

T o x i c i t y  o f  G a s e s  

F r o m  P o l y b u t y l e n e  

A n d  D o u g l a s  F i r

By C A R L O S  ,J. H I L A D O  & 
P A T R IC IA  A. H U T T I N G E R

P r o d u c t  S a f e t y  C o r p o r a t i o n

Because o l then  v e rs a t il ity  am i p e r­
fo rm a n ce  a d va n ta g e s . p la s tic s  have 
I «<11 lid  then  w a y  in to  n um erous  a p p li 
c a tio n s  This w idesp read  use has in

e v it i ib ly  b ro u g h t them  in to  m any a p ­
p lic a tio n s  in  w h ic h  s a lc l\  upon ex 
p o s im  to  heal o r  l i r e  is an im p o rta n t 
c o n s id e ra t io n ,  and  th e i i  re s p o n s e  
c h a ra c te ris tic s  need to  he kn o w n  

O n e  a sp e c t o l s a le ly  w h ic h  has 
caused c o n s id e ra b le  c o n c e rn  is the 
p o s s ib le  g e n e ra t io n  o l to x ic  puses 
upon exposu re  to  heat o r  l ire  It is

E X E C U T IV E  S U M M A R Y

W id e s p re a d  use o f  p la s t ic s  has 
a d d e d  b o th  c o n v e n ie n c e  a n d  
h a z a rd s  to  m o d e rn  l iv in g .  B e lo w  
is  a s tu d y  o f  th e  d a n g e rs  o f  to x ic  
gases p ro d u c e d  b y  th e  c o m b u s ­
t io n  o f  p la s t ic  p ip e s  . . .

im p o s s ib le  to  s im u la te  a ll poss ib .'c  
c o n d it io n s  u n d e r  w h ic h  s u c h  e x ­
posures c o u ld  o c c u r, hu t m a n u fa c ­
tu re rs  c o n s c io u s  o f  th e ir  resp on s  - 
b i l i t ie s  to  the co n su m e r and to  the 
genera l p u b lic  nonethe less m ake an 
e f fo r t  to  e va lua te  th e ir  p ro d u c ts  by 
means o f  a v a ila b le  te c h n o lo g y  to  o b ­
ta in  som e degree  o f  assu rance  that 
there w o u ld  be no unreasonab le  r is k . 
S creen ing  o f  m a te ria ls  is needed, be­
cause in v e s tig a tio n  o f  e ve ry  p o ss ib le  
fo rm u la t io n  fo r  e v e ry  p o s s ib le  e x ­
posure is not fea s ib le .

A  la b o ra to ry  to x ic ity  screen ing  lest 
m e thod  has been deve lo p e d  by the an
I hors to  serve as a means fo r  c o m ­
p a rin g  m a te ria ls  on the basis o f  re la ­
t iv e  to x ic ity  m u lc t s p e c if ie d  test c o n ­
d it io n s . u s in g  appara tus, la c i l i t ic s  and 
pe rsonne l w h ich  w o u ld  be w ith in  the 
c a p a b ilit ie s  o l m ost la b o ra to rie s . W ith  
the purpose o f  scre en ing  in  m in d , th is  
m ethod is in te n de d  to  in d ica te  w h ic h  
m a te ria ls  ate m ore  to x ic  u nde r spe

Table 1.

m a t e r i a l

Toxicity Test Data on Polybutylene Pipe and Douglas Fir 
\PSC Condition 1 or NASA-U5F Procedure B)

test
no.

time to 

staggering 

m i n

time to 

convulsions 

min

time to 
col lapse 

min

time to 
death 

m i  n

DURAFLEX 4127 1 16.32 + 0 . 88 17.75 + 1 . 0 2 2 0 . 2 2 + 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 4 U 1 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 .9? 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 . 6 6 15.25 4 1.19 17.67 4 1.27



o if ie d  test c o n d it io n s  and n o t neces­
s a r ily  to  e x p la in  w h y  they  are m ore  
to x ic  ( I -1 1 ).

A  la rge  se le c tio n  o f  test c o n d it io n s  
can be used. T he  to x ic i ty  screen ing  
p ro g ra m  used by the P roduc t S a fe ty  
C o rp o ra tio n  e m p lo ys  16 d if fe re n t sets 
o f  test c o n d it io n s : the r is in g  tem pe ra ­
tu re  p ro g ra m  at 4 0 °C /m in  fro m  200  to  
8 00 °C  and seven f ix e d  tem pe ra tu re s  at 
100; C  in te rv a ls  (2 0 0 . 3 0 0 . 4 0 0 , 3 00 . 
6 0 0 . 7 0 0 . and S O O T ), bo th  w  th o u t 
fo rc e d  a ir  H o w  and w ith  n o m in a l I 
L /m in  a ir  f lo w .  T h is  p ro g ra m  has 
been used w ith  p o ly e th y le n e  (1 2 ) .  
p o ly p ro p y le n e  (1 3 ). p o lys ty re n e  (1 4 ). 
p o ly c a rb o n a te  (1 3 ) ,  p o ly o x y m e th y -  
le n e  ( 1 6 ) .  p o ly c th e r s u l fo n e  ( 1 7 ) .  
p o ly e th e r im id c  ( IS ) ,  p o ly te lra l lu o ro -  
e th y le n e  ( I 1)) and D o u g la s  f i r  (2 0 ).

E x p e r im e n ts  at a s u c c e s s io n  o f  
f ix e d  te m p e ra tu re s  h a v e  re s e a rc h  
va lu e  it tha t they d e te rm in e  the m a te ­
r ia l responses at p a r t ic u la r  te m p e ra ­
tu res. T h e  r is in g  tem pe ra tu re  m e thod  
o ffe rs  the p o te n tia l fo r  m o re  c o s t-e f­
fe c t iv e  s c re e n in g  b y  a t te m p t in g  to  
in te g ra te  the e ffe c t o f  successive  te m ­

p era tu res . and p ro v id e s  the a b il i ty  to  
com pa re  tes t re s u lts  w ith  those o b ­
ta in e d  fo r  o v e r  3 0 0  m a te r ia ls  p re ­
v io u s ly  e v a lu a te d  u n d e r the  sam e 
r is in g -te m p e ra tu re  c o n d it io n s .

T h is  re p o rt pres- its  the to x ic i ty  test 
d a ta  o b ta in e d  fo i  tw o  s a m p le s  o f  
p o ly b u ty le n e  p ipe  and one sam ple  o f  
D o u g la s  f i r  w o o d , e va lua te d  under the 
ro u tin e  sc re e n in g  test c o n d it io n s  o f  
r is in g  tem pe ra tu re  at 4 0 °C /m in  fro m  
200  to  8 0 0 °C  w ith o u t fo rc e d  a ir  H o w . 
T hese test c o n d it io n s  have  been de ­
scribe d  as P rocedure  B o f  the NASA- 
USF to x ic i ty  sc re e n in g  test m e th o d , 
and are in c lu de d  in  the BART s p e c if i­
cation*- fo r  seat cu s h io n in g  m ateria ls  
( 2 1 ) .

M A T E R I A L S
T h e  m a te ria ls  e va lua te d  w ere tw o  

sam ples o f  p o ly b u ty le n e  p ipe  rece ived  
Iro m  S he ll O i l  C o m p a n y , H o u s to n , 
T exas . The  sam ples w ere id e n t if ie d  as 
fo llo w s :

m iR A I- l.hX  P o ly b u ty le n e  4 127 

(g re y )
i h i r a i  l . t  \  P o ly b u ty le n e  4 121 

(b la c k )

F o r  p u rp o s e s  o f  c o m p a r is o n ,  a 
sam p le  o f  D o u g la s  f i r  w o o d  w as o b ­
ta in e d  f ro m  U n d e r w r ite r s  L a b o ra ­
to r ie s . Santa C la ra . C a lifo rn ia .  T h is  
m a te ria l m e t the req u ire m e n ts  o f  L I. 
S tandard  127 fo r  te s tin g  o f  fire p la c e  
inserts .

D A T A  A N D  D IS C U S S IO N
T h e  t im e s  to  v a r io u s  a n im a l re ­

sponses a rc  p resented  in  T a b le  I . R e­
p ro d u c ib il i ty  was g e n e ra lly  g ood .

A ve ra g e  tim e s  to  d ea th  w ith  the 
p o ly b u ty le n e  p ip e  s a m p le s  ra n g e d  
fro m  2 1 .3  to  2 4 .4  m in u te s , com pared  
to  16.S to  18.6 m in u te s  fo r  D o u g la s  
f i r  w o o d . O n  the bas is  o f  t im e  to  
dea th , the p o ly b u ty le n e  p ipe  sam ples 
appeared to  be s ig n if ic a n t ly  less to x ic  
than D o u g la s  f i r  u n d e r these p a r t ic u la r  
test c o n d it io n s .

C O N C L U S IO N S
T h e  p o lv b u ty le n e  p ip e  x a m o 'c s  

e va lua te d  appeared to  e x h ib it  s ig n i f i ­
c a n tly  less to x ic ity  than D o u g la s  f i r  
u nde r these p a r t ic u la r  test c o n d it io n s .
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Dear Reader:

W e lc o m e  t o  th e  G row ing  W orld  o f  Plastics P ip in g !  T h is  p a m p h le t  is 
a n  i n t r o d u c t io n  t o  o n e  o f  th e  t r u l y  e x c i t in g ,  g r o w th  in d u s t r ie s  in  A m e r ic a .  
S in c e  1 9 6 0 ,  th e  use  o f  p la s t ic s  in  p ip in g  a p p l ic a t io n s  h a s  m u l t ip l ie d  4 6  
t im e s !  T h e r e  a re  m i l l io n s  o f  p la s t ic s  p lu m b in g  in s \ 'a i l? t io n s  in  s e rv ic e  a ll 
a c ro s s  th e  c o u n t r y .

I t  h as  b e e n  e s t im a te d  t h a t  9 5 %  o f  a l l  n e w  p ip in g  in s ta l la t io n s  m a d e  
in  r e s id e n t ia l  c o n s t r u c t io n  is p la s t ic s .  In  th e  e a r ly  s ta g e s  o f  its  d e v e lo p m e n t  
as a p lu m b in g  p r o d u c t ,  p la s t ic s  w e re  p r im a r i ly  u s e d  in  d r a in  w a s te -v e n t  
a p p l ic a t io n s .  O v e r  th e  y e a rs  p la s t ic s  p ip in g  has g r o w n  n o t  o n ly  b y  d o m in a ­
t in g  th e  D W V  m a r k e t ,  b u t  b y  a d d in g  n e w  m a te r ia ls  a n d  a p p l ic a t io n s  as w e l l .

P la s t ic s  a re  n o w  u se d  e x te n s iv e ly  in  w a te r  s e rv ic e  p ip in g  a n d  in  w a te r  
d i s t r ib u t io n  s y s te m s . A d d i t i o n a l l y ,  m a n y  o th e r  p lu m b in g  p r o d u c ts  a re  n o w  
m a n u fa c tu r e d  p a r t ia l l y  o r  c o m p le te ly  w i t h  p la s t ic s  m a te r ia ls

T h e  use  o f  p la s t ic s  in  p lu m b in g  has g r o w n  b e c a u s e  its  use  is  e c o n o m ic a l  
a n d  e f f i c ie n t .  I ts  c h a r a c te r is t ic s  a re  a ls o  s u p e r io r  t o  c o m p e t i t iv e  m a te r ia ls  
in  a v a r ie t y  o f  im p o r t a n t  w a y s .

F v e n  th o u g h  th e  fe e d s to c k s  o f  m o s t  p la s t ic s  a n . d e r iv a t iv e s  o l  o i l ,  
p la s t ic s  p ip in g  uses a re  h ig h ly  e n e rg y  e f f i c ie n t  b e c a u s e  i t  ta k e s  fa r  less 
e n e rg y  t o  m a n u fa c tu r e  c o m p a r a b le  le n g th s  a n d  s ize s  o f  p la s t ic s  p ip e  th a n  
m e ta i  p ip in g  p r o d u c ts .

W e  a re  p le a s e d  to  p r o v id e  th is  e a sy  re fe re n c e  g u id e  to  th e  G row ing  
W orld  o f  Plastics P ip ing  g iv in g  th e  re a d e r  th e  b a s ic s  o l  p la s t ic s  in  p lu m b in g  
a n d  i t s  m a n y ,  m a n y  a p p l ic a t io n s .

S in c e r e ly ,

T h e  P la s t ic  P ip e  a n d  F i t t in g s  A s s o c ia t io n

I N T R O D U C T I O N

Y ou  w il l  f in d  p las tic  p lu m b in g  m ateria ls  to  be an exce lle n t value because o f  in it ia l cost, ease o f in s ta lla tio n , 
lo w  m ain tenance  cost, long  life , and th e ir  s ig n ific a n t energy savings in  m a n u fa c tu re  and use. Plastics pipe 
and f it t in g s  com pare  fa v o ra b ly  w ith  all o th e r m ateria ls .

T h is  b ro chu re  p rov ides engineers, code o ffic ia ls  and consum ers w ith  basic in fo rm a tio n  a bo u t p lastics 
p ip in g . Used successful y in  the  U n ite d  States since 1943 , these "e n g in e e re d " p lu m b in g  m ateria ls , o fte n  
ca lled  p lastics p ip in g  systems, have m e t the challenge o f  p ro v id in g  im p ro ved  tech no lo g ica l advancements 
needed in  the  c o n s tru c tio n  in d u s try .

Plastics vary  g rea tly  in  th e ir  cha racte ris tics  and p roperties  fro m  one to  ano the r. These d iffe rences  are 
u tiliz e d  in  p lastics p ip in g  to  the  advantage o f  the consum er in tw o  w ays: f irs t, th ro ug h  p roper design 
each p las tic  raw  m a te ria l is p ro p e r ly  app lied  and c o n tro lle d  (see A S T M  S tandards); and, second, a 
c o m p e titiv e  m a rke t exis ts  w ith in  y astics p ip in g  systems since the  su itab le  cha rac te ris tics  and p roperties  
o f d iffe re n t p lastics o fte n  ove rlap  in p ip in g  app lica tions .

P lastic p lu m b in g  m ateria ls  c o m m o n ly  in  use are;

A BS A C R Y L O N IT R IL E -B U T A D IE N E -S T Y R E N E , hard , s trong , sm o o th  in te r io r  surface, 
c h e m ic a lly  res istant, n o t a ffe c te d  by c o n ta c t w ith  w ater o r so il.

PE P O L Y E T H Y L E N E , exce lle n t resistance to  chem icals , co rros ive  en v iro n m e n ts  and ru p tu re
fro m  m echanica l shock.

PB I’O L Y B U  L Y L E N E , h igher tem pera tu re  s treng th  com b in ed  w ith  lo ng -te rm  streng th  and
chem ica l resistance.

I’ VC POI Y V IN Y I.  C H L O R ID E , hard , s trong , sm o o th  im e iio i surface, ch e m ica lly  resistant, 
no t a ffe c te d  b y  con tac t w ith  w a te r or s o il.

CPVC C H I O R  IN A T E D  P O L Y V IN Y L  CM LO R  ID I , h igher heat and chem ica l resistance than I ’ VC.

i ’ P I ’O L Y P H O P Y L I NE, exce llen t i ig id i ty ,  h igh  s treng th  and chem ica l resistance.

S it  9 1 Y H E N I l i t  JUni I t,  h igh in  tensile  s tie n g th  and stiffness, also, ins is ten t to  b o th
c o im s ive  Soils and san ita ry  wastes.

Plastics p ip in g  t in  n o t co n d u c t e le c tr ic ity  and are n o t susceptib le  to  galvan ic nr e le c tro ly t ic  c o n o s io n .

I he b illo w in g  c lia i l  shows the general c a le g o iirs  o l p ip in g  a p p lic a tio n *  o l p la s tic  m ateria ls  covered 
by  a pp licab le  n a tio na l consensus stand.n ils

P ip ing Plastic M a teria l
A p p lic a t io n ABS PE PB PVC CPVC pp s n
I t ih ir l.it waste X X X

O uts ide  sewers and dram s X X X
D ra in , waste K< ven t (D W V ) X X
Water p ip in g X X X X X
Gas p ip in g X X X X
S eptic  lie ld s  sub  soil X X X
C hem ica l waste p ip in g X X X X
In d u s tr ia l process p ip in g X X X X X X
O ther p ip in g  a p p lica tion s X X X X X X X



T H E  M A J O R  B E N E F IT S  O F  U S IN G  
P L A S T IC S  P IP IN G  M A T E R I A L S

C O D E  A C C E P T A N C E

•  Plastics p ip ing 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 p ip ing to 

replace 'he plastics p ip ing which was manufactured. That 

equals a savings of about 56 m illion  barrels of o il because 

of plastics pipe. A dd itiona lly , in hot water distribution 

systems, plastics p ip ing serves as an insulator itself to 

teduce heat loss. W hile plastics p ip ing is made from petro­

leum based products, it is truly do ing its share to reduce 

energy consumption.

•  The initia l cost of p ip ing materials is im poitant touseis. 

Here, again, plastics p ip ing 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, jo in ing and in ­

stalling plastic pipe is far "m ole : than the same processes 

In i 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 o n , man wheteas two 

nu ri hi a machine ate leqo iied in  move huaviei nietal 

p illin g .

•  I lie long Ide ol .i m aien , il is important to the consutni'i 

ol the m ate ii.il. M illions ol plastics pip ing installations 

have been in service lot nvei a que ile i ol a cen liiiy  and 

aie still h inc lion ing the wav they ilid  the day they w e ir 

installed.

•  Clastic:, p ip ing is cnirosmn icsistant and free flow ing . 

Clashes p ip ing systems an' lesistanl to nn im al household 

chemicals and many otlici substances which might enlei a 

saint.i i y di.linage system. DWV p ip ing does not "gum op" 

as does some o lhci malei i.ils. I lie smooth wall ol the 

plastics makes ti.inspirit o l wastes am i walet mote effective 

Clasocs watci p ip ing also insists the k ind ol mtenni hm ld 

up that sonietinies plagues metal p ip ing systems.

•  Clashes p ip ing is usually iii.nked In aid in ulentdication. 

M .mutaciuie is making pipe am1 Id lings .iccoirling to 

AS I M i.I.ind.iids and having the lila le iia l tested to those 

slaodatds usually mails the pipe and lutings to show the 

use and the applicable standaul. Ib is piocedute makes it 

simple lo i users to propeily identify the many kinds ol 

plastics pipe and lutings which ate available Ini d itle ient 

applications.

I hat's a p ir’tty impiessive list of benefits lot any matciial.

II you have not used plastics p ip ing hclo ic , d may lie time 

yon d id . II you have not been sieved by plastics p ip ing , 

you ate missing the many henelits which ate available 

thiougti Ms use. ()m  m iliis tiy  is p ioud ol the mateiials 

which it otteis lo i so many vaiy .ng nipmg applications. 

We stand ready to serve otn custome to hung them the 

Ixrnehts ol The Grow ing World of Plasm ; Piping.

Plumbing codes are the basis for acceptance ot mateuals for 

specific p lum bing installations and for the methods of 

installation. Model p lum bing codes, sponsored by associa­

tions of bu ild ing in d  p lum bing code officials ot other 

industry groups, are the basis for most of the over 14,000 

local codes in this country.

The fo llow ing organizations (and their model plumbing 

codes) accept the use of plastics for p ip ing applications:

Building Officinls and Code Administrator* International. 

Basic Plumbing Code

International Association ol Plumbing and Mechanical 

Officials, Uniform  P lumbing Code

International Conference o l Build ing Officials,

P lumbing Code

National Association of Plumb Heating, Cooling 

Contractors/American Sue :y oi Plumbing 

Engineers, National Standard Plumbing Code

Southern Build ing Code Congress International,
Standard Plumbing Cotie

Plastics p ip ing is also mi appioved material lot use in U.S. 

Government bu ild ing projects accoulmg to dueciives ol the 

U.S. Depot tmeiil ol I lousing and U ili.in  Development.

Beg,adless ol the motenal you choose to use, check yom 

lor al p lum bing code he appioved mateiials and accepted 

installation piactices

11m* t i la I (mi. 11 i i  11 la i him I tin I ’Hi was . i vn;M ll il IMI tin mii{li i l ia  rl Ini r-. ul 
il ia I'l.e.ne I'u>i ani l  I i i i nn is  A v .Dc in i i im  loi gani'ial n it• n iit. ilmmat
I mi I (uses i vuly l l i e  I'I’ I A ,  mu any iit its i i i i ’i n t s ,  m a l  a any
\vn I.mlM'% nl ti'pcrM'iH.limit*, nl .my kind vvh.il .nrvn  i i*<).»i iInH| 
I hr  |ii mi It H I*, oi !ll<« Ml.itri f.ilh «li“.<:i i h n l  m i r l n  i*m: (*• I hi*i rill-

AtliiMmn.il m in  MMtion m i  | »!.»•• In •. |n | in i i |  hi | >11i i11|siri<| . p p l n  . i l iu n  . 
in.iy In* old.iiiiimI Ii m u  tin- IWd’iiit: Ihpu iiiui I iIIiimi*. Assort.itum.
! ) ! ) !)  I J m  tli M.mi Si , * i l r n  I II y  l l ,  III ii i n ! 1. I i t )  I I /

AiMHmn.il mho ni.ilm n mi pl.r.lti pipmi| ir.r Ini w.ilf'f .H i l l  '.I'wi'i 
i i i . i i i •*; in.iy l>«* « Itl.m il'll ImlH the Urn lh ‘11 IM.istii:*. Pipi* Association, 
;»li!»‘ i V ill.i C irrk  Ul .. Suite MM, I Lilias, Im.i*. /b ’.'.'M

tir'H ri.il m ini I I I .11k111 m i  | i l . iMi«‘*« pipillt| Ini n lh ri ptliptiM1*. I I I . IV I »«* 
uhtiimiMl Ii hii ihi* Plashes Pipe Institute, ;!!»*» I ••»iiM|inti Av»*., 
Ni'vv N ut k, Ni'w Viif k 10 0 1 /

Plastic Pipe and Fittings Association
999 North Main St. • (»h»n Htyn, IL li()1H7 • Pimm* inV/Bt>lM>!M0
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A S T M  ^ .  
S T A N D A R D

■> -

D R A I N ,  W A S T E  &  V E N T  ',’D W V ) -  
B u i ld in g  d r a in  a n d  w a s te ,  b u i ld in g  
s to r m  a n d  r a in w a te r  r  ,p m g

A B S r ig id D 2 6 6 1  &  F 6 2 8  
D 2 2 3 5  
F 4 0 2

P V C r ig id

‘ i
D 2 6 6 5

D 2 5 6 4
F 4 0 2
D 2 8 5 5

P V C r ig id D 2 9 4 9

D 2 5 6 4
F 4 0 2
D 2 8 5 5

H O T  &  C O L D  W A T E R  
D I S T R I B U T I O N  S Y S T E M S

C P V C r ig id D 2 8 4 6  
F 4 9 3  5 

F 4 0 2

PB f le x ib le D 3 3 0 9

O U T S ID E  S E W E R S  A N D  D R A I N S  - 
B u i ld in g  s e w e r , 
b u i ld in g  s to r m  s e w e r

A B S r ig id D 2 7 5 1  &  F 6 2 8  
D 2 2 3 5  
F 4 0 2  
D 3 2 1 2  
D 2 3 2 1  
F 4 7 7

P V C r ig id D 3 0 3 3
D 2 5 6 4
D 2 8 5 5
F 4 0 2
D 2 3 2 1
F 4 7 7
D 3 2 1 2

. . .

P ip e  &  F i t t in g s
A B S  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .

P ip e  &  F i t t in g s
P V C  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C . 
M a k in g  S .C . jo in t s

P ip e  &  F i t t in g s  
( 3 .2 5  o .d . )
P V C  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C . 
M a k in g  S .C . jo in t s

P ip e , T u b in g  &  F i t t in g s  
C P V C  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .

