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GENERAL
. ™
Q- What is DURAFLEX polybutylene?

A. DURAFLEX 1is Shell"s trademark for the polybutylene resin it produces
from crude oil. Polybutylene is a high molecular weight polymer,
made by polymerizing butene-1, a common chemical feedstock.

Q. What are polybutylene resins used for?

A. The primary use for polybutylene resins has been in hot water piping
applications. It is currently in this use in over 25 countries
around the world and has accumulated over a decade of successful
service in the U.S. and Europe. [In addition, polybutylene resins
are tough enough to be used as industrial piping for handling highly
abrasive slurries and safe enough to be used as films for food
cooking applications.

Q. Why have polybutylene resins found such wide use in hot water
piping?

A.  Polybutylene piping offers a large number of advantages over metal
and other plastic piping systems: corrosion, scale, and electrolysis
resistance; freeze tolerance; high temperature pressure carrying
capabilities; and ease of installation due to its flexibility.

0. How long will polybutylene piping last?

A. Tests by independent testing laboratories and authorities project a
normal life of at least 50 years under common use conditions.
Within the last ten years, over three million houses and recre—
ational vehicles have been built or manufactured using polybutylene
plumbing pipe. Service problems have been virtually nil.

Q. Have polybutylene plumbing systems received wide approval?

A. Yes, polybutylene is approved by every major national and regional
code in the United States and Canada and by agencies of the U.S. “nd
numerous foreign governments. In addition, over 65% of the major
metropolitan areas in the United States have approved polybutylene
plumbing systems.

Q. There are a number of polybutylene hot water piping systems on the
market. Are there any differences in them?

A. All pipe is manufactured to meet the appropriate ASTM standard and
is equivalent in performance. |Insert, compression, and stab fittings
are used for pipes up to 3/4-inch in diameter. Altlough the fittings
vary in design, all meet the same pressure test requirements. For
pipes with diameters of one inch or gr. er, polybutylene heat
fusion fittings are used.
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Q. Polybutylene tubing is available in several different colors. What
do the colors mean?

A. The pipes are color coded for different end use applications. Gray
is the standard color for hot and cold water plumbing pipe. Blue
tubing is used for cold water service only. Black is used for
applications that require long-term exposure tosunlight. Black
resins are available for both water service piping and for hot water
piping.

TECHNICAL

Q. What is the burst pressure of polybutylene?

A. SDR 11 polybutylene pipes have a burst pressure of 575 psi at room
temperature and well over 300 psi at 180<F.

Q. How high a temperature can the pipe tolerate?

A. The most common size of polybutylene pipes (SDR 11) carry a 100 psi
continuous use pressure rating at 180<F. This is a long term
pressure rating and incorporates a 100% safety factor. |In addition,
polybutylene pipes also carry a 200°F continuous use pressure
rating, the only thermoplastic pipe to carry this high a rating.

For short term excursions, even higher temperatures can be tolerated.

Q. What is the melting point of polybutylene resins?
A. Polybutylene pipe resins melt at 255-259<F.
Q- I;n"t that a problem for Tire sprinkler piping?

A. It could potentially be if the piping were installed exposed in
areas with high fuel loadings like chemical warehouses. However,
when installed with quick response residential heads, either exposed
or concealed, the piping has repeatedly demonstrated in laboratory
and real life tests across the United States that it can easily
survive the heat generated by room fires.

Q. What if you get a fire in the space behind the wallboard where there
are no sprinkler heads? Won"t the pipe be damaged under these
circumstances?

A. If a fire is allowed to burn next to a polybutylene pipe, it will
eventually cause the pipe to leak. Tests at the University of
Maryland Fire School have shown that the leak will be in the form of
a small hole in the pipe wall, typically less than one quarter inch
in diameter. The leak will allow water in the pipe to spray out,
potentially controlling the fire and certainly tripping the flow
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alarm switch on ".he sprinkler system to warn the occupants of the
danger. In contrast, metal piping systems would not leak when
exposed to a wall fire and the occupants would not discover the fire
until they smell the smoke or the fire bursts through the wall.

Q. .How sensitive is the pipe to freezing and what will happen to it if
water does freeze in it?

A. Although no fire sprinkler piping should be allowed to freeze (thii
will 1inactivate the system), freezing can occur in extreme conditions.
Since polybutylene pipes are poor conductors of heat, water in them
would freeze more slowly than it would in metal pipes. |If the pipe
should freeze, the flexibility of the polybutylene piping allows it
to expand to accommodate the ice. Upon thawing, the pipe returns to
its original size without losing any of its strength.

It should be pointed out, however, that the use of a section of
polybutylene pipe in a system of rigid pipe may not protect the
entire system. Under these circumstances, a freeze failure will
most likely occur in the pipe with the lowest yield point: the
polybutylene pipe.