P ip e , T u b in g  &  F i t t in g s

P ip e  &  F i t t in g s
A B S  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .
E ls s to m e r ic  jo in t s
U n d e r g r o u n d  in s t a l la t io n  p ro c e d u re s  
E la s to m e r ic  sea ls

P ip e  &  F i t t in g s ,  T y p e  PSP 
P V C  s o lv e n t  c e m e n t  
M a k in g  S .C . io in t s  
S a fe  h a n d l in g  o f  S .C .
U n d e r g r o u n d  in s t a l la t io n  p ro c e d u re s  
E la s to m e r ic  sea ls  
E la s to m e r ic  jo in t s

W A T E R  P IP IT . G  —
W a te r  s u p p  y ,  w a t e r  d i s t r ib u t io n ,  
y a r d  s p r in k le r ,  s w im m in g  p o o l  
p ip in g ,  c h i l le d  w a t e r  p ip in g ,  lo w -  
t e m p  h e a t in g ,  i r r ig a t io n  s y s te m s , 
i n d u s t r ia l  p ro c e s s  p ip in g ,  ic e  r in k s ,  
ic c  m e l t in g ,  w a t e r  w e l l  c a s in g .

n
A B S r ig id

A B S r ig id

A B S r ig id

PE f le x ib le

P E f le x ib le

P E f le x ib le

PE f le x ib le

P E f le x ib le

PB f le x ib le

P B f le x ib le

P B f le x ib le

P V C r ig id

* v1 ••
*•• \ v .. . •. ••

A S T M
S T A N D A R D

D 1 5 2 7
D 2 4 6 8
D 2 4 6 9
D 2 4 6 5
D 2 2 3 5
F 4 0 2

D 2 2 8 2
D 2 2 3 5
F 4 0 2
D 2 4 6 8
D 2 4 6 9

F 4 8 0

D 2 2 3 9
D 2 6 0 9

D 2 1 0 4
D 2 6 0 9

D 3 0 3 5

D 2 7 3 7
D 3 2 6 1

D 2 4 4 7
D 3 2 6 1

D 2 6 6 2
D 2 6 0 9

D 2 6 6 6

D 3 0 0 0

D 1 7 8 5
D 2 5 6 4
D 2 8 5 5
F 4 0 2
D 2 4 6 6
D 2 4 6 7
D 2 4 6 4

P ip e , S c h e d u le s  4 0  &  8 0
F it t in g s ,  S c h e d u le  4 0 ,  s o c k e t - ty p e  
F i t t in g s ,  S c h e d u le  8 0 ,  s o c k e t - ty p e  
F i t t in g s ,  S c h e d u le  8 0 ,  th r e a d e d  
A B S  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .

P ip e , S D R - P R ,  o .d .  c o n t r o l le d  
A t^ S  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .
F i t t in g s ,  s c h e d u le  4 0 ,  s o c k e t - ty p e  
F i t t in g s ,  s c h e d u le  8 0 ,  s o c k e t - ty p e

W a te r  W e ll  C a s in g s  &  C o u p l in g s ,  S D R

P ip e , S D R - P R ,  i .d .  c o n t r o l le d  
F i t t in g s ,  in s e r t  t y p e

P ip e , S c h e d u le  4 0  
F i t t in g s ,  in s e r t  t y p e

P ip e , S D R - P R ,  o .d .  c o n t r o l le d

T u b in g ,  S D R -P R
F it t in g s ,  b u t t - t y p e ,  h e a t  fu s io n

P ip e , S c h e d u le s  4 0  &  8 0
F it t in g s ,  b u t t  t y p e ,  h e a t  fu s io n

P ip e , S D R - P R ,  i .d .  c o n t r o l le d  
F i t t in g s ,  in s e r t  t y p e

T u b in g ,  o .d .  c o n t r o l le d

P ip e , S D R - P R ,  o .d .  c o n t r o l le d

P ip e , S c h e d u le s  4 0 ,  8 0  &  1 2 0  
P V C  s o lv e n t  c e m e n t  
M a k in g  S .C . jo in t s  
S a fe  h a n d l in g  o f  S .C .
F i t t in g s ,  S c h e d u le  4 0 ,  s o c k e t - ty p e  
F i t t in g s ,  S c h e d u le  8 0 ,  s o c k e t - ty p e  
F i t t in g s ,  S c h e d u le  8 0 ,  th r e a d e d



F 4 0 2
D 2 3 2 1
F 4 7 7
D 3 2 1 2

----------------H w s n - f v e n r p o m n n t  -
M a k in g  S .C . jo in t s  
S a fe  h a n d l in g  o f  S .C .
U n d e r g r o u n d  in s t a l la t io n  p ro c e d u re s  
E la s to m e r ic  sea ls  
E la s to m e r ic  j o in t s

P V C r ig id D 2 7 2 9
D 2 5 6 4
D 2 8 5 5
F 4 0 2
D 2 3 2 1

P ip e  &  F i t t in g s
P V C  s o lv e n t  c e m e n t  
M a k in g  S .C . jo in t s  
S a fe  h a n d l in g  o f  S .C .
U n d e r g r o u n d  in s t a l la t io n  p ro c e d u re s

S R r ig id D 2 8 5 2
D 3 1 2 2
F 4 0 2
D 2 3 2 1
F 4 7 7
D 3 2 1 2

P ip e  &  F i t t in g s
S R  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .
U n d e r g r o u n d  in s t a l la t io n  p ro c e d u re s  
E la s to m e r ic  sea ls  
E la s to m e r ic  jo in t s

S E P T IC  D IS P O S A L  F IE L D S  &  
S U B  S O I L  D R A I N A G E  -  

P e r fo r a te d  P ip in g

PE

P V C

f le x ib le

r ig id

F 4 0 5
F 4 8 1

D 2 7 2 9
F 4 8 1

C o r ru g a te d  T u b in g  &  F i t t in g s ,  P e r fo r a te d  
I n s t a l la t io n

P ip e  &  F i t t in g s ,  P e r fo r a te d  
I n s t a l la t io n

S R r ig id D 3 2 9 8
F 4 8 1

P ip e , P e r fo r a te d  
I n s t a l la t io n

T U B U L A R  W A S T E  -
T u b e  &  f i t t i n g s  f o r  a c c e s s ib le  w a s te  
c o n n e c t io n s

A B S r ig id F 4 0 9
D 2 2 3 5
F 4 0 2

T u b e  &  F i t t in g s
A B S  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .

P V C r ig id F 4 0 9
0 2 5 6 4
D 2 8 5 5
F 4 0 2

T u b e  &  F i t t in g s
P V C  s o lv e n t  c e m e n t  
M a k in g  S .C . jo in t s  
S a fe  h a n d l in g  o f  S .C .

PP r ig id F 4 0 9
D 2 6 5 7

T u b e  &  F i t t in g s  
H e a t  jo in in g

N O T E :  P la s tic - ,  p ip e  a ls o  h a s  m a n y  a p p l ic a t io n s  f o r  gas p ip in g ,  c h e m ic a l / in d u s t r ia l  w a s te  p ip in g  a n d  c h e m ic a l / in d u s t r ia l  p ro c e s s  p ip in g .

t h e r m o p la s t ic  p re s s u re  p ip e  u n d e r -  
g r o u n d  see A S T M  D  2 7 7 4 .  F o r  
in f o r m a t io n  o n  jo in t s  f o r  p la s t ic  
p re s s u re  p ip e  u s in g  e la s to m e r ic  sea ls  
see A S T M  D  3 1 3 9 .  F o r  p ro c e d u re s  
o n  f la r in g  P E  a n d  P B  T u b in g  see 
A S T M  D  3 1 4 0 .

P V C

P V C

P V C

P V C

C P V C

C P V C

C P V C

r ig id

r ig id

r ig id

rigid

r ig id

r ig id

r ig id

D 2 2 4 1
D 2 5 6 4
D 2 8 5 5
F 4 0 2
D 2 4 6 6
D 2 4 6 7
0 3 0 3 6

D 2 6 7 2

D 2 5 6 4
F 4 0 2
D 2 8 5 5

D 2 7 4 0

F 4 8 0

F 4 4 1
F 4 9 3
F 4 0 2
F 4 3 8
F 4 3 9
F 4 3 7

F 4 4 2
F 4 9 3
F 4 0 2
F 4 3 8
F 4 3 9

F 4 4 3
. ’ 9 3
F 4 0 2

P ip e , S D R - P R ,  o .d .  c o n t r o l le d  
P V C  s o lv e n t  c e m e n t  
M a k in g  S .C . jo in t s  
S a fe  h a n d l in g  o f  S .C .
F i t t in g s ,  S c h e d u le  4 0 ,  s o c k e t - ty p e  
F i t t in g s ,  S c h e d u le  8 0 ,  s o c k e t - ty p e  
L in e  C o u p l in g s ,  S c h e d u le s  4 0  &  8 0 ,  

s o c k e t - ty p e

P ip e ,  S c h e d u le  4 0 ,  B e l le n d ,  &  P ip e , 
S D R - P R ,  o .d .  c o n t r o l le d  
P V C  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  s o lv e n t  c e m e n t  
M a k in g  S .C . jo in t s

T u b in g ,  S D R - P R ,  o .d .  c o n t r o l le d

W a te r  W e ll  C a s in g s  a n d  C o u p l in g s ,  S D R

P ip e , S c h e d u le s  4 0  &  8 0  
C P V C  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .
F i t t in g s ,  S c h e d u le  4 0 ,  s o c k e t - ty p e  
F i t t in g s ,  S c h e d u le  8 0 ,  s o c k e t - ty p e  
F i t t in g s ,  S c h e d u le  8 0 ,  th r e a d e d

P ip e , S D R - P R ,  o .d .  c o n t r o l le d  
C P V C  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  S .C .
F i t t in g s ,  S c h e d u le  4 Q , s o c k e t - ty p e  
F i t t in g s ,  S c h e d u la  8 0 ,  s o c k e t - ty p e

P ip e ,  S c h e d u le  4 0 ,  B e l le n d  
C P V C  s o lv e n t  c e m e n t  
S a fe  h a n d l in g  o f  3 .C .

P P F f l Plastic Pipe and Fittings Association
999 North Mam St. • Glon Ellyn, l l  60137 • Phono: 312/868 5540



T H E  M A J O R  B E N E F IT S  O F  U S IN G  
P L A S T IC S  P IP IN G  M A T E R I A L S

•  Plastics p ip in g  is energy e ff ic ie n t.  In a recent s tudy  i t  was 
estim a ted  th a t d u r in g  1977, 324 t r i l l io n  B .T .U .'s  m ore 
energy w o u ld  have been req u ire d  to  make m eta l p ip in g  to  
replace the  p lastics p ip in g  w h ich  was m a n u fa c tu re d . T ha t 
equals a savings o f  a b o u t 56 m ill io n  barrels o f  o il because 
o f p lastics p ipe . A d d it io n a lly ,  in  h o t w a te r d is tr ib u tio n  
systems, p lastics p ip in g  serves as an in su la to r itse lf to  
reduce heat loss. W h ile  p lastics p ip in g  is made fro m  p e tro ­
leum  based p ro d uc ts , i t  is t ru ly  do in g  its  share to  reduce 
energy co n s u m p tio n .

•  The in it ia l cost o f p ip in g  m ateria ls  is im p o rta n t to  users. 
Here, again, p lastics p ip in g  receives h igh m arks. Its in it ia l 
cost is s ig n ific a n tly  less than the cos t o f  o th e r m a te ria l.

•  In s ta lla tio n  costs o f p lastics versus o th e r m ateria ls  rep re ­
sent fu r th e r  savings to  the  user. C u ttin g , jo in in g  and in ­
s ta llin g  p las tic  p ipe  is far s im p le r than the same processes 
fo r  o th e r m a teria ls . A t to d a y 's  labo r rates, increased p ro  
d u c t iv ity  is v ita l,

•  The ease o f  h an d lin g  p lastics p ipe  is a trem endous b e n e fit. 
N o t o n ly  does its  lig h t w e igh t present real bene fits  to  the 
ins ta lle r w hen w o rk in g  in  t ig t it  places, b u t a no rm a l leng th  
o f D W V p ipe  can In: ca rried  b y  one man whereas tw o  
m en or a m achine  are req u ire d  to  m ove heavier m etal 
p ip in g .

•  l ire  long  life  o l a m a te ria l is im p o rta n t to  the consum er 
o f the m a te ria l. M illio n s  o l p lastics p ip in g  ins ta lla tions  
have been in  service fo r  over a qua rte t o f a c e n tu ry  and 
are s till fu n c tio n in g  the war they  d id  the day they  w e ie  
ins ta lled .

•  Plastics p ip in g  is co rro s io n  re s is t--it and free f lo w in g , 
P lastics p ip in g  system s are resist.ie< to  no rm a l househo ld  
chem ica ls  and m any o th e r substances w h ich  m ig h t en te i a 
san ita ry  dra inage system . D W V  p ip in g  does n o t "g u m  u p ”  
as does some o th e r  m a teria ls . The sm o o th  w a ll o l the 
p lastics m akes tra n sp o rt o f wastes and w ater m ore  e ffe c tive . 
P lastics w a te r p ip in g  also insists the  k in d  o l in te r io r  b u ild  
op tha t som etim es plagues m e ta l p ip in g  systems.

•  P lastics p ip in g  is usua lly  m arked  to  aid n > id e n tif ic a t io n . 
M an u fa c tu re rs  m a k in g  p ipe  and fitt in g s  acco rd ing  to  
A S T M  standards and having the m a teria l tested to  those 
s tandards usu a lly  m ark  the p ipe  and lin in g s  In  show  the 
use and the a pp licab le  s tandard . I bis p m ccd u rc  makes it 
s im p le  lo r  users t o  p ro p c i, 'y  id e n t ify  the m any k inds  o f 
p las tics  p ipe  and f it t in g s  w lu t h are ava ilab le  lo i d iffe re n t 
a p p lica tio n s .

T h a t's  a p re t ty  im pressive lis t o f bene fits  lo i any in a tc n .il 
If y o u  have n o t used p lastics p ip in g  befo re , i l  m ay be tim e  
y o u  d id . If  y^ u have n o t been served by p lastics p ip in g , 
yo u  are m issin j the  m any b ene fits  w h ic h  are availab le 
th ro u g h  its  us* . ( ‘ur in d u s try  is p io u d  o f the m ateria ls  
w h ic h  it  o lfe is  fo r so m any va ry in g  p ip in g  app lica tions . 
We s tand ready to  serve our custom ers to  b rin g  them  the 
bene fits  o l The G ro w in g  W o rld  o f Plastics P ip ing.

P lu m b ing  codes are the basis fo r  acceptance o f m ateria ls  fo i 
spec ific  p lu m b in g  in s ta lla tio n s  and fo r  the  m ethods o f 
in s ta lla tio n . M odel p lu m b in g  codes, sponsored by associa­
t io n s  o f  b u ild in g  and p lu m b in g  code o ff ic ia ls  o i o th e r 
in d u s try  groups, are the basis fo r  m ost o f  the over 14,000 
local codes in th is  c o u n try .

The fo llo w in g  o rgan iza tions (and th e ir  m odel p lu m b in g  
codes) accept the  use o f  p lastics fo r p ip in g  a pp lica tion s :

B u ild in g  O ffic ia ls  and Code A d m in is tra to rs  In te rn a tio n a l. 
Basic P lu m b ing  Code

In te rn a tio n a l A ssoc ia tion  o f P lum b ing  and M echanical 
O ffic ia ls , U n ifo rm  P lum b ing  Code

In te rn a tio n a l C onference o t B u ild in g  O ffic ia ls ,
P lu m b ing  Code

N a tion a l A ssoc ia tion  o f P lum b ing , H eating , C oo lin g  
C o n tra c to rs /A m e rica n  S oc ie ty  o f P lum b ing  
Engineers, N a tion a l S tandard  P lu m b ing  Code

S ou the rn  B u ild in g  Code Congress In te rn a tio n a l,
S tanda rd  P lum b ing  Code

Plastics p ip in g  is also an approved m a te ria l !m  use in  U.S. 
G overnm ent b u ild in g  rr» ,f ' ..is acco rd ing  to  d irectives  o f the 
U.S. D e p a rtm e n t o f H ousing and U rban  D eve lopm ent.

Regardless o l the m a te ria l you  chouse to  use, check yum  
local p lu m b in g  code fo r  app ioved  m ateria ls  and accepted 
h im ,i l la t io n  practices.

C O D E  A C C E P T A N C E

Hie in .iii ii.il couiumed Inarm was assembled ilu>>in|li Hie n itons ol 
llie Plastic Pipe and I d liiijis  Association lo i general iidornMtional 
pm potm  i aily the I'I’I A. nor anv ol ■ I % membns, make any 
warranties oi irpreseni.ninns ol any kind wliatsneuei i i *i ).i i dinri 
lire products nr the materials desci thud nr in let tinted lieiein.

Addiitim .il m inim,Hum mi plashes pipin ii in plumbing apphc.iltnns 
may he ohlameil horn the Plastic Pipe and I minus Association, 
999 N in th  Main !it., Glen I llyn, Illinois 60137

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

General inhum ation on p'.islics piping lot n lller pm puses may he 
■ ilil.lined 11<n11 the Plashes Pipe Institute, 366 I exmglmi Ave., 
New York, New Yoik 10017.

P P M
Plastic Pipe and Fittings Association

99!) North Mam St. ■ Glen Lllyn, ll. 60137 •  Phone: 2I2'«!i8 GD40
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,  B A C K G R O U N D  I N F O R M A T I O N P U R P O S E

T E S T IN G  o f A B S  a n d  P V C -D W V  p ip in g  system s to  d e ­
te rm in e  th e ir  p e r fo rm a n c e  c h a ra c te ris tic s  in  f ire  s itu a tio ns  
has b e e n  g o in g  o n  fo r  a  n u m b e r  o f yea rs. S in c e  1 96 5 , 
v a r io u s  tests, p r im a r i ly  o n  sm a ll m o c k -u p s  o f a c tu a l in s ta lla ­
tion s  h a v e  b e e n  c o n d u c te d  b y  v a r io u s  agencies.

W h ile  the  resu lts  o f s u ch  tests w e re  fo r  the  m ost p=y1 r e ­
a ssu rin g  to  those  a c tu a lly  c o n d u c t in g  the  tests, the y  w e re  
c o n s id e re d  b y  o th e rs  to  b e  in c o n c lu s iv e  s in ce  th e y  d id  n o t 
c o n fo rm  to  a n y  n a tio n a lly  re c o g n iz e d  test m e th o d . It » . js  
th e re fo re  d if f ic u lt  fo r  p e rso n s  n o t a c tu a 'ly  p resen t d u r in g  
th e  tests to  re la te  the  resu lts  to  his o w n  in s ta lla tio n  c o n ­
d itio n s .

i  , . i a c c e p ta b le  test m e th o d  fo r  p ip in g  system s has bee n  
a  m a jo r  q u e s tio n  in  the  b u ild in g  a n d  f ire  p re v e n tio n  c o m ­
m u n ity  d u n n g  th e  last s e ve ra l yea rs  s in ce  th e re  a re  n o  tests 
s p e c if ic a lly  d e s ig n e d  to  ra te  the  p e r fo rm a n c e  o f such  sys ­
tem s in  f ire  ra te d  c o n s tru c tio n .

As a resu lt, a  g ro u p  w as  fo rm e d  w ith in  the  P lastics P ip e  
In s titu te  to  seek o u t a m eans o l tes ting  A B S  a n d  P V C  D W V  
p ip in g  system s a c c o rd in g  to  a  test m e th o d  w h ic h  c o u ld , 
a n d  w o u ld , b e  a c c e p te d  b y  re g u la to ry  o ffic ia ls .

A fte r  le n g th y  d e lib e ra t io n  a n d  co n s u lta tio n  w ith  re c o g ­
n ize d  e x p e rts  in  th e  f ie ld  o f l ire  te c h n o lo g y , it w as a g re e d  
tha t A S T M  Test M e th o d  E - l 19 w o u ld  best s e rve  as the  
basis  fo r  a n  e x h a u s tiv e  re se a rch  p ro je c t to  b e  e a rn e d  c . *  
b y  a n  im p a rtia l a n d  w e ll-c re d e n tia le d  la b o ra to ry

A S T M  E - l 19 is n o t a  test m e th o d  s p e c if ic a lly  fo r  p ip in g  
system s. R a th e r, it is a m e th o d  fo r  d e te rm in in g  the  ;,.*e re  
s is tence  ra tin g  (e xp re sse d  in  m in u te s  o r  h ou rs ) o f w a ll a n d  
f lo o r  assem blies. H o w e v e r , it w as d e c id e d  (hat use fu l a n d  
v a lid  resu lts  c o u ld  b o  o b ta in e d  b y  tes ting  lis ted  fire -ra te d  
w a ll a n d  f lo o r-c e ilin g  assem blies  p lu m b e d  w ith  P lastics 
D W V  p ip in g  system s.

A lte r  d u e  c o n s id e ra tio n  o f s e v e ra l fac ilitie s , the  B u ild in g  
R esea rch  L a b o ra to ry  o l O h io  S ta te  U n iv e rs ity  (O S U ) was 
se lec ted . T h e  O S U  L a b o ra to ry  has o n e  o f the best E - l 19 
tost fa c ilitie s  in  th e  U .S . ■

D U E  fo  the  e v e r  in c re a s in g  useage o f  p las tics  D W V  p ip in g  
system s in  h re  ra te d  s tru c tu re s , u n b ia se d  test d a ta  w as 
n e e d e d  to  es ta b lish  th e  s u ita b ility  a n d  a c c e p ta n c e  o f these 
system s.

I t  w as  w ith  th is  b a s ic  p h ilo s o p h y  in  m m d  th a t th e  O h io  
S ta te  U n iv e rs ity  (O S U ) test p ro g ra m  w a i u n d e rta k e n . O b ­
v io u s ly , it w as th e  Ins titu te 's  h o p e  th a t th e  tests w o u ld  es ta b ­
lish , to  the  sa tis fa c tio n  o f a ll, the  s u ita b ility  o f p las tics  D W V  
system s. G re a t p a in s  w e re  taken  to  m a k e  s u re  th a t th e  tests 
w e re  c o n d u c te d  in  s tr ic t a c c o rd a n c e  w ith  th e  A S T M  E -119  
test m e th o d . T o  d o  o th e rw ise  w o u ld  h a v e  b e e n  m e a n in g ­
less.

T ile  p r im a ry  o b je c t iv e  o l th g e  p ro g ra m  w as to  le a rn  
w h a t h a p p e n s  to  a f ire -ra te d  w a ll a n d 'o r  f lo o r -c e il in g  as­
s e m b ly  w h e n  th e  a sse m b ly  has b e e n  p lu m b e d  w ith  p la s ­
hes D W V  p ip in g , Is  a  o n e -h o u r w a ll s till a  o n e -h o u r  w a ll 
w h e n  it in c lu d e s  a  b a c k -to -b a ck  la v a to ry  d ra in  a sse m b ly  
m a d e  o l A B S  o r  P V C  D W V ?  C a n  a  tw o -h o u r  w a ll e n d u re  
a  f ire  fo r  tw o  h o u rs  w h e n  it c o n ta in s  a  p la s tic s  D W V  S ys tem  
p ro t ru d in g  o n  b o th  s ides o f the w a ll?

If  is a k n o w n  fa c t tha t A B S  a n d  P V C  th e rm o p la s tic s  a re  
c o m b u s tib le  m a te ria ls . T ha t, o i itse lf, is n o l th e  c e n tra l issue 
s in c e  o th e r  c o m b u s tib le s  a re  a lso  u se d  in  fire -ra te d  c o n ­
s tru c tio n .

R a th e r, th e  c e n tra l issue is ’ -h o m e r  A B S  o r  P V C  D W V , 
w h e n  p ro p e r ly  in s ta lle d , w ill tra n sm it f ire  th ro u g h  w a lls  o r  
flo o rs , th e re b y  re d u c in g  o r  o th e rw is e  a ffe c t in g  th e  l i r e  e n ­
d u ra n c e  o f such  w a lls  o r  floors. T li is ,  the n , b e c a m e  th e  p r i ­
m a ry  o b je c t iv e  o f the  O S U  fire  test p ro g ra m .

A  s e c o n d a ry  o b je c t iv e  was to  le a rn  w h a t co n s titu te s  
p ro p e r  in s ta lla tio n  te ch n iq u es  fo r  c o m b u s tib le  p ip in g  in  
f ire - ra te d  c o n s tru c t io n . O v e r  the  ye a rs , v a rio u s  m e th o d s  
h a v e  b e e n  p ro p o s e d  in c lu d in g  th e  use  o l m e ta l s leeves  o r  
th im b le s  th ro u g h  the  w a lls  as w e ll as the  e x c lu s i 'e  use  o f 
m e ta l P tra p s  as o p p o s e d  to  p la s tic  tra p s . T h e  O S U  tests 
h a v e  la id  to  rest c e r ta in  lo n g -s ta n d in g  m y th s . ■

l



T E s f l H n H O D S

Test R e q u ire m e n ts :
A S T M  E - l 19; th e  S ta n d a rd  fo r  F ire  Tests o l B u ild in g  C o n ­

s tru c t io n  a n d  M a te r ia ls  (a lso  k n o w n  as U L  2 6 3  a n d  N F P A  
2 5 1 )  is a  s ta n d a rd  to  e v a lu a te  th e  p e rfo rm a n c e  o f w a lls , flo o rs , 
c o lu m n s  a n d  o th e r  b u i ld in g  m e m b e rs  u n d e r  s ta n d a rd  l ire  e x ­
p o s u re  c o n d it io n s .

T h e  a im  is to  s e c u re  c o n s tru c tio n s  tha t a re  safe  a n d  n o t a 
m e n a c e  to  n e ig h b o r in g  s tru c tu re s , o r  to  the  p u b lic . T o  d o  tins, 
f ire  re s is tive  p ro p e r t ie s  o f  b u ild in g  assem blies a re  m e a su re d  
a n d  s p e c if ie d  a c c o rd in g  to  a  c o m m o n  s ta n da rd  e x p re s s e d  in  
h o u rs  o r  m in u te s  o f h re  res is tance . T h e  s ta n da rd  p ro v id e s  th e  
m eans  to  m e a su re  th e  f ire  res is ta nce  fo r  these typ e s  o f  b u i ld ­
in g  c o n s tru c t io n  d u r in g  a  s ta n d a rd  f ire  exp sou re .

F ile  tests >i n o n - lo a d  b e a r in g  w a lls , w h e n  c o n d u c te d  in  
a c c o rd a n c e  w ith  th is  s ta n d a rd , a re  co n s id e re d  su cce ss fu l if 
th e  fo llo w in g  c o n d it io n s  a re  m et:

(a) T h e  w a ll o r  p a r t it io n  sha ll h a v e  w itlis to o d  th e  f ire  e n ­
d u ra n c e  test w ith o u t p assage  o f fla m e  o r  gases h o i e n o u g h  to  
ig n ite  c o tto n  w aste , fo r  a  p e r io d  e q u a l to  that lo r  v, In c h  c la ss i­
f ic a tio n  is d e s ire d .

(b ) T h e  w a ll o r  p a r t it io n  sha ll h a v e  w ith s to od  th e  f ire  a n d  
hose  s tre a m  test as s p e c if ie d  in  S e c tio n  8  (o f E - l 1 9 ; w ith o u t 
passage  o f flam e, o f gases h o t e n o u g h  to  ig n ite  c o tto n  w aste , 
o r  o f th e  hose  s tre am .

(c ) T ra n sm iss io n  o f hea t th ro u g h  th e  w a ll o r  p a r t i t io n  d u r ­
in g  th e  f ire  e n d u ra n c e  test sha ll no t h a v e  b ee n  such  as to  ra ise  
the  te m p e ra tu re  o n  its e x p o s e d  s u rfa c e  m o re  th a n  2 5 0 F  
(1 3 9 C )  a b o v e  its in it ia l te m p e ra tu re .
L o a d  b e a r in g  w a lls  w h e n  tes ted  a c c o rd in g  to  E -1 19 a re  c o n ­
s id e re d  successfu l if th e  fo llo w in g  c o n d it io n s  a re  met:

(a) T h e  w a ll o r  p a r t it io n  sha ll h a v e  susta ined th e  a p p lie d  
lo a d  d u n n g  th e  f ire  e n d u ra n c e  test w ith o u t passage o f fla m e

Vail lutnaco and control room at Build ing Research Laboratory ot O hio  
tale Untvorsity. Sophisticated • ioclrom c equipment provides m inute, 
y.m inute roadings on lest conditions. The OSII lab is recognized as 
tie ol tho nation's leading to * . facilities.

o r  gases h o t e n o u g h  to  i£  ne c o t 'o n  w a s te , fo r  a  p e r io d  e q u a l 
to  th a t fo r  w h ic h  c la ss ifica tion  is des. -e d .

(b ) T h e  w a ll o r  p a r t it io n  sha ll hav^ su s ta in e d  the  a p p lie d  
lo a d  d u r in g  th e  t ire  a n d  hose stream  test .*s s p e c ifie d  in  S ec­
t io n  8  (o f E - l  19) w ith o u t passage o f fla m e , o f gases h o t 
e n o u g h  to  ig n ite  c o tto n  w aste  o r  o f the  h o s e  s tre am , a n d  a fte r 
c o o lin g  b u t w ith in  7 2  h o u rs  a fte r its c o m p le t io n  sha ll sustain  
th e  d e a d  lo a d  o f the  test c o n s tru c tio n  p lu s  tw ic e  th e  s u p e r im ­
p o s e d  lo a d  s p e c if ie d  a b o v e .

(c) T ra n sm iss io n  o f hea t th ro u g h  the  w a ll o r  p a r t it io n  d u r ­
in g  the  t iro  e n d u ra n c e  test sha ll not h ave  b e e n  s u c h  as to  ra ise 
the  te m p e ra tu re  o n  its u n e x p o s e d  s u rfa c e  m o re  tha n  2 5 0 F  
(1 3 9 C )  a b o v e  its  in it ia l te m p e ra tu re .
F ire  tests-of f lo o r  a n d  c e ilin g  assem blies, w h e n  c o n d u c te d  a c ­
c o rd in g  to  E -1 1 9 , a re  c o n s id e re d  s u cce ’-sful if th e  fo llo w in g  
c o n d it io n s  a re  m e t:

(a) T h e  c o n s tru c t io n  sha ll h a ve  sus ta ined  ih e  a p p lie d  lo a d  
d u r in g  th e  f ire  e n d u ra n c e  test w ith o u t p assag e  o t lla m e  o r  
gases h o t e n o u g h  to  ig n ite  c o tto n  waste fo r  a  p e r io d  e q u a l to  
tha t to r  w h ic h  c la s s ifica tio n  is des ired .

(b ) T ra n sm iss io n  o f hea t th ro u g h  the  c o n s tru c t io n  d u r in g  
th e  f ire  e n d u ra n c e  test sh a ll n o t h a ve  such  as to  ra ise  the  te m ­
p e ra tu re  o n  its u n e x p o s e d  su rface  m o re  th a n  2 5 0 F  ( 1 3 9 C )  
a b o v e  its  in it ia l te m p e ra tu re . ■

Section o l laboratory whuro iloor-cciling tools woro conductod. Brick 
section is tho lurnace. Floor assornbly is mounted over furnace. W all 
suctiona w illi vonts-to-atmosphero were placed atop lluor to simulate 
actual installation conditions.



W n L L  A S S E M B L I E S

T h e  test w a lls  w e re  b u ilt  o f w o o d  fra m in g  a n d  g y p s u m  
b o a rd  re p re s e n tin g  m in im u m  fire -ra te d  c o n s tru c tio n . B o th  
2 x 4  a n d  2 x 6  w a lls  w e re  tes ted  as rep rese n ta tive s  o f the  
typ e s  o f w a lls  n o rm a lly  u se d  to  a c c o m m o d a te  p lu m b in g  sys ­
tem s. A l l  w a lls  w e re  c o n s tru c te d  in  a c c o rd a n c e  w ith  th e  d e ­
ta ils  s p e c if ie d  in  the  lis tin g  o f the  fire -ra te d  assem blies.

T h e  s ta n d a rd  D W V  c o n fig u ra t io n s  that w o u ld  b e  e n c o u n ­
te re d  in  a  ty p ic a l m u lt i-s to ry  b u ild in g  w e re  used. T h e s e  sys­
tem s w o u ld  o f necess ity  r e q u ire  4 "  so il stacks, 3 " v e n t s tacks 
a n d  u s u a lly  2 "  re -v e n t. T h u s , th is  c o n fig u ra t io n  w o u ld  n e ce s ­

s ita te  a t least c 2 x 6  w a ll to  a c c o m m o d a te  these p ip e  sizes. 
H o w e v e r ,  D W  V p ip in g  fo r  k itche n s , u tility  room s, a n d  o th e r  
a p p lic a t io n s  th a t c a n  b e  a c c o m m o d a te d  b y  sm a lle r p ip e  sizes, 
c a n  b e  in s ta lle d  in  a  ty p ic a l 2 x 4  w a ll.

In  D W V  system s, the  w a lls  a re  n o rm a lly  p e n e tra te d  fo r  
c o n n e c tio n s  to  w a ll h u n g  f ix tu re s  s u ch  as la va to ries  o r  sinks. 
T hese  p e n e tra tio n s  w e re  p ro v id e d  b y  a  tw in  e ll a n d  tra p  
a d a p te rs  w h ic h  a ffo rd e d  a  p la s tic  b r id g e  c o m p le te ly  th ro u g h  
th e  w a ll. B o th  tu b u la r  b ra ss  a n d  p la s tic  traps  w e re  tes ted . T h e  
p la s tic  D W V  p ip e  a n d  f itt in g s  used  in  a ll o f the  tests  w e re  
c h o se n  a t ra n d o m  fro m  s to c k  a n d  c o n fo rm e d  to  e x is tin g  
A S T M  S ta n d a rd s  fo r  th e  re s p e c tiv e  m a te ria l b e in g  tes ted .

In s ta lla tio n  o f th e  p ip in g  w as in  a c c o rd a n c e  w ith  n a tio n a lly  
re c o g n iz e d  p lu m b in g  c o d e j  a n d  m a n u fa c tu re rs  p u b lis h e d  
re c o m m e n d a tio n s . C a re  w as taken  to  seal the  o p e n in g  a ro u n d  
th e  p e n e tra tio n s  o f th e  p la te  a n d  th e  g yp s u m  w a ll b o a rd  in  
a c c o rd a n c e  w ith  e x is tin g  b u ild in g  codes.

In  a ll tests the  tra p s  w e re  s u p p o r te d  w ith  w ires  to  s im u la te  
a  c o n n e c tio n  to  f ix tu re s  a n d  w e re  f ille d  w ith  w a te r to  s im u la te  
s e rv ic e  c o n d it io n s .

S in c e  D W V  system s a re  '.'w ays v e n te d  to  the  a tm o s p h e re  
it was e ssentia l tha t the  p ip in g  system s in  the  assem b lies  b e

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

v e n te d  d u r in g  th e  test. Because the c o n c re te  y o k e  m a d e  it 
im p o s s ib le  to  v e n t v e r t ic a lly ,  a 1 foo t v e n t  s e c tio n  w as p r o ­
v id e d  a t th e  to p  o f the  test w a ll b y  in s ta llin g  a  ty p ic a l d o u b le ­
p la te  h e a d e r.

T h e  p ip e  e x te n d in g  in to  the  ven t s e c tio n  w as  v e n te d  b y  in ­
s ta llin g  a  S a n ita ry  tee o p e n in g  th ro u g h  th e  u n e x p o s e d  s ide  
o f th e  w a ll. T h e  p e n e tra tio n  o f the  d o u b le  p la te  a lso  s im u la te d  
th e  passage  o f  p ip in g  fro m  f lo o r  to  f lo o r. ■

f

DWV configurations in lost walls worn typical of back-to-back lavatory 
rough-ir.j. Pipe diameters ranged from l'/ i"  to 4". Walls using both 
2 x 4  and 2 x 6  studs woro tested. Both ono-hour and two-hour ratod 
walls were tostod.



F L O O R - C E I L I N G  A S S E M B L Y

T h e  f lo o r -c e il in g  a sse m b ly  tes ted  w as a ty p ic a l p o u re d  c o n ­
c re te  f lo o r  o n  steel b a r  jo is ts  w ith  a  susp e n d e d  a co u s tica l la y -  
i ' i  h ie  c e il in g  b e lo w . T h is  a sse m b ly  has a tw o -h o u r fire -res is - 
I n ic e  ra t in g .

A B S  a n d  P V C  D W V  p ip in g  system s w e re  insta lled  a t o p p o ­
s ite  c o rn e rs  o ' th e  a ssem b ly . E ach  sys tem  cons is ted  o f a  4 "  
v e r t ic a l w as te  s ta ck, w ith  a 3 "  h o r iz o n ta l b ia n c h  line  w ith  c o n ­
n e c tio n s  to  a  w a te r  c lose t a n d  a  tu b . T h is  b ra n c h  th e n  c o n t in ­
u e d  to  a  v e r t ic a l t lo o r  fx  n e tra tio n  to  s im u la te  a ven t o r  re -v e m  
s ta c k  a b o v e  the  f lo o r . A  la v a to ry  o p e in g  w as in s ta lle d  in  th is  
3 "  s ta ck .

In  o rd e r  to  fu lly  s im u la te  a c tu a l D W V  p ip in g  ins ta lla tio n s , 
w a l l  sec tions  w e re  b u ilt  a b o v e  a n d  b e lo w  the  f lo o r  s lab  to  a c ­
c o m m o d a te  the  v e r t ic a l stacks. T h e  v e r t ic a l p ip in g  p ro t ru d e d  
th ro u g h  th e  w a ll sec tions  a b o v e  th e  f lo o r  to  s im u la te  s a n ita ry  
v e n ts  th ro u g h  the  ro o f. W a te r  c losets  w ith  w a te r- t ille d  tra p s  
a n d  tu b  w as te  a n d  o v e r flo w s  w e re  in s ta lle d  o n  th e ir  re s p e c tiv e  
o p e n in g s  to  s im u la te  s e rv ic e  co n d it io n s .

S p e c ia l g lass  p o r ts  w e re  in s ta lle d  in  the  w a ll sections a b o v e  
th e  f lo o r  in  o rd e r  to  o b s e rv e  passage  o f flam e th ro u g h  the  
f lo o r  sh o u ld  it  o c c u r. ■

i

D W V  p ip ing in floor-coiling touts woo connected to water closots abovo 
as w o li as risois winch vontod to atmosphere. As in tho wall tosts, groat 
care  w<*’  taken to simulate actual field conditions Coiling system is 
typ ica l ol most com inuicia l construction.

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



T E S T  D A T A

O n e  H o u r  N o n -L o a d  B e a r in g  2 x 4  W a l l  T e s t (N o . 5 6 1 5 )

T hese  w a lls  w e re  o f n o m in a l 2 x 4  w o o d  fra m in g  p ro te c te d  
w ith  o n e  la y e r  o f 5 /8 "  U L  c lass ified  g y p s u m  w a llb o a rd  o n  
e ach  face . T hese  w a lls  w e re  p lu m b e d  w ith  b o th  A B S  a n d  P V C  
D W V  w ith  a  m a x im u m  p ip e  size o f 2 " . T hese  w a lls  d e m o n ­
s tra te d  a  f ire  res is tance  c la ss ifica tio n  o f o n e  h o u r.

O n e  H o u r  N o n -L o a d  B e a r in g  2 x 6  W a l l  T e s ts  (N o . 5 4 7 3 -  
A B S ) (N o . 5 4 7 4 -P V C )

T hese  w a lls  w e re  o f n o m in a l 2 x 6  w o o d  fra m in g  p ro te c te d  
w ith  o n e  la y e r  o f 5 /8 "  U L  c lass ified  g y p s u m  w a llb o a rd  o n  
e a ch  face . T hese  w a lls  w e re  p lu m b e d  w ith  e ith e r  A B S  o r  P V C  
D W V  w ith  m a x im u m  p ip e  size o f 4 " .

T h e  w a lls  in  b o th  tests d e m o n s tra te d  a  f ire  res is tance  c lass i­
fic a tio n  o f  o n e  h o u r .

T w o  H o u r  L o a d  B e a r in g  2 x 6  W a l l  T e s ts  (N o . 5 5 6 0 - A B S ) 
(N o . 5 5 6 1 -P V C )

T hese  w c 'N  w e re  o f n o m in a l 2 x 6  w o o d  fra m in g  p ro te c te d  
w ith  tw o  la ye rs  o f 5 /8 "  U L  c lass ified  g y p s u m  w a llb o a rd  o n  
e a ch  face . T he se  w a lls  w e re  p lu m b e d  w ith  e ith e r  A B S  o r  P V C  
D W V  w ith  m a x im u m  p ip e  sizes o f 4 ".

T h e  w a lls  in  b o th  tests d e m o n s tra te d  a  l ire  res is tance  c lassi­
f ic a tio n  o f tw o  h ou rs .

T w o  H o u r  F lo o r - C e i l in g  A s s e m b ly  (N o . 5 5 3 9 )

T h is  test a sse m b ly  w as a  14 ’ x  16 ’ ty p ic a l 2 ' /2"  th ic k  c o n ­
c re te  f lo o r  o n  b a r  jo is ts  p ro te c te d  b e lo w  b y  a  susp en d ed  
a c o u s tic a l tile  la y - in  c e ilin g .

C o m p le te  p lu m b in g  in s ta lla tio n s  o f b o th  A B S  a n d  P V C  
D W V  w e re  in s ta lle d  in  tw o  c o rn e rs  d ia g o n a lly  a c ro ss  fro m  
o n e  a n o th e r . }

V

T h is  test te rm in a te d  a t 1 12  m in u te s  cau sed  b y  fa ilu re  o f 
th e  e x p o s e d  g r id  suspension  sys tem  w h ic h  a llo w e d  p re m a ­
tu re  loss o f c e il in g  pane ls . H o w e v e r , a t th is  p o in t,  n o  passage 
o f fla m e  th ro u g h  the  f lo o r  h a d  o c c u r re d . ■

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

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



C O N C L U S I O N S

1. T h e  p e r fo rm a n c e  o f a ll f iv e  w a ll assem blies  in  the  f ire  
e n d u ra n c e  a n d  hose  s tream  tests w as, in  a ll essentia l fea tu res, 
id e n tic a l to  th a t o f the  sam e w a ll assem blies  w ith o u t the  A B S  
o r  P V C  D W V  p lu m b in g  system s in c o rp o ra te d .

2 . T hese tests d e m o n s tra te d  tha t p las tics  p ip in g ,  w ith in  
w a lls , is n o t in v o lv e d  in  th e  e a r ly  stages o f a  f ire . T h is  w as 
e v id e n t fro m  th e  a p p e a ra n c e  o f the  p ip in g  a fte r  the  hose  
s tream  tests.

3 . F ire  c o n s u m p tio n  o f th e  p las tics  p ip in g , w ith in  the  w a ll, 
is v e ry  s lo w . In  those  tests w h e re  m easu rem en ts  w e re  take n  
o v e r  5 0 %  o f the  p las tics  re m a in e d  b y  a c tu a l w e ig h t.

4 . Passage o f flam e  th ro u g h  v e r t ic a l a n d  h o r iz o n ta l p e n e ­
tra tio n s  is m in im iz e d  w ith  p la s tic  p ip in g . H e a t so ften e d  p las tics  
ten d s  to  c lose  o p e n in g s  thus re d u c in g  hea t a n d  fla m e  tra n s ­
m iss ion  a n d  flu e  e ffec ts  th ro u g h  such  p en e tra tio n s .

5 . P lastics tra p s  p ro v e d  to  b e  e q u a l to , if n o t b e tte r  tha n , 
the  b rass  tu b in g  tra p s , In  these tests, w h ile  b o th  w e re  used 
succe ss fu lly , less heat tra nsm iss ion  w as o b s e rv e d  w ith  th e  
p la s tic  traps.

6 . S e a lin g  o p e n in g s  a ro u n d  p e n e tra tio n s  w ith  n o n -c o m ­
b u s tib le  sealants is essentia l. These tests in d ic a te d  tha t w ith o u t 
sea ling , n o  p ip in g  m a te ria l c o u ld  b e  e x p e c te d  to  pass th e  test.

7 . P ro p e r ly  in s ta lle d  p las tics  p lu m b in g  system s w ill n o t 
c o n d u c t flam e  th ro u g h  a  fire -ra te d  c o n c re te  f lo o r  o l the  ty p e  
tes ted . F ix tu re s  a c t as th e ir  o w n  b a rr ie rs . P ro p e r ly  sea led  
stack  p e n e tra tio n s  e ffe c tiv e ly  re ta rd  flam e  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 ov'Cr 
another are not vahd.

A lter 30 minutes ol exposure to lire, this plastic DWV p iping shows only 
m ild  lieut distortion. Such tests luyud lo rust myths about p lustic pipe 
ign iting  quickly  and serving as a conduit for the rapid spread ol IIopio 
through walls and lloors



G L O S S A R Y  O F  T E R M S

A B S  —  A c ry lo n itr ile -B u ta d ie n e -S ty re n e  p las tic .
A R M  — H o r iz o n ta l d ra in a g e  lin e  c o n n e c tin g  f ix tu re  in to  

s tack.
B A C K -T O -B A C K  IN S T A L L A T IO N  — F ix tu re  o p e n in g s  e x ­

a c t ly  o p p o s ite  o n e  a n o th e r  re q u ir in g  d o u b le  o p e n in g  f itt in g .
B R A N C H  —  H o r iz o n ta l lin e  ta k e n  o ff  o f m a in  s ta ck  o r  m a in  

h o r iz o n ta l line .
B R ID G E  — H o r iz o n ta l c o n n e c tio n  p e n e tra tin g  b o th  s ides o f 

w a ll in  lin e  w ith  each  o th e r.
D W V  — A ll  o f th e  d ra in a g e  w a s te  a n d  v e n t sys tem  w ith in  th e  

b u ild in g .
E X P O S E D  — T h e  face  o f the  asse m b ly  in  the  fu rn a ce .
E IR E E N D U R A N C E  — A  s p e c ifie d  p e r io d  o f t im e  o r  u n til 

fa ilu re .
F IR E  S T O P P IN G  — S e a lin g  o ff a ir  passage  a ro u n d  p e n e ­

tra tio n s .
H O S E  S T R E A M  - -  A p p lic a t io n  o f hose  s tre am  u n d e r  s ta n ­

d a rd  p re s su re  to  a d u p lic a te  w a ll a sse m b ly  a fte r  f ire  e x ­
p o s u re  fo r  a  p e r io d  e q u a l to  o n e -h a lf o f the  f ire  e n d u ra n c e  
ra tin g .

L O A D  B E A R IN G  —  A  tost a sse m b ly  tha t sustains a n  a p p lie d  
d e s ig n  lo a d  d u n n g  the  e n tire  lest.

N O N  L O A D  B E A R IN G  — A  lest a sse m b ly  w ith  n o  a p p lie d  
lo a d  d u r in g  lest.

P V C  — P- - Iy v in y l C h lo r id e  p las tic .
S T A C K  — V e rtic a l so il, w aste  o r  v e n t p ip in g .

U N E X P O S E D  — T h a t s id e  o l th e  a sse m b ly  a w a y  fro m  flam e  
e x p o s u re . a

E-l 19 tout roquiromonts call lot sopuratu liosu 1 *• • ■ :a. A llo t 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 ' .1.0 tju in l uidu. No walur 
must ponotiato wall. Nono did.

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.

F lr*t P ro tec tion  Engineers 
B u ild ing  Code Consultants

J u n e  18, 1974

■ Pla s t i c s  Pipe Institute =
A  D i v i s i o n  of the S o c i e t y  of the

.. P l a s t i c s  Industry, ,Inc. .
250 P a r k  A ve nue
N e w  York, N e w  York 10017 J ; ;;

Attentio n: Mr. R a y  D u r a 2 0 , E r i i M B B ^ ^ s e t o r

P1?I - B U I L D I N G  A S S E M B L Y  F I R E  T E S T  PROGRAM. ■ * '■ !rI  ----------------- ■   .

Gentlemen:

V * 1' i -    . , .r ..
Rolf J e n s e n  & A s s o c i a t e s  w a s  e n g a g e d  by the P l a stics ®lp,e

T ^ f t n s t i t u t e  to act as a third-party^'consultant in a Firj^t
Test: P r o g r a m  to q u a l i f y  plastics^v^g;.,j;.‘pyg)',i;4Valnri$<drfce-,H;/;

M f - ^ e n t  p i p e  in fire, r e s i stive buildihg''rO Q h B t r u c t’Gh.
■ ■ pro v i d e d  guidan c e ' i n  the d esign a n d  i n s t r u m e n t a t i o n  0%
the test, assemblies, w i t n e s s e d  the a ctual  fire t e s t s a n d  
v e r i f i e d  that the tests w e r e  cpn dp c t e d .'"i^^ocardahp^
A S T M  E 1 1 9 - 1 9 7 1 , S t a n d a r d  for Fire Test s of. B u i l d i n g  dfrhstruc 

^  ■tion a n d  Materials. -  . ̂ . J

T h o  t.ots have d e m o n s t r a t e d  that piag'tlbs p W  p’tpa.,when 
p r o p e r l y  i n s t alled can be used in b u i l d i n g  a s e e m b l i e #

S p f  up to. two hours fire r e s i s t a n c e * , V i t f a o u ^
fire re sis t a n c e  r a t i n g  of such assemblies. 'The w a l l # e s t s ; ;

'conducted-,.on l o a d - b e a r i n g  siy*d,:p^A^tr^dtiiOh•'snd’ixhe 
' re.S'Uitw.led us to conclude that metalr-atpd w a l l  assembli es 
will also p e r f o r m  satisfactorily, - 1 w“-“‘

?  ' -?&$• *■"< • vr . i w  • &
or, e floor test w a s  conduct Led whioft w a s  an e ^ O t  
of an e a r lier first test w h i c h  reg.yi^ted . in publi 
of U n d e r w r i t e r s ' L a b o r a t o r i e s , Ij*c. / Design G21 
d e s i g n a t e d  as F l o o r  & C e i l i n g  D esign ;No. .72'- 2 
except  that ABS a nd PVC drain-waste-rpipe w e r e  i 
to d e t e r m i n e  their e f f e c t  on t h a V i f i ^ ^ M l s f t ^ ^

M B S

H p r

100 W ilm oi Road 
Deerfield, !L. 60015 
Phonft: (3.21 948-0700



ifoclales, Inc.