Q. Polybutylene pipe thermally expands and contracts more than metal
piping. Is this a problem?

A. It could be in areas of extreme temperature changes if it were not
for the flexibility of polybutylene pipes. Because of their flexi—
bility, the thermal expansion force is easily dissipated by a
flexing of the line.

Q. What are the flow characteristics of polybutylene pipes?

A. With theiv smooch bore, polybutylene pipe systems are designed using
a Hazen Williams flow factor of 150. This is a conservative value
as the data indicate that a value of 160 is more aporopriate.
Because of their chemical inertness, polybutylene pipes will resist
corrosion and liming. As a result, the high flow factor of poly—
butylene pipes will not have to be derated over the life of the
system.

Q. How long can polybutylene be exposed to the sun?

A. The grey hot water pipe and blue water service pipe are notharmed
by the normal short exposures to the sun characteristic of normal
construction practice, but should be protected from the sun during
storage. Tne black pipe has excellent resistance to ultraviolet
radiation and can be used in the sun for extended periods of time.
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Q. Polybutylene looks heavy. What does it weigh?

A. Polybutylene is a strong but very light pipe. For example, a 20 ft
length of 1-1/2 inch IPS polybutylene piping weighs just 8 pounds.
In contrast, a 20 foot length of 1-1/2 inch schedule 40 black iron
pipe weighs 50 poundr. and 20 feet of 1-1/2 inch copper type M tubing
weighs 19 pounds.

Q. How flexible is polybutylene?

A.  Polybutylene can be bent to a radius of 10 times its diameter
without affecting its performance, e.g., (1-1/2 inch IPS pipe can be
bent in a 19 inch radius.)

INSTALLATION

Q. Vill the flexibility of polybutylene piping make it look like garden
brse when it is installed?

A. Not at all. Being much more flexible than metal pipe, plastic pipe
will require more supports and will show some deflection between
supports (deviation from perfect horizontal alignment). This does
not place any undue stress on the pipe and will not shorten its
expected service life.

For comparison purposes, polybutylene pipes are ten times stiffer
than garden hose and, of course, are worlds different in performance.

Q. What support spacing is needed with polybutylene pipe?

A. The support spacing will vary with pipe diameter, larger sizes
requiring less frequent supports. Although supports must be used
more frequently than with metal pipe, the requirement is not exces—
sive, e.g., 1-1/2 inch polybutylene pipe has a recommended support
spacing of over five feet.

Q. Are special hangers required?

A. Hangers should have a smooth surface with no sharp edges chat could
lead to surface abrasion over long periods of time. Plastic coatings
have been used on hangers in the plumbing field to eliminate external
abrasion.

Q. What about wall penetrations? Must these also be protected?

A. Wall or stud penetrations should be sleeved at the beginning and end

of horizontal runs and on both sides of any significant change of
direction. As before, low friction plastic sleeves are preferable.
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Q. With a burst pressure of 575 psi, is there any chance that the pipe
will be broken by the pressure surge caused when fire pumps kick on?

A. NFPA 13E prescribes procedures that should be used when making a
connection to the Siamese connection on the building. These proce-
dures call for the first responding company to begin pumping at
150 psi pressure with an increase in pressure to 175-200 psi if a
serious Tire is in progress. Since both these pressures are far
less than the pipe"s capability, there should be no problem.

0. Can pOi.ybutylene pipes be installed in retc” air plenums?

A. NFPA regulations state that only noncombustible or low combustibility
materials that have a smoke densit) value of less than 50 as measured
by the ASTM E-84 tunnel test can be used in return air plenums.

As polybutylene pipes are used, pressurized with water, they will be
virtually impossible to ignite and do not constitute a fiie hazard.
They may in fact assist in extinguishing any fires that could be
generated in return air plenums.

The smoke density requir®aeLt should not cause a problem either.
Although relevant smoke density values cannot be obtained on plastics
by the E-84 tunnel test, a National Bureau of Standards smoke

chamber test measurement is available. Comparison of this value to
the NBS smoke chamber values for common building materials for which
E-84 tunnel test values are also available, shows that smoke generated
by polybutylene has an acceptably low density.

COSTS
Q. What about future costs of polybutylene?

A. Polybutylene is made from butene-1, a common chemical feedstock.
With gasoline sales forecast to continue dropping, adequate supply
and a predictable price for hydroca.Dons can be expected. In fact,
because of its energy efficient manufacture, pclybutylene systems
should be less affected by changes in energy prices than metal
piping.

Q. What about fitting costs?

A. Although they presently cost more than competitive fittings, fewer
of them are required due to the flexibility of polybutylene. In
addition, the benefits of mass production as the market continues to
grow should reduce their cost in the future.