•of the floor. F r o m  an analysis of the r e s ults o f  this 1; 
test, w e  have c o n c l u d e d  that p l a s t i c s  DWV p i p e  can be 
ufeed in fire r e s i s t i v e  floor c o n s t r u c t i o n  w i t h o u t  adve rse 
effect. - I  .

The o r i g i n a l  floor a s s e m b l y  e a r n e d  a 2 hou r rating when 
the floor surface temper a t u r e  failed .at 2 hours, 21 minitps.
The d u p l i c a t e  assembly, incorporating' the p l a s t i c s  DWV f 

: « p i p e ,  f a iled at 1 hour, 52 m i n u t e s , b e c a u s e  several of $  
a c o u s t i c a l  c e i l i n g  tiles fell out. Prior to the tile 

fall-out, temper a t u r e s  th roug h o u t  the a s s e m b l y  were a p p r o x i m a t e l y  
t he same as in the original  test. E x a m i n a t i o n  o f  the £ 
floor after the tes t revea l e d  that the cross tees supporting 
the acous t i c a l  tile h a d  not e x p a n d e d  p r o p e r l y  i n t o  !the 
glots of the m a i n  runners. Instead^ hjihe cross tees s a g ^ d  
d o w n  and, late in the test, t w i s t e d | | n d  c a u s e d  p r e m a t u r e  K
fall-out of the tiles and the e a r l y * d e m i * e  o f  the asseraMyv 
H ad tjie cross tees p e r f o r m e d  as w a s w i n t e M e d ,  tna ratin®^,.: 
ot the o r i gina l a s s embly w o u l d  have f^eQitj-^luplicated.-

In summary, the r e s u l t s  of the 17 titfstg^Cnducted lead J[s to 
c onclude that the use of p l a s t i c  piping, w h e n  p r o p i r i y  
fire-stopped, d o e s  n o t  w e a k e n  the p e ^ f o ^ n a e  of fire- r f e i a t ' i v o

a s s e m b l i e s  h aving up to iti 

V e r y  truly yours,

rl£nd F, Bellman, P 
insulting E n g i n e e r



T O X I C I T Y  T E S T I N G

•  The test result'* below show the off-gases of PVC and other synthetics to have a 
toxicity very sim ilar to th a t of wood.

•  The National B ureau of S tandards (a non-partisan, government agency) test 
results corroborate those shown below. Jack Snell of the Bureau, however, 
cautions: T h is  report is primarily intended for research...It is not suitable for 
use by itself for evaluating the fire safety of materials in use since a number of 
additional factors must be considered in a specific situation. Further 
developm ent and evaluation of this test method and t in our view, all 
o thers currently  available is necessary to determ ine their suitability or 
utility for regulatory purposes presum ing the intent of course, is fire-safe 
m aterial/product design, selection, o r evaluation.”

T i m e  t o  
D e a t h  

( M i n . )

T O X I C I T Y  O F  O F F - G A S E S  
Wood and Plastics

REFERENCE: Hilado, C. J., Huttlinger P.A., Toxic Hazards of Common 
Materials”, Fire Technology, Aug. 1981, pp. 117-182 (Table 
VI p. 181) Carlos J. Hilado is the director of the 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
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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 b u m  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. * I

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. Our 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 BrunacinJ 
Mr. Hildebrandt 
Ms. Hcyos 
CAO
C i t y  c l e r k
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U P
W h a t  a b o u t  t h e  h a z a r d s  o f  b u r n i n g  p l a s t i c s ?
In  th e  e a r ly  1970s, th e  f ire  se rv ice  becam e concerned  a b o u t th e  hazards o f  b u rn in g  
p laatica . P eop le  were a p p reh e ns ive  a b o u t th e  new  and u n k n o w n  p ro d u c ts  o f  co m b u s ­
t io n  g ive n  o f f  b y  p las tics . G ra d u a lly  th is  con ce rn  w aned as m o re  and  m o re  l ire  d e p a r t­
m e n ts  began to  rea lize  the  sa fe ty  b e n e fits  o f  s e if-co n ta in e d  b re a th in g  a p p a ra tu s . N o w  
the  p e n d u lu m  is s w in g in g  back. O nce aga in  we are see ing an em phavc i on  th e  to x ic i ty  
o f  b u rn in g  p las tics .

W h y  th is  e sca la tio n  o f  con ce rn  a fte r  seve ra l yea rs  o f  re la t iv e  q u ie t a b o u t the  p ro b ­
lem s o f  b u rn in g  p las tics?  T h e  em ergence  o f  new  in fo rm a tio n  m ig h t be th e  lo g ica l a n ­
swer. B u t  th e re  are m o re  s u b tle  reasons, such  as th e  one revea led  in  an a r t ic le  in  the  
F e b ru a ry  7, 1983, issue o f  Fortune M agaz ine  t i t le d  " T h e  D u b io u s  W a r on  P la s tic  
P ip e ."  T h is  w e ll-re se a rch ed  a r t ic le  d o c u m e n ts  one c o m p a n y 's  b a tt le  a g a in s t p la s tic  
p ipe . T h e  co m p u n y  ta A ll ie d  T u b e  &  C o n d u it  C o rp ., th e  n a tio n 's  la rg e s t p ro d u c e r  o f 
r ig id  m e ta l p ipe  used for e le c tr ic a l c o n d u it. In  cane y o u  d o n 't  have the  o p p o r tu n ity  to  
read th e  a rt ic le , a s h o r t re p o r t appears  in  th is  issue, b e g in n in g  on page 22.
Fortune p u b lish e d  th e  a r t ic le  to  show  h o w  a c o m p a n y  has used " h a l f - t r u th s  and 

m is in fo rm a t io n "  and " u n fa ir  ta c tic s  in  the  m a rk e tp la c e ”  to  re ta in  its  sha re  o f  th e  5 190 
m il l io n  c o n d u it  m a rke t. W e c u ll the  a r t ic le  to  y o u r  a tte n t io n  because th e re  are  som e 
lessons m  i t  fo r  the  l ire  serv ice . H e re  are a few  o f  th e  m o re  s a lie n t p o in ts  and  some 
c om m en ts .
O T h e  a r t ic le  a d m its  th a t  b u rn in g  P V C  and o th e r  p la s tic s  p ro d u ce  to x ic  gases, b u t it  
a lso  e xp la in s  w h a t a ny  f i re l ig h te r  know s, th a t  a n y th in g  th a :  b u rn s  g ives o f f  to x ic  
gases. C o m m e n t: I t  w o u ld  be h e lp fu l to  k n o w  m o re  a b o u t th e  hazards o f  b u rn in g  p las ­
tics , b u t  fo r  f ire f ig h te rs  th e  p ro b le m  h a s n 't changed. P la s tic s  m ay b u rn  fa s te r and 
p ro d u ce  d if fe re n t  gases b u t, w h a te v e r  is b u rn in g , the  ru le  fo r  f ire f ig h te rs  s h o u ld  be: 
" W e a r  y o u r  S C B A ."  T h e  key  to  -pub lic  sa fo ty  in  h o te ls  and  hom es lies  in  p u b lic  e d u ­
c a tio n , us in g  E l ' )  I H , fo r  exa ihp le ; m o re  b u i l ’.- in  p ro te c t io n , s u r : : as sm oke  d e te c to rs  
and  a u to m a tic  sp^v jik io rs; and u keener awareness o f  th e  h u z w d s  o f  b u rn in g  m a te r ia ls  
o f a ny  type— w ood, p la s tic , gaso line , and so on. T h is  o ve re m p h a s is  on  th e  huzurds o f 
p la s tic  m ay cause the  p u b lic  to  fo rg e t th a t  b u rn in g  w ood, c o tto n , and  w o o l a lso g ive  
o f f  to x ic  guses. W e have le a rn e d 'to  liv e  w ith  o th e r  h aza rdous  p ro d u c ts — gaso line , fo t 
exam p le . W h y  s h o u ld n ’ t  we lea rn  to  liv e  w ith  p la s tic s  w h ile  we cry to  im p ro v e  th e ir  
f ire  sa fe ty?  ,  . .
o  T h e  a r t ic le  says th a t  A ll ie d  p ro v id e s  a b o u t 75% o f th e  fu n d in g  fo r  th e  F o u n d a tio n  
lo i F ire  S a fe ty  and th a t  fo u n d a tio n  p e rson n e l have  n o t a lw a ys  rep re se n te d  th e  d a n ­
gers o f p la s tic s  o b je c t iv e ly . C o m m e n t: T h e  w o rk  the  fo u n d a tio n  is d o in g  in  to x ic ity  
co u ld  be h e lp fu l in  sav ing  lives  in  th e  fu tu re , b u t a vested  in te re s t such  as thts^ rinses 
q u e s tio n s  a b o u t the  o b je c t iv ity  o f  its  w o rk , p a r t ic u la r ly  w hen  th e  e th ic s  o f  th e  fu n d in g  
source  is so q u e s tio n a b le . F u r th e rm o re , to x ic i ty  is n o t th e  o n ly  issue. W h a t a b o u t 
b u rn in g  c h a ra c te r is t ic s  such  as ease o f  ig n it io n  and flam e  spread '*
C  T h e  Fortune a r t ic le  e xp la in s  how  A llie d  and o th e rs  in  th e  m e ta l in d u s try  packed 
th e  1980 N F P A  E le c tr ic a l C ode c o m m itte e  m e e tin g  to  vo te  d o w n  th e  acce p ta nce  o f 
P V C  c o n d u it in to  th e  code. T h is  was done  by p u rch a s in g  100 new  N F P A  m e m b e r- 
s lups  ju s t  to  cost vo te s  aga inst P V C  c o n d u it. C o m m s r it: N F P A 's  s ta n d a rd s  and code 
sys tem  has been c r it ic iz e d  befo re . I f  com pa n ie s  w ith  cash to  spare can b uy  enough  
m e m b crsh ip a  to  in flu e n c e  code and s ta n d a rd s  w r it in g  in  th is  w ay , i t  is a s itu a t io n  th a t 
o u g h t to  be co rre c te d . B u t  we m u s t be c u re fu l a b o u t ch a n g in g  the  sys tem . I t 's  the  
best we 've  go t. I t  w o rks  by  consensus— the  A m e ric a n , d e m o c ra tic  w uy, A  s ta n d a rd  sat 
by  a consensus o f  concorned  in te re s ts  c a n n o t bo j  p e rfe c t d o c u m e n t, b u t i t  w o rks  be ­
cause i t  won e s ta b lishe d  th ro u g h  a d e m o c ru u c , g ive -a n d -ta ke  process. T h e  sys te m  has 
its  la u lta , one be ing  the  N F P A 'a  vested in terest, in  b u d d in g  ms m e m b e rs h ip . H u t lo t's  
w o rk  to  im p ro v e  the  sys tem  we huvo.

T h e  Fortune a r t ic le  show s h ow  fa r  som e businesses w i l i  go to  w m  th e  b a tt le  o f  the  
m a rke tp la ce . I t  a lso roveulH som e im p o r ta n t  lessons fo r  th e  f ire  se rv ice : (1) K n o w  the  
sourco o f y o u r  in fo rm a tio n — vested  in te re s ts  m ay n o t he, b u t  th e y  m a y  n o t to ll the  
w ho le  i r u tn  e ith e r. (2) N F P A 's  code- and s ta n d a rd -m a k in g  sys te m  needs s c ru tin y . (3) 
T h e  m o d e rn  w o r ld  is a h aza rdous  p luce. In  the  end , th e  p u b lic  w il l d e te rm ir  , the  b&l- 
urice be tw een  >a!oty and th e  s ta n d a rd  o f l iv in g  i t  w un is .

L e t's  p u t p liLstics m to  p e rspe c tive . T h e y  d o n ’ t deserve  a ll th is  sp e c iu l a tte n tio n . 
L ik e  o th e r  th in g s  th a t  b u rn , th e y  g ive o l f  to x ic  fum es. L e t's  e ncourage  research  to  
lea rn  m ore  a b o u t th e m , h u t keep o u r  em p hu s is  on p re v e n tio n  m easures th .U  we k n o w  
w o rg— a u to m a tic  s p r in k le rs , sm o ke  d e te c to rs , p u b lic  e d u c a tio n  and, fo r  f ire lig h te rs , 
w e u ring  S C B A .
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I m p r o p e r  W i r i n g  I s  C i t e d  

I n  M G M  G r a n d  H o t e l  F i r e
LAS VEGAS, Nev. (AP) -  The final Clark County Fire 

Department report on the MGM Grand Hotel fire says that 
the primary cause of the blaze that killed 14 persons and 
Injured 700 was an Improperly Installed electrical system 
that overheated because It was not grounded correctly.

“It Is the opinion of the officers reporting that not one 
but several factors were present which contributed to the 
cause of the fire, and that the primary cause was electri­
cal," said the report, which was released Monday.

A preliminary Building Department report on the fire 
listed hundreds of alleged bulldlng-code violations discov­
ered after the Nov. 21 blaze, which forced the shutdown of 
the hotel. The Strip resort is scheduled to reopen July 30.

The final report concluded, as had the preliminary 
report, that the blaze had started behind a wall In the 
hotel's delicatessen. It said that Insulation on two copper 
wires running through an aluminum conduit or "raceway" 
had deteriorated, allowing tha wire* to make contact with 
the conduit.

Although the conduit was auppoeed to be grounded, the 
report aald, it was not.
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IN THE BIG TIME
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THE EXPLOSION OF INTERNATIONAL BARTER
THE DUBIOUS WAR ON PLASTIC PIPE
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THE DUBIOUS
■  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.

T h is  is the  s to ry  o f a com pany that has 
done so w ith  an e x tra o rd in a ry  o u tp o u rin g  o f 
h a lf- tru th s  and m is in fo rm a tio n . Its  target: 
p las tic  p ipe. A llie d  T ube &  C onduit C orp. o f 
H a rvey , I llin o is , is  the la rgest U.S. p roducer 
o f r ig id  m eta l p ipe used to  conta in  and p ro ­
tec t e lec trica l w ir in g . P las tic  condu it, m ainly 
made o f p o ly v in y l ch lo rid e  (P V C ), has made 
heavy inroads, p a rtly  because it 's  easier to  
ins ta ll. A cco rd ing  to  P red icasts, a m arke t-re - 
search f irm , its  share o f the conduit m arket 
w idened  from  an estim a ted  9%  in the late 
1960s to  54%  in  1980. M eanw hile , s tee l con­
d u it 's  share fe ll, fro m  nea rly  50%  to  32%  o f a 
business w o rth  hundreds o f m illio n s  a year. 
Hut A llied , a p riva te ly  ow ned com pany w ith  
1982 sales o f about $!(()() m illion , has not 
been con ten t to  ligh t hack w ith  conventiona l 
salesm anship.

Since the  late S eventies, A llie d  has run  a 
cam paign to  pub lic ize  the  supposedly unusu­
al l ire  hazards o f  PVC, p itch in g  il at consum ­
ers , con tra c to rs , leg is la to rs , and o llic ia ls  
w ho  w r ite  b u ild ing  codes. To g ive  its  e ffo rt 
the  appearance o f im p a rtia lity , A llie d  has set 
up a n o t-fo r-p ro fit o rgan iza tion, the  Founda­
tio n  fo r F ire  Safety. S upposedly the  founda­
tion , w ith  o ffices  in K osslyn, V irg in ia , is ded i­
cated to  d issem ina ting  im p a rtia l sc ien tific  
in fo rm a tio n . Hut w ith  about 75%  o f its  
$750,000 budget com ing  fro m  A llie d , i l has 
o fte n  served  as a veh ic le  fo r  a n li-P V C  p ropa­
ganda. T h e  founda tion 's  o ffic ia ls  frequen tly  
tra v e l the c o u n try  c itin g  p las tics  as c o n tr ib ­
u tin g  to  som e o f the deaths in p rom inen t 
fires , even though  .h e re 's  no p ro o f that th e ir  
com bustion  p roduc ts  w e re  responsib le .

A llie d  has also lobb ied heav ily  against the 
inc lus ion  in the  N ationa l F lee trica l Code, 
w h ich  serves as a guide fo r  local codes, o f a 
new , fle x ib le  typ e  o f PVC condu it. T h e  new

con d u it— th a t’s a sam ple above— is even 
cheaper to  insta ll. A llie d ’s e ffo rts  have 
p ro m p te d  th e  C a r lo n  d iv is io n  o f  N e w  
York-based Ind ian  Head Inc .— in tu rn  con­
tro lle d  by Curasao-based T hyssen-H o rne - 
m isza N.V.— to  sue it fo r  re s tra in t o f  trade. 
T h e  S oc ie ty  o f the  P lastics In d u s try , w h ich  
has long  re ta ined  the  pub lic  re la tio n s  firm  o f 
H ill &  K n o w lto n , has also redoub led  its  e f­
fo r ts  to  p resent its  side o f the  co n tro v e rs y . 
Carlon, w ith  1982 sales o f  $150 m illion , in tro ­
duced the flex ib le  conduit in 1980; i t ’s also 
the lead ing m aker o f r ig id  PVC condu it. O th ­
e r m akers inc lude  C e rta inTecd  C orp. o f  Val­
ley Forge, Pennsylvania, and R ob in tcch  Inc. 
o f F o rt W o rth , both  pub lic ly  ow ned. Leading 
supp lie rs  o f PVC are ILF. ( lo o d ric h , Ten- 
neco, and l)u  Pont.

L L IF I )  SAYS IT  HAS “ a m ora l 
and legal re s p o n s ib ility "  to  op ­
pose p ro d uc ts  that co n s titu te  "an  
inhe ren t, im m edia te , and sub­

s ta n t ia l danger to  the  p ub lic ."  A s ­
se rts  T he o do re  I I .  K renge l, 57, A llie d ’s 
founder, p res iden t, and c o n tro llin g  share ­
ho lder: "T h e  p lastics p roduced now  k il l . "  A l­
lied ’s awareness that p lastics are hazardous 
goes hack to  1972, he says, "W e  began to  
hear m ore  and m ore  about the  p rob lem s o f 
to x ic ity , llnm m a b ility , and sm oke o f  p las­
ties ." B u ild ings, w arns K renge l, a re  becom ­
ing "p la s tic  bom bs— they  go up in a m a tte r o f 
seconds." A llie d ’s genera l counse l, John L i- 
son, adds om inous ly : "A n y  com pany that 
know ing ly  puts a harm fu l p roduct in to  the 
s tream  o f com m erce  is liab le fo r  p u n itive  
dam ages."

A llie d  is not the on ly  cam paigner against 
p las tic  p ipe. C arol B ellam y, N ew  York C ity ’s 
lii'.sr.m il Assouan-: Ford S. U'nrlliy

R e p r i n t e d  t h r o u g h  t h e  c o u r t e s y  o f  t h e  E d i t o r s  o f  F O R T U N E  
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ra lly  am b itious c ity  council p res iden t, 
a fuss last yea r about new  PVC condu it 
led in  subw ays. A t h e r ins is tence  S2 
n is being spent to  r ip  ou t some and rc -  
it w ith  m etal, though  m ost o f the sub­

system 's PVC w ill be  le ft w here  i t  is. 
cs’ g ro w in g  use in  p lum b ing, p rim a r ily  
a te r and d ra in  pipes, has also com e in 
r itic ism . A llie d ’s crusade against PVC 
een especia lly  vehem ent, how eve r. A 
icant p ro p o rtio n  o f its  sales a re  th rea t- 
T he  last s tra w  m ay have been C a rlon ’s 
le condu it, a im ed at a $190-m illion-a- 
n arke t that s tee l had all to  itse lf, 
.vouldn’ l deny w e  have a com m erc ia l in ­

PIPE
te re s t,"  says A llie d ’s P res ident K renge l. 
“ I t 's  a b ig  m arke t. I f  you  in c lu de  cable, con ­
du it, ducts, and pipe, y o u ’ re  ta lk in g  in  the 
m u ltib illio n s  o f d o lla rs ."  I f  the  co m p e titio n  
gets m uch w o rse , K renge l adds, A llie d  m ig h t 
sw itch  to  p las tics— “ / /w e  cou ld  find  one tha t 
is  p ro ven  sa fe ." K re n ge l goes on to  declare: 
" I 'm  no t go ing  to  m ake any T h re e  M ile  
Islands o r  any Love  Canals. I ’m  no t go in g  to  
make any th ing  w h e re  I can’ t s leep  n ig h ts  be­
cause w e 'v e  made a p ro d uc t th a t's  unsafe. I 
d on 't w ant tha t on m y  conscience ."

K re n ge l cou ld  be speaking h is con v ic tion s, 
o f course. B u t doubt is fanned by  a cu riou s  
fact re ce n tly  d iscovered  by Fo r t u n e : A llie d

its e lf  has m a rke ted  PVC condu it on and o lf  in 
recen t yea rs. In  fact, i t ’s s till se lling  PVC- 
coated p roduc ts .

PVC is hazardous w hen  it burns, as the  
p las tics  in d u s try  adm its . So is e ve ry th in g  
e lse tha t bu rns. P VC  m ay g ive  o ff. am ong 
o th e r th ings, hyd rog e n  ch lo rid e , a c o rro s ive  
gas that is  le tha l in  h igh concen tra tion s . But 
b u rn in g  na tu ra l m a te ria ls  a lso g ive  o ff  a host 
o f  dangerous substances, such as carbon 
m onox ide  and acro le in . W hen w oo l carp e tin g  
o r  u p h o ls te ry  catches lire , it can p roduce  
deadly cyan ide gas. F u rth e rm o re , a g o v e rn ­
m en t-sponsored  s tu d y  has show n that D o u g ­
las l ir ,  w id e ly  used in co n s tru c tio n , is e ve ry  
b it as hazardous w hen  it b u rns  as I’ VC.

S till, w o u ld n ’t it m ake sense to  ban p las­
tics  and use ju s t noncom bustib le  m e ta l fo r  
conduit?  T h e  answ er, acco rd ing  to  e xp e rts  
n o t financed subs tan tia lly  by e ith e r  s ide in 
ib is  d ispu te , is  a s u rp ris in g  no. T h e re  is 
m uch m ore  to  fire  hazards than the  to x ic ity  
o f a m a te ria l's  com bustion  p roduc ts . “ You 
m ay be m ak ing  the  s itu a tio n  w o rse  by having 
m eta l con d u its ,”  says D r. E dw ard  R adford  o f 
the  U n iv e rs ity  o f P ittsb u rg h ’s G raduate  
School o f P ub lic  H ea lth . “ M any  fires  resu lt 
fro m  e lec trica l sho rt c irc u its . One com m on 
typ e  occurs  as a re s u lt o f im p ro p e r ly  g ro u n d ­
ed m etal c o n d u its ."  A dds Radford, a lead ing 
a u th o r ity  on  what k ills  in lire s : “ T h e re  is  no 
evidence that PVC plays a m a jo r ro le  in 
w h e th e r an ind iv id u a l d ies in a l i r e . "

S ince no m a teria l is  hazard free , the  rea l 
issue is w h e th e r PVC is m ore  hazardous 
than o the rs . H e re  again the  answ er, acco rd ­
ing to  im p a rtia l a u th o ritie s , seem s to  be no. 
A cco rd ii , to  Jack Snell, d ire c to r  o f  the C en­
te r fo r  F ire  Research at the N ationa l Bureau 
o f S tandards, PVC conduit w ou ld  p robab ly  
be am ong the  least o f  the w o rr ie s  in m ost 
lire s . "P la s tic s  w ou ld  not c rea te  a s ign ifican t 
add itiona l hazard to  l ife ,"  says Snell. “ T y p i­
ca lly  it 's  the  con ten ts  o f  a b u ild ing — in  con ­
trast to  con s tru c tio n , p lum b ing, and e le c tr i­
cal m a te ria ls— that rep rese n t the la rgest fue l 
load. You w ou ld  need a la rge lire  b e fo re  the 
conduit became invo lved , and by that tim e  
the bu rn ing  con ten ts  o f the ro o m  w ou ld

N e p tu n e  s to o d  h e lp less  us flames ravaged 
llie MGM Grand Hotel in Las Vepason Novem­
ber 21, l!M(l. leaving.SI)dead. Allied Tube 
if1 Conduit lias cited this and other tires to publi­
cize the supposedly extraordinary hazards of the 
lethal products given ofl when plastic pipe 
catches tire. The fina l report on the lire, however, 
did not blame plashes for any of the deaths.

C a u g h t w i t h  h is  fu n d in g  s h o w in g ,  Michael Olsen (ripht). then manapinp director ofilic Allied- 
supported Foundation for Fire Safely, admitted in an interview fo r TV that the Intlh of his support 
came front the metal industry. At left on this April !9,S2 broadcast on Houston s KHOli-TVis re­
porter Roper l.indberp, interviewing < flsen at the foundation's headquarters.

have caused the occupants to  succum b ."
S ne ll's  op in ion  is te rse ly  endorsed by I r ­

w in  Benjam in, an em inen t lire  researcher 
and n ow  a p riva te  consu ltan t a fte r  many 
years  at the  Bureau o f  S tandards. Says B en­
ja m in , " I f  the pub lic  has been te rr if ie d  about 
p las tic  condu it, th a t’s com p le te ly  r id ic u lo u s ."

S u rp ris in g ly , these o p in ions  are echoed 
even by M e r r i l l  B irk y , d ire c to r  o f  research 
at the A llied -supported  Founda tion  fo r  F ire  
Safe ty. "P la s tic  conduits  play l i t t le  ro le  in an 
o rd in a ry  ho te l l i r e , "  B irk y  conceded in a re ­
cen t in te rv ie w . " I t  is u n lik e ly ,"  he adds, 
" th a t p lastic  conduit p layed any ro le  in, fo r 
exam ple, the  lire  at the West chase H ilto n  in 
H o u s to n ."  l ie  re fe rs  to  a M arch  1982 lire  
that lo o k  12 lives.

A tox ico lo g is t w ith  a Ph.D. in  che m is try  
fro m  the U n iv e rs ity  o f V irg in ia , B irk y  u n til 
January 1982 beaded com bustion  to x ic ity  
s tud ies  at the N ationa l Bureau o f Standards, 
l ie  has genera lly  been care fu l in  bis pub lic  
u tte rances. Yet som e o f them , bo th  be fo re  
and a fte r  he changed jobs, have been used by 
A llie d  to  g ive  spurious  sc ie n tific  c re d ib ility  to  
its  cam paign against PVC.

O ne o f A llic d 's  ch ie f e xh ib its  is  the  N o ­
vem be r 1980 lire  at the  M G M  G rand H o te l in 
Las Vegas, w hich k ille d  85 people and in ­
ju re d  hundreds o f o th e rs . T h e  cause o f the 
lire , it shou ld  be noted, was a short c ircu it in 
the h o te l's  m eta l condu it. But bu rn ing  PVC 
p lum b ing . A llied  asserts, has been im p lica ted

in som e o f the  deaths. T h e  com pany has 
seized on a s ta tem ent made by B irk y  w h ile  
he was s till w it l i  the  Bureau o f  S tandards and 
invo lved  in the  in ’ ,es tig a tion  o f the  blaze. 
T h e  carbon m onox ide  leve ls  in the  v ic tim s ’ 
b lood, B irk y  specula ted at that tim e , w e re  
too  low  to  have caused all the deaths.

T h is  im p lied  that som eth ing  e lse caused 
them , and A llie d  has repeated ly  po in ted  to  
p lastics e ve r since. In a S ep tem ber 1982 
new s re lease headlined "P la s tic s  in C on­
s tru c tio n  Add to  F ire 's  T o m b s to n e s ,"  the 
com pany ’s pub lic  n llh irs  v ice  p res iden t, 
L a u re n c e  Z o c l le r ,  d e c la re d : “ T h e r e  is  
m oun ti • .W d e iice  tha t decom posing  p las­
tics  c o n trib u te d  to  the vast m a jo rity  o f fa ta li­
ties  in such recent trag ic  lire s  as at the M G M  
G rand H o te l."

T h is  release d id  not m en tion  tha t in  N o ­
vem ber 1!)8I the N ationa l F ire  P ro tec tion  
A ssoc ia tion , an in ve s tig a tive  and c o d e -w rit­
ing  body, had issued its  lina l re p o rt on the  
lire , l l  said that 79 ou t o f the 85 v ic tim s  d ied 
p rim a rily  fro m  a com bina tion  o f sm oke  inha­
la tion  and carbon m onox ide  o r  sm oke inhala­
tion  o n ly . B u rns  and sm oke inha la tion  k illed
ll.  ee m ore , w h ile  the  rem ain ing  th re e  each 
d ied o f a d iffe re n t cause: burns, sku ll frac­
tu re , and heart fa ilu re . A s  i t ir k y  em phasizes, 
the re p o r t ’s find ings are  vague. B ut the y  are 
a fa r c ry  fro m  im p lica tin g  p lastics.

B irk y  m ay n eve rthe less  have done  a bit o f 
out-and-out p ropagandiz ing, I bough he v ig o r­

ous ly  den ies it. H e  bad taken up h is post at 
the  F ounda tion  fo r  F ire  S afe ty  w hen he was 
in te rv ie w e d  by re p o rte r  Rolando Santos o f 
K P IX -T V  in  San F rancisco . Santos rep o rte d  
last M a rch  23: "T h e  lead ing  researche r in 
the  s tu d y  o f the- deaths at the  M G M , D r. 
M e r r i t t  B irk y , to ld  m e in  these cases the  to x ­
ic gases had to  com e fro m  the p las tics  in the 
room , p robab ly  cya n id e ." B irk y  cla im s that 
Santos m isquo ted  h im . Santos says that he 
and B irk y  bad a deta iled  conversa tion  p r io r  
to  the  broadcast, and tha t B irk y  said exactly  
w ha t was rep o rte d .

W h a te ve r B irk y  m ay have said about cya­
n ide. A llie d  brand ished th is  scare w o rd  be­
fo re  the fina l re p o rt on the  M G M  lire  was 
o u t. In  one M ay 1981 adve rtise m e n t in  the 
trade  p ress, the  com pany said: "T h e  C lark 
C o u n ty  C o ro n e r re p o rte d  that five  v ic tim s , 
w h o  w e re  am ong the  f irs t autopsied, show ed 
ev idence  o f cyan ide in  th e ir  bod ies. Cyanide 
is  p roduced  fro m  burn ing  p las tic  p ipe  fre ­
q ue n tly  used fo r  d ra in , ven t, and waste d is ­
posal, as w e ll as p las tic  that is com m on ly  
used fo r  deco ra tive  w all c o v e rin g s ."  A llied  
o m itte d  to  say that cyan ide is a lso g iven oH 
w hen o th e r  syn th e tic  m a te ria ls  burn . In any 
even t, the  p resence o f  cyan ide is  no p ro o f 
that it k ille d  anyone. T h e  fina l investiga tion  
rep o rt on the M G M  fire  n eve r m entioned 
syn th e tic  m a te ria ls— p lastic  p ipe o r  w ha tev­
e r— as the  p rim a ry  cause o f any death.

One o f the  Foundation fo r F ire  S afe ty 's  o f­
fic ia ls  has reso rte d  to  innuendo in d iscussing 
the  W ostchaso H ilto n  lire  in H ouston . B irky , 
as noted, says it 's  u n lik e ly  that p las tic  con ­
duit caused any deaths the re . Yet M ichael O l­
sen, then  the  m anaging d ire c to r  o f  the foun ­
dation, got on K IIO U -T V  in H ouston  a 
m o i.Ill a fte r  the lire , o ffe r in g  b is "p re lim i­
nary  re p o r t"  that " to x ic  gases in add ition  to  
carbon m onox ide  m ust be cons idered  as 
cause*- o f d e a th ." T h e  T V  re p o r te r  to ld  his 
audience, "T h e  F ire  S afe ty  Foundation  be­
lieves som e o f those  deadly gases can com e 
fro m  p las tic s ."

S A  R U LE , the  founda tion 's  
spokesm en have not vo lun tee red  
the source  o f  th e ir  funds d u rin g  
such in te rv ie w s . U n fo rtu n a te ly  
fo r  O lsen, K H O U -T V 's  re p o rte r 

R oger l. in d b e rg  was one o f the  few  to  ask 
h im  w h e re  the  m oney came fro m . O lsen ad­
m itte d , lis te n e rs  w e re  to ld  by ano the r re ­
p o rte r, that “ lie  was funded  la rge ly  by the 
M eta l in d u s try . "  O lsen ins is ted  I bat his re ­
p o rt was unbiased. K IIO U -T V  ihen  p re sen t­
ed Dale E v c r it t  o f  the  H ouston  F ire  D e p a rt­
m en t, w lio  d ism issed O lsen ’s v iew s. Said 
E v c r it t ,  “ W hen you  have a g roup  like  th is , I 
th in k  th e y 're  go in g  to  be in te res ted  in keep­
ing those  funds com ing  in ."  O lsen has since



lo ft tho foundation . C o n vo n ien tly  fo r A llied , 
som e pro fess iona l lirc f ig h te rs  have s tro ng  
op in ions against p lasties and w ill s ta le  them  
pub lic ly . S h o rtly  a fte r the West chase H ilton  
lire . A nd rew  Casper, then ch ie f o f the San 
F rancisco F ire  D epartm en t, appeared on 
K B IX -I 'V . Casper ske tched a s im p le  causal 
so ',itence  in  the A K IM  ( irn n d  lire : "M o re  
1 1 ‘sties, m ore  tire s , m o re  deaths caused by 
the  inha lation o f to x ic  fum es ." h a te r he w ent 
on the p ay ro ll o f  the  Foundation fo r  F ire  
S afe ly , w h ich  he ha- since le ft.

I ! IF F  A N  FX  F IR F  C I I IF F
has creden tia ls  to  speak out. 
th is  can hard ly  he said fo r  
ano the r I ’ VC ‘opponent li-  
nanced by A llied . Deborah 

W allace is p res iden t o f the  Public In te res t 
S cientific  C onsu lting  Service, ano the r orga- 
n i/a lio n  m a in ly  backed b y  the com pany, to  
the  tune o f S I 7.(100 a q ua rte r. W ith  a Ph.D. in 
env ironm enta l phys io logy , Wallace has lit t le  
exp e rtise  in deaths from  tires . Vet she tra v ­
e l-  the c o u n try  preach ing  the dangers o f 
PVC and calling  h e rs e lf "a n  expert on lire  
to x ico lo g y ."

She also made a p re tria l deposition  in IPSO 
as an "e xp e rt w itn e s s "  in the litig a tio n  m is  
inn  fro m  a M ay 1077 lire  at the B everly  H ills  
Suppei C lub in Southgate . K en tucky , in 
which 1(‘>5 died. I.a te r she tes tified  that nu- 
topsv  rep o rts , hosp ita l adm ission reco rds  o l 
su rv ivo rs , and ques tionna ires  s tro n g ly  sug­
gested that PVC was respons ib le  fo r  the 
deaths and in ju ries  at the lire . On th is  point 
she was d isputed d u rin g  the tria l In  the m ed­
ical exam iner o f St. I.ou is  C ounty.

The Foundation fo r  F ire  S afe 'y  has lo b ­
bied repeat-eillv. S evera l s ta les  have been 
cons ide ring  b ills  i l ia i w ou ld  req u ire  that all 
m ateria ls  be tested to r th e ir  com bustion  to x ­
ic ity  befo re  they can be considered  fo r up- 
p iova l in bu ild ing  codes. Since m etal conduit 
can 't hum , ii w ou ld  pass such tes ts ; PVC 
m ight not. U n fo rtu na te ly , sa tis fa c to ry  te s t­
ing procedures don 't yet ex is t. Vet on M ay (i, 
1982, I f irk y  appeared befo re  the lire  safety 
subcom m ittee  o f the New Yoi k S ta le  senate 
finance com m ittee  and declared that they do. 
An inha lation lest p ro to co l that lie  helped de 
v e lo p a l the Nationa l Paire.au o l Standards, he 
said, is able to  p ro ve  that one m ateria l is 
m ore  tox ic  than another.

One reputab le  a u th o rity  d isputes l i ir k v .  
'T h e re 's  no co rre la tio n  betw een the  test 
m ethod and w lia t happens in a real l i r e . "  says 
Irvine, F inhorn , an adjunct p rn fcsso i at the 
U n iv e rs ity  o f U tah, w ho  has pub lished 100 
papers on com bustion  tox ico logy . "V e t P.irkv 
is go ing  around the c o u n try  try  in i; to  ban ma­
te ria ls  based on incom p le te  te s ts ."  The  Bn- 
reau o f S tandards adds that even i f  its  test

p ro toco l w e re  ready to  he used, w h ich  it 
isn 't, it alone w ou ld  n o t ju s t ify  banning som e 
m ateria ls  fro m  b u ild ing  codes.

T he  p las tics  in d u s try  and C arlon have 
charged A llie d  w ith  using questionab le  tac­
tics  w ith in  the N ationa l F ire  P ro tec tio n  A sso ­
c ia tion . P rio r  to  an N FPA  vo te  in M ay 1980 
that w ou ld  have recom m ended the  inclusion  
o f  Cat'lon's flex ib le  PVC conduit in the  Na­
tiona l F le c tr ica l Code, they  say. A llie d  and 
o th e r com panies and trade  o rgan iza tions in  
the stee l in d u s try  purchased scores o f land  
perhaps as m any as 100) $50 m em berships 
in the organ iza tion. W hen the vo te  came up. 
these new  m em bers helped to  defeat Cat ­
ion 's  conduit by 591 to  5911.

F V F R A I. N FPA  M F M B F R S  w ere 
outraged by the  way the outcom e 
was achieved. One. N athan ie l Add- 
le inan, a reg is te red  lire  p i e le c tio n  
eng ineer w ith  Boeing Co.. was par­

ticu la r ly  incensed when he addressed the 
g roup  a lte r  the vote : " I  had occasion to  have 
lunch w ith  a gen tlem an  w ho is a salesman fo r 
one o f the stee l com panies and he d idn ’ t 
know  w hy he was here, l ie  was going to  go 
to  a m ee ting  at 12:50 to  lind  out w hy  he was 
h o le  and be to ld  how  to  vote. T h is  is w ha t's  
happening here  today. We cannot let the 
NFPA degenerate  to  that type  o f th in g ."

B efo re  and a lte r  A llie d  helped vo te  Car 
Ion's conduit out o the  e lec trica l code, ii was 
se lling  PVC products. F ve ii though A llied  
P resident K renge l c la im s that he was aware 
o f p las tics ' hazards as fat back as 1972, his 
com pany sold PVC conduit du ring  the m id 
S eventies th ro ug h  d is tr ib u to rs . Asked bow 
lie  could s i'l l a p roduct that lie  considers liaz- 
ardous, K renge l says. “ M aybe we began to  
realize how  bad it was la ter. A nyw av, as soon 
a- we began to  i ealize how  bad it was. we got 
out ot the business.”

Allied'--, genera l counse l. John l.ison, says 
A llie d  got out o f ih i- PVC business fo r a d if­
fe rent reason: il lost its  sup p lie i. l ie  adds, 
" ( tin supp lie rs  could not keep us p rice  co m ­
p e tit ive . T h e re  wasn't enough p ro lil m argin  
in 1975." A llied  got back in to  the PVC mar 
ket d in in g  the s u in iiie i o l 19,HU. K renge l and 
o th e r A llied  o tlic c rs  w o rke d  out i deal in 
w hich K’ob in tech  w ou ld  p roduce r ig id  p lastic 
conduit fo r A llied  on a p riva te  label basis. 
K re n ge l now  says lie  wasn't aware that A l­
lied was in I he PVC business a second lim e . 
Asked it suh o ih in n ie s  bad put A llie d  back 
in to  PVC w ith ou t his kno w in g  about il,  lie  re ­
sponds: "L o o k , ii was a noth ing  k ind o f  th ing. 
It was incidenta l and m om enta ry. W hen we 
knew  what was going on w e backed o i l, "  

A ctua lly  A llie d  sold PVC conduit from  
about Septem ber 1980 to  M arch 1981. l l  did 
so. m o reover, w ith ou t w a rn ing  users ol the

tire  hazards it p ro fesses to  be concerned 
about. A ccord ing  to  l.ison . K re n ge l got out ol 
the business because th is  lim e  he in illy  
found the m ateria l hazardous. "T e d  was 
amazed by the h o rro rs  o f the M t iM  lire , and 
then the o th e rs ."  says l.ison.

A llie d 's  supp lie rs  rem em ber a com ple te ly  
d iffe re n t s to ry . W hen A llie d  concluded its  re ­
la tionsh ip  w ith  R obintech, Pat M adorm o. 
R obinteeh 's  execu tive  v ice  p res iden t, met 
B ern ie  Auerbach. A llie d ’s product deve lop ­
m ent m anager, and asked w hy  A llie d  was 
calling  it q u its . A cco rd ing  to  M adorm o. A u e r­
bach to ld  h im  that A llie d  felt that PVC was a 
d iffe re n t m arket fro m  those it was used to. 
"T h e  PVC m arket got p re tty  tough around 
th e n ,"  says M adorm o, "and  there  wasn't 
enough m arg in  fo r them  to  buy from  Robin­
tech and re s e ll."

A llied  re tu rn e d  to  the PVC business fo r  a 
th ird  tim e  in N ovem ber 1981. It acquired F l­
eet! M eta! P roducts  Co. o f ■•'ranklin Park. I l l i ­
nois, one o f w hose product lines is PVC coa l­
ed. A cu rren t p roduc t, called S tru t, is a 
hanging PVC-coaled p ipe holder. I f  the big 
ho te l tires  convinced K renge l he should gel 
out o f the business, why is A llied  selling 
som eth ing  like  this? " L o o k ."  says l.ison, "w e  
don 't know  w hy people d ie  from  tires m tins 
c o u n try ."  But w o u ldn ’t PVC be dangerous in 
th is  sort o f application? "W e  don 't have a 
corner on the w isdom  o f the  w o r ld ."  l.ison 
says, "and  Facto ry  M u tua l |u tes ting  o rgani 
za lion that does inspections fo i the insin 
unco in du s try  | kept te llin g  us that th is  si n il is 
line, that i t 'l l  be included in all the codes. You 
know , to r  lo ts  o f app lica tions PVC is b e lte r  
than our s tu ff ."

D espite  th is  s trange  adm ission, A llie d 's  
w a r on PY'C has con ia iu cd  w ithou t le tup. 
Last S eptem bei the n e w s le tte r o f the A m e r i­
can C ouncil on Science and Health, a con ­
sum er education g roup, published an ai t id e  
headlined "T h e  M erchand is ing  o l F e a r" on 
some less iban  savory  aspects o l A llie d 's  
campaign. X oe lle r 's  quick rep ly  was m ora lly  
lo fty : “ A lthough  A llie d  obv ious ly  has an in 
Ic ie s t il l t i lls  issue, w e bad cve rv  oppo l I ill n 
Iy  to  e n lc i the PVC mat ke l and chose not to 
on salelv grounds. We b rlieV e  th is  iss lle  i on 
corns human life  and sa fe ly , and th e re fo re  
transcends the com m erc ia l in te rest ot any 
com pany o i in du s try . We believe oiu ii-c o id  
shows th is  con ce rn ."

■ A llie d 's  reco rd  is som eth ing  ra llu -r d iffe r 
out a rar • w e ll docum ented  exam ple o f tin 
fa ir lactic-, in tin- m arketp lace. Companies 
ba ttling  new  p roduc ts  o fte n  play lo ug h , w ith  
h igh -pn  -ss ire  salesm anship, aggressive p r ic ­
ing, antagon istic  ads. B ill a few  go fu r th e r, in 
ways that s idestep no tice . A llie d  has called 
a tte n tio n  to  its e lf In  ove rreach ing . □
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CONSTRUCTION

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 = 10IAL SQUARE INCHES or AC ILJAL PIPE MAIERI/.L

0.04896 = TOTAL SQUARE FOOT OF AC I UAL PIPE MATERIAL

.04896 ♦ 439.10 = .01115?u
l

CASE II 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 = .0075?,; . . .
. ' •» a < •>’i f
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January 25, 1903 

Page Two

Phoenix City Council

CASE III 1WD HEDHQOM APARTMENT 

005 Square Teel

EXACT AREA OF VERTICAL WASTE AND VENT PI>:NG

1 - 1£" NOM 

3 - 2" NOM 
2 - 3 "  NOM

0.AO = TOTAL SQUARE INCHES OF ACTUAL PIPE MATERIAL. 

.0500 = TOTAL SQUARE FEET OF ACTUAL PIPE MATERIAL.

.0500 f 005 = .00665?u

C O N C L U S I O N :

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.
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NIOSH INVESTI6AT0RS: 
Edward L. Bakar, M.D. 
Thomas J. Smith, Ph.O.
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J. SUM1ARY

In June.1981, the National Institute for Occupational Safety and Health 
;v, (NIOSH), rocalvad a rarest from tha Plumbers and Sasfittars Local 

'! Union 12, Boston, Massachusetts, to evaluate health affects froai 
working with polyvinyl chloride (PVC) plpa cawnts and cleener*. To 

.c v avaluata tha affacts of thasa axposuras wa conducted: 1) a aall

.H i a W #
&

U j n * w -
< i d « p

^ /  *' v I

quastlonnalra survey of tha local union's rshlp; and 2) an
anslronaantal evaluation of solvent axposuras and mdlcal evaluation of 
nine exposed workers at thrpa *Wk litas, where high solvent axposurasayuMMe '-W V I ' ■ «Hfvt occur a

tfTfuv' i v  ) 
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Of nine time-weighted average (THA) exposure determinations for aethy.1 
- ethyl-ketone (HOC), tatrahydroftiran (THF), and tyclghexanone, none 

exceeded tha survey criteria of 590 bo/M3, 590 ng/M3, and 100 
■l/M3, respectively. Ukawlsa, four *peak" exposure determinations 
did not exceed survey criteria of 885 ng/M3 , 735 ng/ia3, and 400 

•eg/M3. THA exposures for: L1MEX ringed from none detected to 170 
.mg/M3 (nean of 26 ng/M3); 2)THF ranged froai 0.6 to 400 ng/M* 

i (nean of 100 ng/M3); and 3)eyclohexanone ranged from none detected to 
, »  ng/M3 (wan of 4 ng/M3). Oltaathyl fomandda was not detected on 
> any of tha air sanplas. A coablned exposure Index calculated for the 

vapor wlxturi and based on Irritation and nervous system affacts 
Indicated one of the nine plotters' exposure to be above survey 
criteria (1.33 vs 1.0).

Of the 740 pluwers surveyed by mall questionnaire, 353 (48X) 
responded. Most had worked with olestlc oloe, almost half for 10 or 
nore years, but only 78 has worked with It for nor: then 13 weeks In 
the proceeding year. Dizziness (54X), headache (41%), eye Irritation 
(36X1, Irritation of the skin of the hands (36X), and t1nq)1nq or 
nuWness 1n the fingers (33X) were frequently reported ana were 
attributed by the plumbers to working with PVC ploe. However, the low 
response rata for the survey and the tendency for responders to report 
nore sywtcea than non-responders Indicates that tho oruvalence of 
reported lynptoet may be overestiwted.

The nine pi unban participating In the nodical survey reported a 
prevalence of Vmptoms, similar to that found In the w11 questlomalra 
survey. Physical examinations and laboratory testing showed no 
abnormal findings attributable to solvent exposure. As a group, the 
participants had no appreciable dqcroment over the uerk&ty In any of 
tho neuropsychological tests.