HW2312014



Q. What cost savings can be expected compared to competitive products?

A. Cost comparisons are subject to many variables but a study by the
N.A.H.B. Research Foundation in 1980 show"d a 44 percent total
installed cost saving compared to a copper plumbing system. In
addition, as part of the fire sprinkler tests a. Scottsdale in 1982,
it was demonstrated <.hat the total costs of retrofitting a polybuty—
lene fire sprinkler system into a single family house was 40% lower
than that obtained on retrofitting a black iron system. In addition,
recent San Clemente retrofit tests indicated labor savings of more
than 50% compared to rigiu piping material.
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"POLYBUTYLENE FIRE SPRINKLER PIPING"

Meeting the NFPA"s goal of halving the number of fire deaths in
this country will require action in many areas. The widespread use of
residential fire sprinkler systems 1is one area where significant
improvements can be made. However, for residential fire sprinklers to be
widely used, they must be demonstrated to be affordable and that has not
been the case. Recognizing this, the United States Fire Administration
initiated a program in 1980 to develop a low cost residential fire
sprinkler system. The program involved the development of fast response
sprinkler heads and demonstration of the ability of easy to install
polybutylene pipe to meet all of the performance requirements for these
systems. That program was successful on both counts as demonstrated by
numerous tests at Factory Mutual. As a result, roughly 1000 living units
will have residential fire sprinkler systems installed with polybutylene
pipe this year.

BAc*use polybutyleue is new to this application, |1 imagin< that
most of you are unfamiliar with its history of use and performance
properties. Accordingly, 1 would like to give you a very brief hi ory
of the development and use of polybutylene pipe and to discuss its
properties relative to those of the competitive materials.

Polybutylene came into existence in the 1950"s and was first
used commercially as a piping material in 1967. Its first major use came
in cold water service lines and it has continued in successful use in
this application with major utilities for 15 years.

Next polybutylene moved into the mobile home industry. Because
of its ability to virtually eliminate in-transit breakage due to
vibration, polybutyleue rapidly became the primary hot and cold water
plumbing pipe used in this industry. Starting from its first usein
1972, it has progressed to the point where it is now used in well over
80% of the mobile homes and recreational vehicles produced in this
country.

With expanded availability of polymer resulting from a plant
expansion in 197<, an effort was begun to broaden plumbing code
acceptance and increase polybutylene ™ use in residential plumbing
systems. At present, polybutylene is approved for hot and cold water
plumbing applications in every major national and regional plumbing code
in this country - the only plastic pipe so approved. In addition, it has
been approved for use in over 65% of the major metropolitan areas in the
United States with additional approvals being gained constantly.
Acceptance in areas where it has been approved has been excellent. For
instance, in Fairfax County, Virginia, where it has been approved for two
years, 60% of the new residential construction currently uses
polybutylene plumbing.
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A residential fire sprinkler pipe should ideally have several
characteristics. Since it is tied to the drinking water system, it
should be approved for potable water use. It snould have good long term
flow properties. It should have the ability to withstand many years of
exposure to the high temperatures that can occur in an attic during the
summer or if the pipe passes next to a recessed lighting fixture. It
should be resistant to freeze breakage. And it should have a low
installed cost, even in the most difficult retrofit situations.

Polybutylene meets all of these requirements. Every three feet
of polybutylene carries the National Sanitation Foundation logo denoting
approval for potable water applications. In addition, numerous foreign
countries including Canada, Great Britain, Israel, New Zealand, and
Finland have also approved polybutylene pipe for drinking water uses.

Although the Hazen Williams flow factor for polybutylene pipes
is listed at 150, experimental evidence indicates a value of 160 is more
appropriate. Testing is in progress to confirm this. Even more
important than short term flow characteristics however, are those
exhibited over the long term. Because of its inertness, polybutylene
pipes will not suffer a loss in flow capacity over time By contrast,
many metal pipes can corrode or lime up causing a noticeable loss in flow
factor. This is particularly critical in systems where the water in the
sprinkler piping 1is not stagnant. Such systems are being used in Cobb
County, Georgia, to eliminate the use of back flow preventors and thus
reduce overall system cost.

As you would expect from its widespread approval for use as hot
water plumbing pipe, polybutylene pipe has excellent high temperature
properties. The pipes used in plumbing applications carry a long term
continuous use pressure rating of 100 psi at 180<F and 200 psi at room
temperature. Since these ratings have a 100% safety factor, the long
term burst pressures are actually 200 psi and 400 psi, respectively. The
short term burst pressure for polybutylene pipes at room temperature is
575 psi. In addition, polybutylene pipes have also been granted a 200<F
pressure rating - the highest rating of any thermoplastic pipe.