, fc'ifc 
i[ i lt f .p 'V vrf ' t ' J  •

The envlrowwntal data did not Indicate excessive solvent exposures. 
None exceeded survey criteria k  usMA standards, and only one of nine 
coehlned solvent exposure fractions exceeded evaluation criteria. The 
nodical study of a limited mabtr of plumbers documsntad no Iwatnsent 
of brain function and no work-related chronic disease, but the 
questionnaire survey revealed a high reported prevalence of acute 
symptom associated with working with PVC pipe. However, due to the 
nature of this study, a definite link between the solvent exposures and 
reported health affects was not established. Recommendations to reduce 
solvent exposures in pluWIng are Included in Section VIII of this

KEYWORDS: SIC 1711 (Pluafelng, Heatliq, *£d Air Conditioning), PVC
pipe cement, methyl ethyl ketone, tetrahydrofuran, cyclohexaoone,

) , dimethyl fdrwmlde, neurabehavloral eats, headache, dizziness, nausea, 
. we, nose, throat, and skin Irrltetl

j u :  f i  
*
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BUILDING AND HOUSING DEPARTMENT

June 5, 1981

Mr. Jack Lancaster 

P. P. S. A. -

City 0(5 (VCa Aiista
CALIFORNIA

I

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.

Sincerely,

uugene J. Grady —

Director of Buildincyand Housing

EJG:js

E n e l .



In d ia n a
I N D I A N A P O L I S ,  46204

A D M IN IS T R A T IV E  B U IL D IN G  C O I , 'N : iL  
OFFICE OF THE STATE BUILDING COMMISSIONER 

300 GRAPHIC ARTS BUILDING 

215 NORTH SENATE AVENUE 

INDIANAPOLIS. IND IANA 46204

November 13, 1980

J a c k  L a n c a s t e r
P l a s t i c  P i p e  & F i t t i n g s  A s s o c i a t i o n  
999 N o r th  Ma in
Glenr.  E l l e n ,  I l l i n o i s  60137

Re: You r  l e t t e r  o f  O c t o b e r  8 ,  1980
c o n c e r n i n g  code a c c e p t a n c e  o f  p l a s t i c  
p lum b ing  sys tems

Dear Mr .  L a n c a s t e r :

On November 4 ,  1976 the  A d m i n i s t r a t i v e  B u i l d i n g  C o u n c i l  adop ted  the  
1976 E d i t i o n  o f  t h e  U n i f o rm  P lum b ing  Code w i t h  an amendment to T a b l e  A 
"P lum b ing  M a t e r i a l  S t a n d a r d s " ,  a l l o w i n g  CPVC o r  PVDC, C h l o r i n a t e d  P o l y ­
v i n y l  C h l o r i d e  W a te r  P i p i n g  ASTM 0 2846-70  and a l s o  w i t h  an amendment 
t o  S u b s e c t i o n  401 (a )  a l l o w i n g  the use  o f  ABS & PVC f o r  s a n i t a r y  p lu m b in g .  
The re  i s  a n o t e  w i t h  t h i s  amendment t o  the  e f f e c t  t h a t  l i m i t s  on ABS o r  
PVC a r e  no t  adop ted  as a p a r t  o f  t h i s  Code. To t h i s  d a te  we have had 
no a ppa ren t  p rob lem s  w i t h  i n s t a l l a t i o n s  u s i n g  t h e s e  m a t e r i a l s  and the  
S t a t e  o f  I n d i a n a  has  found them to  be a c c e p t a b l e  when i n s t a l l e d  i n  
a c c o rd an c e  w i t h  the  amended P lum b ing  Code and M a n u f a c t u r e r ' s  recommenda­
t i o n s .

I f  t h e r e  a re  f u r t h e r  q u e s t i o n s  c o n c e r n i n g  t h i s  m a t t e r  p l e a s e  f e e l  
f r e e  t o  r e f e r  them to  e i t h e r  m y s e l f  o r  Mr. Hoy t  P e r r y  o f  t h i s  o f f i c e .

John W. Ca rmack ,  D i r e c t o r  
Code R e sea r ch  D i v i s i o n

JWC:tw

c c :  f i l e
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H o u s e  o f  R e p r e s e n t a t i v e s

PLASTIC PIPE: LOW COST AND HIGH RELIABILITY
M r . H E C H L E R  o l W est V ir g in ia . M r . 

Speaker, some years ago w hen  a  fr ie n d  
of m in e  came In to  m y  office and  showed 
m e a piece o f p las tic  p ip e , and  sa id  it  
m ig h t  some day  be w id e ly  used in  p lu m b ­
in g  an d  o the r p ip in g , I  th o u gh t the sug­
gestion was a  lit t le  fan tas t ic . B u t it  has 
he ld  up  unde r the stresses and  the 
s tra in s , resistance to chem ica l a ttack , 
a nd  in  m any  o the r ways p roven  to be the 
k in d  of tough  com pe tit io r w h ic h  con­
tinues to m ake  g reat new  advances every 
year.

T he  Fede ra l H o us in g  A d m in is t ra t io n , 
a fte r ana lys is  o f the testim ony p resent­
ed, dec ided In  1961 to proceed w ith  the 
insu rance  of hom es equ ipped  w ith  p lastic  
p ipe . T h is  is a  p a r t ic u la r  type o f p lastic  
p ip e  k now n  as "ABS". In  cose anyone  
wonders , M r . Speaker, those letters 
stand  fo r "ac ry lon ltrlls-butad lene-sty-  
rene .” T h is  p a r t ic u la r  fo rm  o f p lastic  
was invented  In  1944.

WHAT All OUT THE IlUGCYWltH' MAKERS?
W heneve r a ny  new  in v e n t io n  sudden ly  

h its  the m a rke t , it  is qu ite  n a tu ra l In  ou r 
com petitive  system th a t the produc t It 
replaces stugg les to re ta in  Its com petitive  
pos it ion . T h is  is c e rta in ly  true o f m e ta l 
p ipes, s t ill w id e ly  used in  re s id en t ia l con­
struc tion . A n  in te res tin g  s id e lig h t  on the 
great s trugg le  is the fact that In  the p ro ­
cess m ore  and  m ore  p u b lic  at ten t ion  has 
been attracted to the po ten t ia l uses of 
ABS .

M an y  p lu m b in g  codes, w h ic h  have  be­
come obsolete since the deve lopm ent of 
ABS p lastic  p ip e , have  no t yet recogn ized 
ABS . T h is  appears to be the  p r im a ry  rea­
son w hy  cast iro n  is used in  re s id en t ia l 
construction . O f course there have also 
been some efforts to d iscourage  u n io n  
acceptance o f the new  a n d  less costly 
p lastic  p ipe .

H I S T O R Y  o r  AUS DEV U .O P M  E N T
T here  is a  20-year h is to ry  o f so lid  de­

ve lopm ent In  the use of ABS  p lastic  p ip e . 
T h a t  is a  sho rt pe r io d  o:.' t im e , bu t g ia n t  
strides have been m ade  In  th a t  sho rt 
pe r iod , os ev idenced by the fo llo w in g  
t im e tab le :

1044. ABS (aerylonltrlls-tiutadlene-styrene) 
pln.Ttlc In von tod.

1047. In it ia l use of AES pipe— In h igh ly  
corrosive applications, euch as chemical 
process p ip ing , water purification plums, nnd 
sowage treatment plants. ABS perforns suc­
cessfully where metal pipe fa iled.

I960. ABS drainage pipe accepted by the 
mobile home Industry. Completely dli placed 
metal drainage pipe because of lig h t weight, 
thermal stub lllty and tojghncss. Over one 
m illio n  mobile homes now have ABS pipe,

1001. Federal Housing Adm in istration In ­
sures loans on homes equipped w ith  ABS 
dra in , waste and vent pljpe (D W V ).

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 perm it use 
of ABS drainage pipe.

1966. A ll regional and national codes ac­

cept ABS DWV pipe. 200,000 new homes In ­
stalled w ith  this materia l.

1907. ABS drainage p lum b in g  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.1 residential Installations now exceed 
500,000.

RESISTANCE 10 CHEMICAL. ATTACK
M r . Speaker, yeste rday  I  h a d  the In ­

te resting  experience o f w itn e ss in g  a 
u n ique  e xp e r im en t v is u a lly  conducted 
before a congress iona l com m ittee . D r . 
R obe rt L . B e rgen , U n )ro y a l chem is t , 
poured  e qua l q u an t it ie s  o f d ilu te d  m e r­
cu r ic  c h lo r id e  in to  tw o p l u m b in g  traps—  
one o f m e ta l a n d  one o f ABS  p ln s t ic . I n  
o rde r to protect the ru g  In  the R a y b u rn  
B u ild in g  com m ittee  room , w h ic h  is the  
p r id o  a n d  jo y  o l’ the  c h a irm a n , t ra n s ­
pa re n t p ln s t ic  bags were c a re fu lly  d ra ped  
over the p lu m b in g  traps  to a v o id  any  
chem ica ls  b e in g  s p ille d  on  the  ru g . 
W it h in  m in u te s , the  m e ta l t ra p  wns 
c racked a n d  le a k in g ; the ABS  tra p  was 
In tac t ,

D r . B e rgen  e xp la in e d  to the  c o m m it­
tee t l ia t  the  dem ons tra t io n  h a d  been p re ­
sented in  o rde r to re fu te  ev idence w h ic h  
h a d  been o ile re d  to the sam e  com m ittee  
last J u ly  by spokesm an fo r  m e ta l- p ip e  
in te rest.

D r . B ergen  fu r th e r  e x p lu in e d  th a t  a n y  
m a te r ia l can  be caused to f a l l  u n d e r la b ­
o ra to ry  cond it io n s  o f stress, t im e , a n d  
e n v iro n m e n t . A n y  test to be u se fu l, he  
sa id , m ust s im u la te  a c tua l use cond it io n s , 
and  o n ly  such tests are v a lid  In  p re d ic t­
in g  the service l if e  of a  m a te r ia l fro m  
la bo ra to ry  d a ta .

D r . B ergen  s a id :
In  p lum b ing  synten.6, aggressive chemicals 

aueh ilb tho photographic f lu id  used In  tho 
demonstration arc lnv ir iab ly  d ilu ted  and the 
cxjioinire tlmo la m in im a l due to llunh lng no­
tion.

H e  sa id  stress co rros ion  has been 
k n o w n  fo r  decades to be com m on  to a l l  
m a te r ia ls , in c lu d in g  m e ta is  a n d  p lastics . 
T he  te rm  refers to the  fa c t th a t  m a te r ia ls  
a rc  m o re  sub jec t to  c h em ic a l a ttack  u n ­
der c ond it io n s  o f a p p lie d  stress.

H e  c o n t in u e d :
In  a laboratory, tota lly unrealistic condi­

tions of stress can be established and a m a­
terial can also bo subjected to fu ll concen­
tration of active reagents for protracted pe­
riods, but such stresses s im p ly do not occur 
In p lum b in g  drainage systems Aside from  
the fact that reasonably good workmansh ip 
can be expected from  a sk illed  trade, and 
that the pub lic  norm n lly  has the protection 
of p lum b in g  Inspection, the very flex ib ility  
of ABS pipe m in im izes 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 s instantiated by actual case histories 
where ABS chemical h an d lin g  systems have 
rendered trouble-free, service for 20 yeara. 
Such systems were Installed where metal pipe



h a d  fa i le d  f r o m  s tre w  c o rro a lo n .
D r . B e rgen  c onc lu ded :
The existence of 1,600,000 successful ABS 

cfralnage p lum b in g  installations, w ith  no evi­
dence of stress corrosion or chemical attack. 
Is the best evidence of the complete su itab il­
ity  of ABS pipe for dra in , waste and vent 
service. ENTER A WEST VIRGINIAN

I  w i l l  a lw ays  c a ll E . R . T hom pson , J r ., 
a  W e s t V ir g in ia n , M r . S peaker, even 
th o u g h  he Is now  te c h n ic a lly  a  con­
s t itu e n t o f the g e n t lem an  fro m  M issou ri 
[M r . B o l l in g ] .  Perhaps  M r . T hom pson  
was b o rn  In  P ao la , K a n s . P e rhaps  he d id  
receive h is  c iv i l e n g in e e r in g  degree fro m  
the  sam e in s t itu t io n  th a t  g ran te d  an  a n i­
m a l h u s b a n d ry  degree to m y  ow n  fa th e r , 
the  U n iv e rs ity  o f M is so u r i. P erhaps he 
w as a  c iv il e n g in ee r w it h  the  Los Angeles 
D e p a rtm e n t o f W a te r  a n d  Power fro m  
1958 to 1960. B u t no  In d iv id u a l can  deny , 
M r .  S peake r , th a t M r . T ho m pson  came 
to W e s t V ir g in ia  In  I960 , a n d  he  jo in e d  
the  M a rb o n  C hem ic a l D iv is io n  In  m y  
ow n  congress iona l d is tr ic t . A t firs t , he  
was in  cha r/e  o f the  p ipe  testing p ro g ram  
h i  M a rb o n ’s te chn ic a l dep artm en t , a nd  In  
1962 m oved  o n  to become app lic a t io n s  e n ­
g in ee r in  cha rge  o f p ip e  products . A fte r 
th is  f low e ry  in t ro d u c t io n , I  shou ld  add  
th a t  M r . T hom pson  Is now  sales m e a g e r  
o f B o rg - W a rn e r  p ip e  products fo r  Borg- 
W a m e r  C o rp .

A l l  t i l ls  I s  le a d in g  u p  to test im ony 
w h ic h  I  pe rsona lly  hea rd  M r . T hom pson  
present yesterday to a  congress iona l com ­
m ittee . H e  re la ted  the  fac t th a t the F e d ­
e ra l H o u s in g  A d m in is t ra t io n  h a d  f irs t 
been app roached  in  Novem ber, 1960 to 
discuss the m e r its  o f p las t ic  d r a in  waste 
a n d  ven t p ip e  a n d  f lt t in g s . in  o rde r to 
es tab lish  a  su itab le  spec ification  fo r  use 
o f th is  m a te r ia l fo r  F H A -m o rtga ged  
hom es . A second m ee t in g  was h e ld  w ith  
F H A  offic ia ls  in  W a s h in g to n  on M a rc h  2, 
1961, a t  w h ic h  a d d it io n a l In fo rm a t io n  
w as presented on chem ic a l resistance, 
d im e n s io n a l s ta b ilit y  w ith  respect to ho t 
w n tc r , a n d  c rush  s tre n g th . A  Use o f M a ­
te r ia ls  B u lle t in  w as p ub lished  by F H A  
on  D ecem ber 15, 1961, a u th o r iz in g  p e r­
m is s io n  to use ABS p ipe  In  hom es w ith  
F H A - in s u re d  m o rtgages .
FEDERAL HOUSING ADMINIS' _mON DEFENDS J'LASTIO riPK

O n  F e b ru a ry  10, 1 9 6 6 ,1 pe rsona lly  a t ­
tended a fu r t h e r  h e a r in g  a n d  p resen ta­
t io n  to A ss is tan t Secretary  o f H o u s in g  
a n d  U rb a n  D eve lo pm en t a n d  F ede ra l 
H o u s in g  C om m iss io ne r P h i l ip  N . B row n-  
s tc in . M r . B ro w ns te ln  subsequently  w rote  
to o u r  co lleague  fro m  C onnecticu t, the 
H o n o ra b le  Jo h n  S. M o nag an :

Our review o l the mate r ia l presented at the 
February 10, 1000 meeting In  my olfice has 
been oompleted and, In  add ition , we hnvo tho 
results of an Independent laboratory test. 
On the basis of the findings, wo have no basis 
fo r changing tho conclusion reached In  1001 
when Mntcrlals B u lle tin  #33 was Issued.

C om m iss io ne r B row ns te ln  fu r th e r  re ­
p o rte d :

Wo hnvo recently surveyed a ll our field 
offices to learn If there had been any com­
pla ints from  owners of homes w ith ABS dra in  
waste and vent p ip in g . The results showod 
that not a s ingle compla int had been 
received.

T h e  above quo ta t ions  a n d  fa c tu a l d e ­

ve lopm ents  w ere  a l l  repo rted  by M r . E . S . 
T h o m p so n , J r ., w h o , desp ite  the fac t he  Is 
now  a  M is s o u r ia n , I  w i l l  a lw ays  re c a ll as 
a  key  o ffic ia l a t the  W a s h in g to n , W .  V a „  
p la n t  o f the  M a rb o n  C hem ic a l D iv is io n  
o f B o rg - W a rn e r  C o rp .

WHAT ABOUT COST COMPARISONS?
A s ide  f r o m  the cost com parisons  o f 

cons truc t io n  m a te r ia ls  a t the present 
t im e , lo n g- te rm  trends a re  m uch  m ore  
s ig n if ic a n t . T h e  cost d is advan tage  o f a l l 
types o f m e ta l p ip e  versus ABS  is  bo und  
to w id e n , because o f the h ig h  la b o r  cost in  
m a n u fa c tu re  a n d  the in c re as in g  scarc ity  
a n d  h ig h e r  cost o f r a w  m a te r ia l. A l l

p roduc ts  w h ic h  are  in h e re n t ly  h ig h  i n  d i­
rect la b o r  content a re  a t a n  in c re as in g  
econom ic  d is ad van ta ge  as w age  scales 
con t in u e  to rise . T h is  d iffe rence between 
steel, ir o n , o r  copper aa opposed to  ABS  
is  d ra m a t ic .

T h e  copper, ir o n , a n d  steel In dus trie s  
a re  b ecom in g  in c re a s in g ly  dependen t o n  
ores Ir o m  fo re ig n  sources. T h is  tends to 
increase cost as w e ll aa in s ta b il it y  o f sup­
p ly . B y  contrast, the  pe tro chem ica l 
p la n ts  p ro d u c in g  the  a c ry lo n it r ile , b u ta ­
d iene , a n d  styrene in g re d ie n ts  fo r  ABS 
are  a lm o s t l it e r a l ly  p la ced  ever the  o il 
a n d  n a tu r a l gas f ie ld s  in  the  U n ite d  
States w h ic h  a re  the  source o f these h y ­
d rocarbons .

T he  d is p a r ity  In  la b o r  costs beg ins  
w it h  the  m in e r a l depos it in  the e a rth . 
T he  e x tra c t io n , sm e lt in g  ore reduc tio n , 
a n d  r a i l  t ra n s p o rta t io n  o f m e ta l raw  m a ­
te r ia ls  a l l requ ire  a  h ig h  p ro p o rt io n  o f 
d irec t la b o r . B y  con trast, o il a n d  n a tu ra l 
gas a re  p roduced  f ro m  w e lls  a n d  d e liv ­
ered to process ing p la n ts  by  p ip e lin e . T he  
chem ica l In d u s try  ra n k s  a rr .cng  the  lo w ­
est In  la b o r  content o f a l l  types o f m a n u ­
fa c tu r in g .

METAL PIPE FABRICATION COSTLT
F a b r ic a t io n  In to  p ip e  a lso offers a  

s t r ik in g  con tras t. F a c to ry  la b o r  is t y p i­
c a lly  over o ne- th ird  the va lue  o f f in is h ed  
p roduc t in  a cast- iron  so il-p ipe  fo u n d ry . 
I t  is less th a n  10 pe rcen t in  a  w e ll- m an ­
aged AB S  p ip e  ex tru s ion  p la n t . T h e  l ig h t , 
to u gh  ABS p la s t ic  then  offers fu r th e r  
sav ings  in  tra n sp o rta t io n , h a n d lin g , a n d  
in s ta lla t io n . T he  w e ig h t  Is n  fra c t io n  o f 
m e ta l p ip e , the c h em ic a lly  v o id e d  con­
nections are  faste r, a n d  m couan lca !, d a m ­
age is  reduced because o f the in h e re n t  
toughness o f ABS .

A concept o f  the ABS  C ounc il is th a t 
ABS he lps  to im p ro ve  the  p ro d u c t iv ity  
o f  la b o r  o n  the jo b  site , the reby  h e lp in g  
to suppo rt the h ig h  a n d  r a p id ly  inc reas­
in g  s ta n d a rd  o f l iv in g  o f the J ou rneym an  
p lu m b e r . T he  o n ly  a lte rn a t iv e  to inc reas­
in g  the p ro d u c t iv ity  o f ons ite  construc­
t io n  la b o r  is p re fu b r ic a tto n  o f m a te r ia ls  
a t  the fac to ry . T h o  c h e m ic a lly  w e lded  
A B S  jo in ts  re qu ire d  a s k il le d  m echan ic .

A s ide  fro m  the econom ic  aspects, M r . 
S peake r, ABS owes m uch  o f  its  suc­
cess to the pe rfo rm ance  advan tages  of 
g rea te r pe rm anence  due to supe r io r 
c hem ic a l resistance , toughness , a n d  the 
c hem ic a l w e ld  w h ic h  Is the strongest p a r t  
o f the p ip e .

ULTIMATE RESOLUTION OF ISSUE
T he  obv ious m sw e r to the m a te r ia ls  

ba tt le  b e in g  fo u g h t  fo r  econom ic  reasons 
Is  the com plete  d iv e rs if ic a t io n  o f the cast 
Iro n  a nd  copper In d us tr ie s  in to  A E S  p ip e . 
T h is  deve lopm en t is  a lre a d y  w e ll u n d e r  
w ay . T o d a y , every m a jo r  copper o r  cast 
ir o n  p ip e  c om pany  Is e ith e r  in  the p la s ­
tic  p ip e  business , d is t r ib u t in g  the p ro d ­
uct o r  s tu d y in g  the  m ove . W h e n  th is  
d iv e rs if ic a t io n  is  com p le te , the  c am ­
p a ig n  o f d is p a ra gem en t o f A B S  shou ld  
be b e h in d  us.

T he  roster o f cast ir o n  com pan ies  now  
p ro d u c in g  p las t ic  d r a in  waste a n d  vent—  
D W V — inc ludes  in d u s t ry  leade rs  such 
as U .S . P ipe  & F o u n d ry , Jam es B . C low  
&  Sons, G la m o rg a n  P ipe  ft F o u n d ry . 
A m e r ic a n  B rass ft I r o n  F o u n d ry , a n d  
C ha r lo tte  P ipe  & F o u n d ry .

T h e  copper p ip e  a n d  f it t in g  In d u s try  
Is now : represented in  p la s t ic  D W V  by  
T r ia n g le  C o n du it  & C ab le , N lbco , a n d  
M u e lle r  B rass

I t  is  a lso s ig n if ic a n t  th a t  in  C an ada  
the  le a d in g  cooper p roduce r, M o ra n d a  
M in o o , as w e ll as the  la rge s t cast ir o n  
p ip e  fo u n d ry , C an ad a  I r o n , a re bo th  w e ll 
in to  the  A B S  D W V  business.

N o  doub t these progress ive  a n d  f a r ­
s igh te d  m e ta l p ip e  m anu fa c tu re rs  w i l l  
soon be jo in e d  b y  others .



material in lire are quantity, density, 
location, ventilation and the particular j ,_V._

i-T combination of materials.
. # & , *  . .. ‘  -  • • . ' Vi '

Many pWics are more difficult to ignite 
than wov J. 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 ^  
cushioning in public transportation resist 
both smoldering and flaming ignition.

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

, materials?
I* .*A 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 other1 
natural materials. Smoke, from any fire 
source, can be toxic. This has been con­
firmed by studies conducted at Johns 
Hopkins University, Columbia Univer- Q
sity, Harvard University, Southwest 
Research Institute, and other indepen- A
dent research establishments.

t ------------------------------------— —  -------------------------------------------------

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

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

example, a solid oak log will burn morei 
slowly than oak shavings. Similarly, 
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*.

Are small .scale combustion-toxicity \'ests 
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 
situations. It is not possible to judge 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 
ing, 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?
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- 
f a c t i v e l y  a d d r e s s  f i r e  s a f e t y ?

A Yes. The most serious problem involv­
ing fire safety and building codes is not! 
their adequacy, but rather the incon­
sistency of enforcement and ada ption of 
code revisions. Plastics face some of the 
most rigorous 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:
• scientific analysis of hazards posed by 
various elements of the Fire problem
»* collection and analysis of fire incident 
data
• 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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P L A S T IC SThe Facts about FIRE

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

r.-

THE FACTS ARE THESE:
• Both natural and man-made materials give 
off toxic combustion products when burned.

• The primary 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.

T H E  F A C T S  S H O W :

The U.S. fire death rate has decreased 
substantially over the last forty years while 
the use of plastics has increased dramatically.

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.
s i  • . • ■ : .. ,
As the Federal Trade Commission pointed 
out in the early 1970’s -  and many other 
government rnd private agencies have verified

ocnaviui ui inaieiiars ui asbcimmcs 111 real 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 is the primary tox­
ic gas.

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

Exactly the same statements can be made 
about burning natural materials such as 
wood, paper, wool o r 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 unusually 
hazardous smoke and gases, the fire death 
rate would be expected to be rising, not 
falling.

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.

.
Q What Is the cause of most fire deaths!

- .; •_

A 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.

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

A 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 in 
building construction has increased by 
more than 900 percent since the 
mid-1950’s. 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.

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

.. • «
* f.

A 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



P l a s t i c  P ip e  
and F i t t i n g s  
M i l l i o n s  o f  Pounds 
Sh ipped  ( U . S . A . )

3100

3000

2900

2 B 0 0

2700

2600

2500

2400

2300

2 2 0 0

2 1 0 0

2 0 0 0

1900

1800

1700

1600

1500

1400

1300

1 2 0 0

1 1 0 0

1 0 0 0

900

800

700

600

500

400

300

2 0 0

1 0 0

F I R E  DEATHS DECREASE  

AS USE OF 

P L A S T I C S  P I P E  & F I T T I N G S  I NCREASE  

1960  -  1980

F i r e  D e a t h s  ( T h o u s a n d

0  --------------------------------------------------------------------------------------------------------------------------------------
1960 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81

* • , v
*In 1976, the methodo logy  o f  r e p o r t i n g  f i r e  dea ths  changed.

**From 1974 onward, i n c l u d e s  p lumb ing  p ip e  o n l y ,  no t  f i t t i n g s .

SOURCES: N a t i o n a l  F i r e  P r o t e c t i o n  Assoc , , ,  and P l a s t i c  r i p e  & F i t t i n g s  A ssoc .
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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 HAS REMAINED QUITE 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 THAN DOUBLING OF THE POPULATION OF THE

U.S. 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 APR 1 7  *8u

Mr. Jack L ancaster .

Plastic Pip e  and Fittings Association 

490 P e nnsylvania A v e n u e  .

Glen Ellyn, Illinois 60137

D e a r  Jack:

Reference is nade to your letter dated March 28, 1980 r e­

garding the acceptance of plastic piping mat e r i a l s  in the 

Standard P l u m b i n g  Code.

The 1979 edition of the Standard Plumbing Code approves the 

use of the following plastic piping materials:

1. SCH 40 A B S -PVC DWV - above and be l o w  ground use, 

with no height limitations

2. ABS sewer pipe

3. P S P - P V G  sewer pipe

4. P S M - P V G  sewer pipe

5. P VC - thin wall sewer pipe (outside use only)

6. ABS & P VC pressure pipe

7. P o lybutylene pressure pipe 4 tubing (hot & cold water)

8. Polyethylene pressure pipe & tubing

9. CPVC pressure pipe (hot 4 cold water)

W h e n  installed properly these materials p e r form their in­

tended functions and we have no record of complaints or r e­

ported failures of these materials.

If we can b e  of further assistance, let us hea r  from you.
t

Yo u r s  very truly,

/ ■ I ' / J t ' L t u /
" " 7

W i l l i a m  G. Vasvary 

Executive Director

W G V / j p

M
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Mr. Levi
Goes to Juneau

w i t h  S t e v e  L e v i ,

r x > ;

; '  o  .v,

s L e g i s l a t i v e  A i d e  •;»4 . f  ;v

^  J a- ■'m. '• y4f ■*,. .
*4m .  j  ;.J. .

i i

L a s t  w e e k  —  a n d  t h i s  w e e k ,  
f o r  t h a t  m a t e r  —  t h e r e  i s  t h e  
a n n u a l  m a d  s c r a m b l e  f o r  c a p i*  
t a l  pro jectsr» w * ti* H  . a - s ’. ■

A f t e r  p r o t r a c t e d  n e g o t i a t i o n s  
b e t w e e n  t h e  A l a s k a  H o u s e  a n d  
S e n a t e  —  w i t h  a n  e y e  o n  e s t i ­
m a t e d  r e v e n u e  f i g u r e s  —  l e g i s ­
l a t i v e  l e a d e r s  c a m e  o u t  w i t h  a  
t a r g e t  a m o u n t  a n d  t h e n  a l l o ­
c a t e d  t h e  m o n e y  t o w a r d  s p e ­
c i f i c  c a p i t a l  p r o j e c t s . - - ; :  v.« •

T h e  g e n e r a l  c o n s e n s u s  a t  t h i s  
p o i n t  i s  t o  q u i t e  l i t e r a l l y  g i v e  
t h e  g o v e r n o r  e n o u g h  r o p e  t o  
h a n g  h i m s e l f . >  i - 1 

i  A s s u m i n g  t h e  c a p i t a l  p r o j e c t  
b i l l s  a r e  p a s s e d  f a i r l y  q u i c k l y ,  
w h i c h  v i r t u a l l y  i s  g u a r a n t e e d ,  
t h e  g o v e r n o r  w i l l  b e  f a c e d  w i t h  
t h e  d i l e m m a  o f  e i t h e r  s i g n i n g  
t h e  b i l l s  i n t a c t  o r  r i s k i n g  t h e  
w r a t h  o f  b o t h  t h e  H o u s e  a n d  
t h e  S e n a t e  b y  v e t o i n g  n e g o ­
t i a t e d  p r o j e c t s .  *

I t ’ s  i n t e r e s t i n g  to  n o t e  t h a t  
m a n y  o f  t h e  p r o j e c t s  w e r e  t h e  
t o p  p r i o r i t y  p r o j e c t s  v e t o e d  o u t  
o f  l a s t  y e a r ’ s c a p i t a l  b i l l .* * 1 '*

I n  o t h e r  w o r d s ,  i n  a n  a t t e m p t  
t o  s o o t h  r e l a t i o n s  w i t h  t h e  
g o v e r n o r ,  t h e  H o u s e  a n d  S e n a t e  
a r e  n o t  a t t e m p t i n g  to  o v e r r i d e  
t h e  g o v e r n o r ’s v e t o  o f  l a s t  y e a r ’s 
c a p i t a l  p r o j e c t s ,  b u t  a r e  t a k i n g  
t h e  m o r e  m o d e r a t e  r o a d .

B u t  i f  t h e  g o v e r n o r  a g a i n  
p l a y s  h a v o c  w i t h  t h e  a p p r o ­
p r i a t i o n s ,  J u n e n u  w i l l  h e a t  u p  
q u i c k l y  a n d  c o n s i d e r a b l y .  

t ^ F o r  t h e  b u s i n e s s  c o m m u n -  
' ity,-  l a s t  w e e k  a l s o  b r o u g h t  to  

t h e  f o r e  a n o t h e r  c h a p t e r  i n  t h e  
e p i s o d e  k n o w n  a s  t h c " p l a s t i c s  

. d e b a t e . "  F o c u s  o f  t h i s  d e b a t e  i s  
H o u s e  B i l l  5 0 8 7 1 ”  '

T h e u r d e r l y i n g q u e s t i o n  w a s  
w h e t h e r  A l u s k a  s h o u l d  a d j u s t  
i t s  p l u m b i n g  c o d e s  f r o m  1 9 7 9  
to  1 9 8 2  s t a n d a r d s .  F o r m a n y  it  
a p p e a r e d  t o  b e  a  s i m p l e ,  q u i c k  
b i l l .  B u t t h a t w a s  u n t i l  t h e d a y
o f  t h e  h « - n r in g .

T h e  f i r s t  w i t n e s s  b e f o r e  t h e  
H o u s e  L a b o r  a n d  C o m m e r c e  
C o m m i t t e e  n o t e d  t h a t  w h i l e  n o  
o n e  w a s  p a r t i c u l a r l y  o p p o s e d  
t o  t h e  o v e r a l l  b i l l ,  t h e r e  w a s  
g r a v e  c o n c e r n  o v e r  t h e  u s e  o f  
p l a s t i c  p i p e .

I t  w a s  n o t e d  t h a t  p l a s t i c  c a n  
b e  b u r n e d ,  w h i c h  w o u l d  r e le a s e  
t o x i c  f u m e s  a n d ,  i f  n o t  p r o p ­
e r l y  i n s t a l l e d ,  s p r e a d  a  f ire  f r o m  
o n e  a p a r t m e n t  t o  a n o t h e r .  
T h e r e f o r e ,  b u i l d e r s  s h o u l d  n o t  
b e  a l l o w e d  t o o  m u c h  l a t i t u d e  
i n  t h e  U 6 e  o f  p l a s t i c  p i p e s  i n  
b u i l d i n g s .

T h e  i n d u s t r y  w i t n e s s ,  h o w ­
e v e r .  s a i d  t h a t  w h i l e  p l a s t i c  
c a n  c a t c h  f ir e ,  D o u g l a s  f ir  b u m s  
a t  3 0 0  d e g r e e s  b e l o w  p l a s t i c  
p i p e .

l o c a t e s  a n  u n d e r g r o u n d  p l a s ­
t i c  p i p e  a n d  t h e  e f f e c t s  o f  g l u e  
h o l d i n g  p i p e s  t o g e t h e r  o n  
h u m a n s  w h o  c o m e  i n  c o n s t a n t : 
c o n t a c t  w i t h  i t  —  t h e  u s e  o f  
p l a s t i c  f o r  p i p i n g i s  s p r e a d i n g .

B u t  a s  D w i g h t  P e r k i n s  o f  t h e  
U n i t e d  A s s o c i a t i o n  o f  P l u m b e r s  
&  P i p e f i t t e r s  L o c a l  U n i o n  2 6 2  
s a i d ,  “ W e  f e e l  p l a s t i c  p i p e s  a r e  
a  h a z a r d  t o  t h e  h e a l t h  o f  o u r  
w o r k e r s  a s  w e l l  a s  t h e  p e o p l e  '«• 
w h o  a r e  i n  c o n s t a n t  c o n t a c t  
w i t h  t h e  g l u e  U 6 e d  ( w i t h  p l a s ­
t i c )  p i p e s ,  a n d  w e  e x p e c t  to  t e s ­
t i f y  a g a i n s t  t h e  b i l l  i n  t h e -  
f u t u r e . ”

A n o t h e r  m a t t e r  o f  c o n c e r n  
l a s t  w e e k  w a s  t h e  u p c o m i n g  
A l a s k a  P o w e r  A u t h o r i t y  h e a r ­
i n g  o n  A n c h o r a g e  c o n c e r n i n g ; , 
t h e  " f o u r - d a m  p o o l ”  i n  S o u t h - ^  
c a s t  A l a s k a ;  * - 

B a s i c a l l y ,  t h e ’p o w e r  a u t h o r - ' 
i t y  i s  c o u n t i n g  o n  t h e  c o o p e r a ­
t i o n  o f  P e t e r s b u r g , '  W r a n g e l l ,  
K e t c h i k a n ,  K o d i a k  a n d  G l e n -

n a l l e n  i n  r e s o l v i n g  w h a t  w o u l d  B o n d i n g  c o u l d  s u f f e r ,
b e  t h e  f a t a l  f l a w  i n  h y d r o e l e c t - « r  fr o m  t h e  l e g i s l a t u r e ’s  p o :  
r ic  f i n a n c i n g  i n  A l a s k a .  £  v i e w ,  t h i s  m i g h t  m e a n  t h e  

T h e  p r o b l e m  i s  t h a t  t h e  c o s t ; ,4 w o u l d  b e  t h e  f i n a l  f i s c a l  
o f  h y d r o e l e c t r i c  p o w e r  w i t h o u t  
a  s t a t e  s u b s i d y  m i g h t  b e  h i g h e r  
t h a n  t h e  s a m e  p o w e r  g e n e r ­
a t e d  b y  f o s s i l  f u e l s .

T h e r e  a r e  t h r e e  p r o b l e m s :
F i r s t ,  t h e r e  i s  t h e  " S u s i t n a  

B l a c k m a i l  C l a u s e , "  a l s o  k n o w n  
a s  t h e ‘ ‘S u s i t n a  E q u i t y  C l a u s e , "  
w h i c h  s t a t e s  i f  t h e  p r o p o s e d  
S u s i t n a  D a m  P r o j e c t  i s  n o t  
u n d e r  c o n s t r u c t i o n  b y  1 9 8 5 ,  a  
g r e a t  n u m b e r  o f  p o w e r  a u t h o r ­
i t y  g r a n t s  i m m e d i a t e l y  c o n v e r t  
t o  l o a n s .

T h e  f i n a n c i a l  b u r d e n  o f  t h i s  
m e t a m o r p h o s i s  m i g h t  p u t  
A l a  s k a  P o w e r  A u t h o r i t y  o u t  o f  
b u s i n e s s .  , „  .'. * - •

S e c o n d ,  t h e  c o m m u n i t i e s  o f  
S o u t h e a s t  A l a s k a ,  w h e n  f a c e d  
w i t h  t a k i n g  e l e c t r i c i t y  f r o m  
T y e e  H y d r o e l e c t r i c  P r o j e c t ,  fo r  
i n s t a n c e ,  a t a  m u c h  h i g h e r  r a t e  
t h a n  t h e  e s t a b l i s h e d  u t i l i t i e s ,  
a r e  c o n c e r n e d  t h a t  o n c e  o n  t h e  
s y s t e m ,  e le c t r ic  c o s t s  c o u l d  
e s c a l a t e  r e p e a t e d l y . .  - •  ' '

T h i r d ,  t h e  l o n g - r a n g e  p i c t u r e  
i s  t h a t  i f  t h e  f o u r - d a m  h y d r o e ­
l e c t r i c  p r o j e c t  i s  f o u n d  t o  b e  
u n e c o n o m i c a l . i t  w i l l  m e a n  t h a t  
a l l  f u t u r e  p r o j e c t s ,  a n d  s p e c i f i ­
c a l l y  t h e  S u s i t n a  P r o j e c t ,  m a y  
c o m e  u n d e r  i n c r e a s i n g  f ir e .  \ .
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T O :  M E M B E R S  O F  T H E
S E N A T E  L A B O R  &  C O M M E R C E  C O M M I T T E E  
H O N O R A B L E  S E N A T O R  D I C K  E L I A S O N ,  C H A I R M A N

FROM; CITY A N D  BOROUGH OF SITKA 
HARRY C H A R T I E R  
BUILDING O F F I C I A L

H o n o rable Senators,

A s  the attached information indicates, the City a n d  Borough 
Of Sitka has, f o r  some time, been interested in the 
development, a d o p t i o n  and enforcement of building codes.

A  particular a r e a  of interest and research in r e c e n t  mo nths 
h a s  b e e n  the U n i f o r m  Plumbing Code.

As  a result of that research and interest, two p r i m a r y  
a reas of concern have developed;

1. In the inter est of m a intain ing state-of-the-art 
building codes, m u n i cipa lities often a d o p t  
uniform c o d e s  before those codes can be a d o p t e d  
at the state level.

The A d m i n i s t r a t i v e  Sections of these codes 
provide for a Board of Appeals to review 
materials and methods of installation of 
materials that, have been n ationally reviewed, 
tested, a n d  app roved for use during the y e a r s  
since the current ly adopted codes were written.

The State of Alaska has excluded this a p pe als 
process, from the code it has adopted, l e aving 
mu n i c i p a l i t i e s  w i t h  no formal interface w i t h  the 
State to p r ovi de for state-of-the-art m a t e r i a l s  
and so on.

Mu n i c i p a l i t i e s  need either to be r ecog nized by 
the state as administrative authorities o r  the 
state n e e d s  to retain that section of the 
Uniform P l u m b i n g  Code that provides for an 
appeals process.
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Members of the

2. F r o m  our r e s earch and p i p i n g  experience, the 
City and B o r o u g h  of Sitka feels that the 
debate over the use of A B S / P V C  piping m a t e rials  
is a mute point.

A r g u m e n t s  against the use of these m a t e r i a l s  
appear to be based on p a r a m e t e r s  other than 
r e s earch and sound e ngine e r i n g  judgement.

P lease refer to enclosures.

The C i t y  and Borough of Sitka supports the 
adoption of the 1982 e d i t ion of the U n i f o r m  
B u i l ding Code as written.

T h a n k  y o u  for your time and for yo ur considerations. 

Sincerely,

H a r r y  Chartier 
Buil/aina Official



S e p t e m b e r  13, 1983

A  w o r k i n g  paper:

STRING ENCY R EVIEW OF A'CRYLONITRILE-BUTADIENE-STYRENE (ABS) 
AND P O L Y V I N Y L  CHLOR I D E  (PVC) DRAIN, WASTE, AND VENT (DWV) 
PIPING AND FITTINGS

A n y  r e v i e w  c o m p aring  ABS/PVC piping used in con str u c t i o n  projects 
w i t h  cast iron (Cl) or ductile iron (DI) piping m u s t  begin with 
fire safety. The first section of this w o r k i n g  paper then, will 
r e v i e w  p u b l i s h e d  reports addressing A B S / P V C  DI-TV s y s t e m  perfo rmances 
under st andard fire exposure tests.

A  second area that must be exami ned is a p i ping materi a l ' s  ability 
to move fluids. Rough n e s s  coefficients, corro sin resistance, and 
o t h e r  parameter s will be compared.

Fire E x p osure P e r forma nces E x a m i n e d :

E xtensive exa min a t i o n s  of ABS/PVC D W V  p l u mbing trees have been 
made of b e a r i n g  and non-bearing, one and two hour rated fire wall 
assemblies, and in two hour rated floor/ceilin g assemblies. Thes e 
e x a m i n a t i o n s  have been made by both the C o l l e g e  of Engine e r i n g  
of Ohio State U n i v e r s i t y  at Columbus' E n g i n e e r  E x p e r i m e n t  Station, 
and by the firm Rolf Jensen and As sociates, Inc., fire p r o t e c t i o n  
engin e e r s  and b u i lding code consultant s of Deerfield, Illinois.
Over the years other testing o r g a n i z a t i o n s  and c o n s u l t a n t s  have 
examin ed fire perfo r m a n c e s  of piastic pipe.

Details of the construct ion techniques used, m a t erial specifications, 
and testing parame t e r s  incorporated in the fire exposure proced u r e s  
c an be g l e a n e d  from the body of the p u b l i s h e d  reports (see appendix) 
and will not be covered in depth in this paper. The reports will 
however, be quoted.

O h i o  State U n ivers ity's fire exposure test p r o g r a m  hau ..wo (2) 
primary o b j e c t i v e s  as o u t lined in the "purpose" section o:: their 
teat publication:

1. "...the central i' sue is w h e t h e r  ADS or PVC DWV, when
properly install' J, will t r a nsmit fire t h r o u g h  w a i l s  or 
floors, thereby reducing or o t h e r w i s e  affecting  the fire 
e n d u rance of such walls or floors. This, then, became 
the primary objective j tho O S U  Fire T e s t  Program."

2. "A secondary objective was to learn what con st i t u t e s  p r o p e r  
installation techniques for c o mbustible piping in fire-rated
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co n st ruction. O v e r  the years, v a r i o u s  m e t h o d s  have been 
p r o p o s e d  including the use of motal sleeves or thimbles 
t h rou gh the walls as well as the e x c l u s i v e  use of metal 
"P" traps as o p p o s e d  to plastic traps. T h e  OSU tests 
have laid to rest certain long-f,tending myths."

A S T M  E - 1 1 9 ; the st andard for fire tests of b u i l d i n g  construction 
and m a t e r i a l s  (also known as UL 263 and N F P A  251) , was the standard 
fire e x p osure condi tion u s e d  at O.S.U.

The aim of fire e x p o s u r e  testing is'to secure c o n s t r u c t i o n s  that 
are safe and not a m e n a c e  to n e ig hboring s tructures, or to the public. 
To do this fire r e s i sti ve p roperties of b u i l d i n g  as semb l i e s  are 
me a s u r e d  and speci f i e d  according to c ommon s t a n d a r d s  tuat are exp re s s e d  
in hours or t.inutes of fire resistance.

The wall sec tions and p l u m b i n g  trees t ested all p e r f o r m e d  well. The 
OS U  fire e x p o s u r e  r e s u l t e d  in fire-resistive r a ting of up to two (2) 
h o u r s  on b e aring and n o n - b e a r i n g  walls i n c o r p o r a t i n g  ABS/PVC pipe 
m a t e r i a l s  e x p o s e d  to t e mpor atures reaching 1 7 0 0°F.

C o n c l u s i o n s  of the O S U  p r o g r a m  follow:

1. T h e  p e r f o r m a n c e  of all wall a s s e m b l i e s  in the fire endurance 
and hose s t r e a m  tests was, in all features, identical to 
that of the same wall assemblies w i t h o u t  the ABS/PVC DWV 
p l u m b i n g  systems incorporated.

2. T h e s e  tests d e m o n s t r a t e d  that p l asti c piping, within walls, 
is not involved in the early stages of a fire.

3. Fire c o n s u m p t i o n  of the plastic piping, w i t h i n  the wall 
is very low.

4. P a s s a g e  of flame through vertical and h o r i z o n t a l  penetr a t i o n s  
is m i n i m i z e d  w i t h  plastic piling. Heat s o f tene d plastics 
tend to close o p e nings thus r e d ucing heat and flame 
t r a n s m i s s i o n  and flue effects t h r o u g h  such penetrations.

5. P l a s t i c s  traps proved to be equal to, if not better than, 
the m e t o l i c  tubing traps. In these tests, while both were 
used successfully, less heat t r a n s m i s s i o n  was observed 
w i t h  the plastic traps.

S. S e a l i n g  o p e n i n g s  around p e n e t r a t i o n s  w i t h  non-co mbustible 
s e a lants is essential. These tests i ndicated that w i t h o u t  
sealing, no piping material could be e x p e c t e d  to oass the 
tosts.
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7. Properly installe d plastics p l u mbing systems will not 
conduct  flame through a fire r ated floor of the types 
t e s t e d .

8. P l astic fixtures act as their own flamo barriers.

The results at OSU w o r e  consist ant w i t h  the other building a s s embly 
fire test results  reviewed, all incorporated the industry standa rd 
tret procedure, A S TM-E 119. Hone of the tests reviowed c o n t ai ned 
any failures of p l a s t i c  plumbing a s s e m b l y  due to fire e x p o s u r e .

The summary of p l a s t i c  materials p e r f o r m a n c e  w r i t t e n  by H. F. Van 
Der Voort for the N a t i o n a l  Fire P r o t e c t i o n  Association best 
ad d r esses the relevant points to c o n side r when evaluating the 
pr o p o s e d  use of pla stic plumbing assemblies. His remarks arc 

' q u o t e d  below:

1. "There are no documented c a s e s  o f  plastic conduit, 
insulated wire, or piping c o n t r i b u t i n g  unusual life 
h a z a r d s  to a fire problem."

2. "These m a t e r i a l s  will p r od uce combustion products that 
are d i f f e r e n t  from, but no more toxic than those from 
other o r g a n i c  materials a l l o w e d  in construction."

3. "Since the relative amount of p l astic conduit, insulated 
wiro, and piping used in c o n s t r u c t i o n  is less than one 
percent of tho total fuel load, it presents a minimal 
fire p r o b l e m " .

4. " P l a s t i c’s upique c o m b i n a t i o n  of flame resistance, c o r r o s i o n  
resistance, and insulative p r o p e r t i e s  makes it an e x c e l l e n t  
materia l for c o n d’it, wiring, and piping."

5. "Proposal to limit the use of p l a s t i c  conduit, i n s u l a t e d  
wire, and piping on the basis oi: danger to life and 
p r o p e r t y  are unwarranted. N ormal fire protection and 
f i r e - f i g h t i n g  techniques will be effective where these 
products are exposed to fire."

Fluid T r a n s m i s s i o n  C h a r a c t e r i s t i c s j

Given piping of equal diameters, i nsta l l e d  at the same slopes, the 
oipe w i t h  the smoothest wo tted p e r i m e t e r  will move the most fluid 
in a given period of time. The texture of a pipes interior surfa ce
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is rated by its r o u g hne ss coefficient. T h e  smaller the coefficient 
the smoother the pipe. Hence, the s m aller the number, the more 
fluid transport occurs.

C a s t  iro n/d u c t i l e  iron pipe has an e s t a b l i s h e d  roug hness c oefficient  
(n=) of 0.013 (good condition). P l a s t i c  pipe c o n d i t i o n  dous not 
d eteri o r a t e  u n d e r  normal applicati ons and has r o u g h ness co efficient 
of 0.0090.

W h e n  c o m p aring h y d r a u l i c  flow c h a r a c t e r i s t i c s  of cas t iron pipe with 
those of p l a s t i c  pipe having c o n g r u e n t  d i a m e t r i c s  laid to a typical 
slope; (S=0. 0 0 4 1/ ft) it can be seen from  a M a n n i n g s  N o m o g r a p h  
that plastic pipe fluid velocity is a p p r o x i m a t e l y  26% greater than 
the more c o m m o n l y  seen cast iron fluid velocity.

1 It is clear that h y d r a u l i c a l l y , p l a s t i c  pipe is superior in p e r f o r m­
ance to the less smooth piping m a t e r i a l s  t y p i c a l l y  used in c ommer c i a l  
installations.

A B S  and PVC p l astic pipes' ability to r e s i s t  b o t h  chemical and 
electr i c a l  c o r r o s i o n  is well acc ep t e d  in the e ng ine i n g /constructi on 
industries.

P l a s t i c  pipe resi sts cor rosion w h e n  f l ooded w i t h  a w ide range of 
chemic als c o m m o n l y  found in the typical i n d u s t r i a l / c o m m e r c i a l  
installation. D u c t i l e  iron and cast iron p i p i n g  d o e s  not resist 
c o r r o s i o n  as well  as the plastics.

Some of these c ommon che micals include:

Hydrogen sulfide, gas and c o n d e n s a t e s  
Methane gas
Sulphuric acid, gasses, and c o n d e n s a t e s  
C arbon d i o xide gas and related c o m p o u n d s  
Ammonias, gas, condensates, and r e l a t e d  c o m p ounds  
D'aturgents
N o n - c o m b u s t i b l e  cleaning solvents

A f t e r  a ten (10) y e a r  history of u n c o v e r i n g  e x i s t i n g  pipe assemblies, 
w i t h o u t  a single e x c e p t i o n  coming to mind, all c a t h o d i c  co rrosion 
1 have located w o u l d  be found in u n p r o t e c t e d  (and occa si o n a l l y  
protected) m e talic piping materials; n e v e r  in u n p r o t e c t e d  plastics.
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M o d u l u s  of p l a s t i c i t y  (Mp.), a m a t e r i a l s  tendency to sag in the 
m i d d l e  w h e n  supported at each end, is a performa nce charac t e r i s t i c  
t h a t  m u s t  be viewed.

A  ten (10) foot, 1 inch diameter w i l l o w  wil l d e flect more at it's 
c e n t e r  span than w o u l d  a ten (10) foot, 1 inch diameter piece of 
r e i n f o r c i n g  steel.

P l a s t i c  pipe sags more than a c o m p a r a b l e  section of cast iron pipe.

T h e  1982 U n i f o r m  B u i lding Code c l e a r l y  o u t lines  allowable ver tical 
a n d  h o r i z o n t a l  p i p i n g  run spans, a n d  specifies bracing locations.

P l a s t i c  pipe, w h e n  installed properly, p r o d u c e s  sag no more e v i d e n t  
t h a n  sags in p r o p e r l y  installed m c t a l i c  pipe.

U nder normal d e s i g n  formats, the d e s i g n  life statistics of plastic 
p i p i n g  m a t e r i a l s  compare very favo rably w i t h  the design life st atistics 
o f  m e t a l i c  pipe materials.

T o  S u m m a r i z e :

In thi3 w r i t e r ' s  opinion, the word s t r i n g e n t  is not an e n g i n e e r i n g  
t e r m  but a legal term. Equiva lent w o r d i n g  often found in spec- 
i f i c a t i o n s  are "equal" or "approved equal". The word equal is used 
to a d d r e s s  d e sign and/or p e r f o r m a n c e  standards.

F r o m  r e v i e w i n g  both technical p u b l i c a t i o n s  and personal e x p e r i e n c e  
w i t h  a wide range of commercial pipe installation, it is clear to 
this w r i t e r  that plastic pipe m a t e r i a l s  are not less equal than 
m c t a l i c  pipe. P l a stic  piping a c t ually far out p e r forms the c o m m o n l y  
u s e d  m e t a l i c  c o n duit in the types of u s e s  proposed.

G i v e n  the r e s u l t s  of massive data p r o d u c e d  during the nationa lly 
r e c o g n i z e d  fire e x p osur e test p r o g r a m s  of plastic pipe; given the 
s u p e r i o r  fluid transmis sion q u a l i t i e s  of p l a s t i c  pipe; giv en the 
e x c e l l e n t  corros ion resistance of p l a s t i c  pipe; given the u s u a l l y  
e n c o u n t e r e d  plastic pipe c o n s t r u c t i o n  techniques; and given c o m n a t a b l e  
d e s i g n  life of plastic pipe; this b u i l d i n g  official would be in 
e rror if he p r e v e n t e d  the commerical i n s t a l l a t i o n  of plast ic pipe 
w h o r e  a l l o w e d  in the 1982 U n i f o r m  P l u m b i n g  Code.

It is this w r i t e r ' s  opinion that the type of information included 
in this paper was the type of data used by the 1982 U n i f o r m  P l u m b i n g  
Code R e v i e w  C o m m i t t e e  in approving the use of plastic pipe DWV 
systems in c o mmerical construction.

Ha r r y  C h a r t i e r  
B u i l d i n g  o f f i c i a l
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City and Borough of Sitka
P . O .  B O X  7 9  • S I T K A ,  A L A S K A  • 9 9 8 3 5

S e p t e m b e r  20, 1983 C E R T I F I E D  214709
Return Receipt  Requested

J i m  Robi nson, Co mmis s i o n e r  
S t a t e  of A l a s k a  
D e p a r t m e n t  of Labor 
P o u c h  1149 
Juneau, AK 99802

SUBJECT: A P P E A L  T O  THE STATE OF A L A S K A
A L L O W I N G  THE USE OF ABS DRAIN, WASTE, & VENT 
P I P I N G  IN C O M M E R C I A L  C O N S T R U C T I O N  AS PERMITTED 
IN T H E  1982 EDITION OF T H E  U N I F O R M  PLUMBING CODE 
IN SITKA, A L ASKA

Dear C o m m i s s i o n e r  Robinson:

As y o u  m a y  k n o w  the State of Alaska is c u r r e n t l y  using the 
1979 e d i t i o n  of the U n i f o r m  P l u mbin g C o d e (U.P.C.). Some 
M u n i c i p a l i t i e s ,  inclu d i n g  the C i t y  and B o rough of Sitka, 
have a d opted the more current 1982 e d i t i o n  of the Uniform 
P l u m b i n g  Code.

The use of ABS drain, waste, and vent (D.W.V.) pipinq material 
is not s p e c i f i c a l l y  listed as an a p p r o v e d  material in the 1979 
U.P.C., ABS D WV piping is, however, l i sted as an approved 
m a t e r i a l  in the 1982 U.P.C.

T w o  pro blems a ris e from this c o n f l i c t  in m a t e rials listings;

1. B u i l d e r s  are p otentially  p l a c e d  in "double jeopardy"
in being forced to meet the r e q u i r e m e n t s  of conflicting 
or d i f f e r e n t  codes.

2. P r e v e n t i o n  of local m u n i c i p a l i t i e s  from adopting and 
e n f o r c i n g  the most cur rent e d i t i o n s  of nationally 
r e c o g n i z e d  building codes.
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The M u n i c i p a l i t y  of Sitka has, and is attemp t i n g  to resolve 
these two p r o b l e m s  in a number of ways.

In o r d e r  to give you a clarified h i story of this issue, I would 
like to r e v i e w  our steps at addressing this problems.

In m i d - J u n e  of this year, Department of L a b o r  inspector,
Mr. A l a n  Anaka, informed this b u i ldin g o f f icial that the 
C i t y  and B o r o u g h  cou ld not enforce the 1982 edition of the 
U. P . C . ' s  a p p r o v e d  m a t e rials listing since the updated m a t e r i a l s  
listings were  less stringent than those listings in the 1979 
U.P.C.

D u r i n g  this m i d -June  discussion with Mr. Anaka, the M u n i c i p a l i t y  
took the following positions:

1. Sitka has the right under Btate law, and as a re cogn i z e d  
a d m i n i s t r a t i v e  authority unde*-: the U.P.C., tc enforce 
the n a t i o n a l l y  recognized b u i l d i n g  codes it has adopted, 
and?

2. That S e ction  201(f), m i n i m u m  standards, allowed the 
use of the DWV piping m a t e r i a l s  not specifically listed 
in the 1979 U.P.C., if appro v e d  by an a d m i n istrati ve 
authority.

In a J u n e  6th letter to Mr. Anaka's superv i s o r  in Anchorage,
Mr. Don C.ther, the Munici p a l i t y  took these same positions.

To this iate, neith er Mr. Anaka nor Mr. G a t h e r  have addressed 
Sitkas' statutory authority, and both have failed to recognize our 
a d m i n i s t r a t i v e  autho rity to allow the use of A B S  DWV materials 
as an a c c epted alternative material under the provisions of 
S e c t i o n  201 of the 1979 U.P.C.

In a t e l e p h o n e  con versation with Mr. G ather in late August, 
he indicated the next step is an a p p e a l s  r e q uest with 
you, t h ereby prom pting this letter of appeal.
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While Sitka, b e l i e v e s  it has every legal r i g h t  to approve the 
use of th is pipe, and that an "appeal" is a misnomer, I feel 
that s o m e t h i n g  should b e  done to get the ball moving.

As m a t t e r s  stand now, the D e p a r t m e n t  of L a b o r  is illegally 
preempti ng p l u m b i n g  code e n forcement and is p e r f o r m i n g  duplicate 
inspecti ons in Sitka contra ry td A.S. 18.60.735.

Local c i t i z e n s  are faced with the threat of S t a t e  sanctions 
for f o l l o w i n g  the local code (1982 U.P.C.) w h i c h  is as 
"stringent" as the 1979 version and the State is illegally 
ignoring S i tka' s status as an a d m i n i s t r a t i v e  a gen cy under the 
1979 U.P.C. w i t h  full power to approve such pipe.

W i s h i n g  to b r i n g  this issue to the fore, the City  and Borough 
of Sitka is f o r mally requesting that the use of ABS drain, waste, 
and vent p i p i n g  m a t e r ials by r e v i e w e d  and a p p roved for use in 
Sitka f o l l o w i n g  the guideli nes of the 1982 U.P.C. under Section 
20.14 and 201 of the 1979 U.P.C.

Enclo s e d  is a papor addressing the "stringency" of ABS piping 
for your use and the u:se of the m e m b e r s  of the Board of Appeals.

The M u n i c i p a l i t y  of Sitka would, of course, appre c i a t e  being 
kept c u r r e n t  on the status of this issue. P l e a s e  keep us 
ad vised of the date of the Boa rd of Appeals.

If you have a n y  q u e s t i o n s  or if ve can be of any help in this 
matter, feol free to contact my office.

Sincerely,

tier
 ____ ,  ,cial

M A C :gib

Enclosure: S t r i n g e n c y  Review of ABS D W V  Piping & Fittings

cc: P. Hallgrcn, Munici p a l i t y  Atto rney
F. Gutio rroz, Admin i s t r a t o r



SUMMARY SHEET

PLASTIC PIPE WATER SERVICE FAILURES

B r e a k d o w n  of Costs:

L O C A T I O N

M e m p h i s ,  T e n n e s s e e  

Napa, C a l i f o r n i a  

S a n  A n t o n i o ,  T e x a s  

El Paso, T e x a s  

I r v i n e  Ranch, C a l i f o r n i a  

G e r m a n t o w n ,  T e n n e s s e e

TOTAL:

COSTS'

6.2 m i l l i o n  

$ 2 0 8 , 0 0 0  

50 m i l l i o n

2 m i l l i o n  

38.1 - 3 8 .25 m i l l i o n

1.2 m i l l i o n  (estimate)

97.5 - 97.65 m i l l i o n
v



SUMMARY OF PLASTIC PIPE

W A T E R  S E R V I C E  F A I L U R E S

Th e  f o l l o w i n g  is a s u m m a r y  of p l a s t i c  pi p e  
w a t e r  s e r v i c e  f a i l u r es w hicti ha v e  o c c u r r e d  t h r o u g h o u t  
the U n i t e d  State

iEMPHIS, T E N N E S S E E

T h i s  commurTirt-y— used- p o l y b u t y l e n e  f r o m  a p p r o x i m a t e l y  
1972 to 1979. The p i p e  w a s  u s e d  p r i m a r i l y  for w a t e r  s e r v i c e  
l i n e s  to t! * h o o k u p  to i n d i v i d u a l  r e s i d e n c e s .  F a i l u r e s  w e r e  
r e c o g n i z e d  as e a r l y  as 1972, a n d  i n c l u d e d  s t r e s s  c r a cks, p i n­
h o l e  l e a k s  and c r a m p s  and c r e a s e s .  The w a t e r  u t i l i t y  d i s­
c o n t i n u e d  use, and is r e p l a c i n g  the p i p e  as it fails. E s t i m a t e d  
c o s t  to the c o m m u n i t y  is 6.2 m i l l i o n  d o llars.

NAPA, C A L I F O R N I A

T h i s  c o m m u n i t y  u s e d  p o l y b u t y l e n e  and p o l y e t h y l e n e  
f r o m  1972 to a p p r o x i m a t e l y  J a n u a r y ,  1982. P o l y b u t y l e n e  was 
u s e d  e x c l u s i v e l y  f r o m  1972 to 1978, and p o l y e t h y l e n e  f r o m  
1978 to 1982. T h e  c i t y  e x p e r i e n c e d  f a i l u r e s  w h i c h  i n c l u d e d  
s i d e w a l l  c r a c k s ,  p i n h o l e s ,  p e n e t r a t i o n s  by p e bbles, s p l i t s  on 
t h e  sides, s t r e s s  f a i l u r e s  a n d  s h e e r  b r e a k s  at a f i tting. T h e  
C i t y  of  N a p a  is r e p l a c i n g  the p l a s t i c  pi p e  as it tails, and 
the u s e  of p l a s t i c  p i p e  has b e e n  b a n n e d  by the C i t y  Council. 
E s t i m a t e d  c o s t  for the f a i l u r e s  is $208,000.

I'

S A N  A N T O N I O ,  T E X A S

T h i s  c o m m u n i t y  has u s e d  p o l y e t h y l e n e  a n d  p o l y b u t y l e n e  
2110. P o l y e t h y l e n e  w a s  u s e d  f r o m  1966 to 1970, and p o l y b u t y l e n e  
f r o m  1970 to 1978. T h e  p i p e  w a s  u s e d  as s t a n d a r d  m a t e r i a l  for 
all s e r v i c e  l i n e s  a r d  was u s e d  e x c l u s i v e l y  for n e w  s e r v i c e s  as 
a r e p l a c e m e n t  for c c p p e r .  T h e  f a i l u r e s  w h i c h  w e r e  e x p e r i e n c e d  
i n c l u d e d  p i n h o l e s ,  s p l i t s  and s h e e r s  t h r o u g h o u t  the system.
T h e  c i t y  is r e p l a c i n g  the p l a s t i c  p i p e  en ma s s e .  A t  first, 
th e y  o n l y  r e p l a c e d  it as the p i p e  failed, but then d e c i d e d  it 
w a s  n e c e s s a r y  to r e p l a c e  the e n t i r e  s y s t e m  b e c a u s e  of the e x t e n t  
of f a ilure. T h e  e s t i m a t e d  c o s t  to the city, as d e t e r m i n e d  f r o m  
a l a w s u i t  w h i c h  has bee*, filed, is a p p r o x i m a t e l y  50 m i l l i o n  d o l l a r s

E L  PASO, T E X A S

T h i s  c o m m u n i t y  u s e d  p o l y e t h y l e n e ,  3406, H y d - m o l e c u l a r .
It w a s  u s e d  for a p p r o x i m a t e l y  e i g h t  y e a r s  and b e g a n  to be p h a s e d  
o u t  in a p p r o x i m a t e l y  1979. No p l a s t i c  p i p e  is us e d  at this time. 
T h e  f a i l u r e s  i n c l u d e d  fine s t r e s s  c r a cks, l o n g i t u d i n a l  c r a cks, 
c a u s e d  by 'stress on the p i p e  itself. T h e  w a t e r  u t i r i t y  is r e­
p l a c i n g  the p i p e s  as th e y  fail, a n d  is n o t  d o i n g  m a s s  r e p l a c e m e n t .  
The e s t i m a t e d  c o s t  for the f a i l u r e s  is a p p r o x i m a t e l y  2 m i l l i o n  
d o l l a r s .



SUMMARY OF PLASTIC PIPE

W A T E R  S E R V I C E  F A I L U R E S  

(continued)

I R V I N E  R A N C H  W A T E R  D I S T R I C T ,
C A L I F O R N I A

T h i s  c o m m u n i t y  u s e d  p o l y e t h y l e n e  b e g i n n i n g  in 1961
a n d  d i s c o n t i n u e d  use in a p p r o x i m a t e l y  N o v e m b e r ,  1987. It w a s  
u s e d  p r i m a r i l y  in n e w  d e v e l o p m e n t  ar e a s ,  and w a s  n o t  u s e d  to 
r e p l a c e  c o p p e r  u n l e s s  the w h o l e  l i n e  had to be r e p l a c e d .
F a i l u r e s  i n c l u d e d  the p i p e  s p l i t t i n g  in half, w h i c h  w a s  
a t t r i b u t e d  to a s t r e s s  p r o b l e m ,  l o n g i t u d i n a l  c r a c k i n g  and 
s o i l  c o n d i t i o n s .  In a d d i t i o n ,  t h e r e  w a s  a h a r d e n i n g  a n d  s h a t t e r­
ing o f  pipe. A  m a n a g e m e n t  d e c i s i o n  w a s  m a d e  to r e p l a c e  the p i p e  
as it fails. T h e  c o s t  f r o m  the f a i l u r e s  is a p p r o x i m a t e l y  38.1 
tO 3 8 .25 milli^ri H n l l a r s

f r o m  a p p r o x i m a t e l y  1973 to . 978. N i n e t y  p e r c e n t  of the p l a s t i c  
p i p e  w a s  p o l y e t h y l e n e .  It w a s  i n s t a l l e d  p r i m a r i l y  in all n e w  
s u b d i v i s i o n s .  F a i l u r e s  f r o m  t h e  p i p e  i n c l u d e d  b r e a k i n g  d u e  to 
b r i t t l e n e s s  a n d  s n a p p i n g ,  u s u a l l y  v e r y  c l o s e  to the c o n n e c t i o n  
a t  the m a i n  o r  the m e t e r  w h e r e  t h e r e  w a s  the m o s t  stress. The 
p i p e  s p l i t  a r o u n d  the c i r c u m f e r e n c e  r a t h e r  t h a n  l o n g i t u d i n a l l y .  
C o s t s  from the f a i l u r e s  are e s t i m a t e d ,  d u e  to the f a c t  t h a t  this 
c o m m u n i t y  is a l s o  i n v o l v e d  in a l a w s u i t  a g a i n s t  the m a n u f a c t u r e r .  
E s t i m a t e d  c o s t  is 1.2 m i l l i o n  dol l a r s .

T O T A L  E S T I M A T E D  C O S T S  F O R  F A I L U R E S  F R O M  T H E  A B O V E  J U R I S D I C T I O N S :

G E R M A N T O W N ,  T E N N E S S E E

T h i s  c o m m u n i t y  u s e d  p o l y e t h y l e n e  a n d  p o l y b u t y l e n e

97.5 - 9 7.65 m i l l i o n  d o l l a r s

1/11/83.
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BY THE L A B O R  A N D
IN THE H O U S E  C OMMERCE C O M M I T T E E

SENATE CS FOR H O U S E  B I L L  NO. 508 (L&C)

IN THE L E G I S L A T U R E  O F  T H E  STATE OF A L A S K A  

T H I R T E E N T H  L E G I S L A T U R E  - S ECOND SESSION

A  BILL

For an Act entitled: "An Act r e l a t i n g  to the p l u m b i n g  code."

BE IT E N A C T E D  BY THE L E G I S L A T U R E  OF THE  S TATE OF ALASKA:

* S e c t i o n  1. AS 18.60.705 is a m e n d e d  to read:

Sec. 18,60.705. P L U MBING CODE. Except for provisions incon-

l
sistent w i t h  AS 18.60.706, the [THE] D e p a r t m e n t  of Labor shall adopt,

|
as the official m i n i m u m  p l u m b i n g  code for the state, the U n i f o r m  ; 

F l u m b i n g  Code, 1982 H 9 7 9 ]  edition, a d opted at the 52nd [49TH] Annual- 

Conference, O c t o b e r  1981 [SEPTEMBER, 1978], Internationa l A s s o c i a t i o n  

of P l u m b i n g  and M e c h a n i c a l  Officia]s, chs. 1 - 1 3  and appendices,
v**

useful  tables, and in sta l l a t i o n  standards, but excluding Part I, 

A d m i n i s t r a t i o n ,  pages la - 6a, all of subsectio n (e) and its e x c e p­

tion, and the second and third sent ences of part (a) of sec. 1004, 

ch. 10, page 75, and subject to AS 1 8.60.710 - 18.60.740.

* Sec. 2. AS 18.60 is amended by a dding  a n e w  section tr read:

Sec. 18.60.706. P L U MBI NG M A T E R I A L S  A N D  INSTALLATION. (a) ’ 

Dr a i n a g e  systems in the state m a y  not be made of extra strength v i t r i­

fied clay or v i t r i f i e d  clay materials.

(b) G a l v a n i z e d  w r o u g h t  iron, galvan i z e d  steel pipe, ' 

A e r y l o n i t r i l e - B u t a d i e n e - S t y r e n e  VABS) pipe, or Polyvinyl C h l o r i d e  

(PVC) pipe m a y  not be used u n d e r g r o u n d  a n d  shall be inst alled not less 

than six inches above ground.

(c) ABS or PVC pipe is limite d to re side n t a l  constr u c t i o n  of not 

more than 25 feet in pipe stack h e i g h t  and of pipe thickness n o  less

than schedule A0 iron pipe size standa rd steel pipe. ABS or PVC pipe

-1- SCSHB 5 0 8 (L&C)



may not p e n e t r a t e  any one hour fire wall unless the pipe is sleeved 

w i t h  at least 20 gauge metal  for six inches or m o r e  b e y o n d  the w a l l  or 

c h a n g e d  to schedule AO g alvanized drainage, waste and vent copper or 

cast iron pipe to a m e t a l  trap connection.

* Sec. 3. AS 18.60.740(1) is amended to read:

(1) "code" m e ans the U n i f o r m  P l u m b i n g  Code, 1982 [1979]

I
edition, adopted at the 52nd [49TH] Annual Conference, O c tober  1981

i
[SEPTEMBER 1978], Intern a t i o n a l  A s s o c i a t i o n  of P l u m b i n g  and Mechan i c a l  

O f f i cials as m o d i f i e d  by AS 18.60.705 and 18.60.706;

S C S H B  5 0 8 ( L & C ) - 2 -



IN THE SENATE BY P. FISCHER

SUBSTITUTE FOR 

SENATE BILL NO. 214

IN THE LEGISLATURE OF THE STATE OF AI ASIA

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, 1ho 

Uniform Plumbing Code, 1987 [1979] edition, adopted at the 52nd

I49TH] Annual. Conference, October 1981 [SEPTFMJ3ER, 1978], Interna­

tional Association of Plumbing and Mechanical Officials, chs. 1 - 13

and appendices, u seful tables, and installation standards, but

excluding Part I, Administration, pages la - 6a, all of Subsection 

(e) and its exception, as well as the second and third sentences of 

Part (a) o f 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:



#  • •i V c h a n t e r  4, Paqe 37, Section 401i y c h a a t e r  4, Page 37, Section 401(a) and (b) , shall be 

amended by deletion of the words "extra strength vitrified clav 

pipe” and "vitrified d a v " .

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

(1) , (2) and (3) , shall be deleted and will be replaced by the 

following wards:

"1. No galvanized wrought iron 0/ 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. ABS or P V C installations shall be limited to

residential construction not over 25 feet in stack height. 

ABS and PI3C shall, be no less than Schedule 40 iron pipe 

size standard steel pipe thickness. ABS or P V C shal 1 not 

penetrate any one hour wall unless it is sleeved with a

m inimum of 20 gauge nr-tall for a distance o f__six inches

1 x^vond tho wall or changed to Schedule 40 galvanized DWV

copper or cast iron p ipe to a metal trap connection."

In Chapter 5, Page 45, Section 503(a), subsection number

(2]_, shall_be deloted and replaced with the fol 1 w i n g  words:

"2. ABS or PVC installations shall bo lim ited to

residential construction not over 25 feet in stack height. 

ABS and p y p shall be no less than Schedule 40 iron pipe 

size standard steel pipe thickness. A BS 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