For shorter periods of time, polybutylene pipes can tolerate
temperatures significantly higher than these. |In tests conducted at the
University of Maryland Fire School, pressurized polybutylene pipes were
exposed to a 1500=F radiant wall at a distance of only eight inches.

With a stagnant water pressure of 40 psi, the pipes went 8-20 minutes
before a rupture occurred. When it finally occurred, the surface of the
pipe was close to 500=F. The rupture that occurred was in the form of a
small hole (typically 1/4 inch in diameter) that released a spray of
water that could cool the pipe surface preventing further damage. For
fires inside a wall next to the sprinl ier piping, this behavior would
actually be of benefit to the homeowner - the fire would cause a small
rupture in the pipe at the point of the fire, possibly controlling it, at
least in part, and certainly tripping the flow switch to warn

homeowner of the danger.
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Polybutyl-.ne"s ability to survive very high temperatures was
clearly demonstrated in the recent series of tests conducted by the NFPA
in Fort Lauderdale. |In several of those tests, the polybutylene
sprinkler piping was exposed to fires set directly below it. Flames were
actually licking at the pipes before the sprinkler heads were activated.
In every case, the systems performed acceptably and the fire was
completely extinguisned. There was no damage to the pipe. It should be
noted that we recommend shielding of pipes from flames by wallboard or
other acceptable materials. However, even if this precaution is not
followed, these tests clearly demonstrate the system can perform
acceptably.

Because of its flexibility, polybutylene pipes can be
repeatedly frozen and thawed with no loss in strength. Although a
sprinkler system should always be designed to avoid freezing as that
would inactivate the system, such conditions can nonetheless occur and
would result in water damage if the piping system were not freeze
tolerant, like polybutylene.

Last, and perhaps most important to the acceptance of these
systems, is the ability to install them at a low cost. Clearly, unless
fire sprinkler systems are affordable they will not be used and their
life saving potential will not be realized. Any meaningful cost
comparison must look at the total installed costs, the sum of all
material and labor costs.

In general, on a foot-to-foot basis, polybutylene pipes ate as
inexpensive as the competing inetai pipes. However, as production
increases, costs of polybutylene pipes should be reduced. Over tinme,
increases in the cost of energy will actually benefit polvbutylene since
its manufacture involves lesii total energy usage than any of the metal
systems. Long term, polybutylene pipes should be less expensive than any
metal pipes.

The installation of pipes made of polybutylene will be
significantly faster and easier than that of rigid metal pipes. Because
of its flexibility (100 times greater than copper and 400 times greater
than steel), it is not necessary to use a fitting to change directions
nor is it required to do all of the assembly work in tight spaces. This
was graphically shown in the installation work done prior to the fire
sprinkler tests conducted by the Rural/Metro Fire Department in
Scottsdale, “\rizona, this past spring. For those r.ests, two completed
homes were re rofitted with fire sprinkler systems - one in polybutylene
and one in black iron. The polybutylene system was assembled on the
garage floor, snaked into the attic through a 2 foot square access hole,
and dropped into place. Total labor charges tor the crew"s first
polybutylene installation amounted to $744, far less than the $1422 for
the standard black iron system. As you might expect, further cost
reductions are reported with additional experience. No comparisons
between polybutylene and copper fire sprinkler systems are available,
although total cost savings of 44% have been documented when the National
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Association of Home Builders Research Foundation compared the costs of
polybutylene and copper in plumbing systems in 1980.

Because of its inertness, polybutylene cannot be joined by
solvent cemenus. In practice, polybutylene piping systems are either
heat welded 0!.mechanically joined. The heat welding method is used for
diameters greater than 3/4 inch and involves melting a thin layer of
polymer on the outside of the pipe and another on the inside of the
fitting, pressing the pipe into the fitting, and allowing the molten
polymer to solidify together, forming a joint stronger than the pipe
itself. This same technique has been used extensively throughout the
world with polyethylene gas pipes.

Mechanical joints most commonly utilize an insert fitting and a
metal crimp ring. These systems are tight, easy to make, and can provide
an easy transition to the screwed fitting needed for the sprinkler head.

To date, the fire sprinklers installed with polybutylene pipes
have been done specifically under local approval. However, polybutylene
pipes and Tfittings should soon be approved under NFPA 13D. That approval
should be forthcoming when the testing to Factory Mutual®s standard on
plastic pipe in residential fire sprinklers is completed.

Polybutylene has demonstrated that it can do the job in burn
tests at San Clemente, California: Carmichael, California; Scottsdale,
Arizona; Springdale, Arkansas; Cobb Country, Georgia; Fort Lauderdale,
Florida; and at Factory Mutual. With its high performance properties and
low installed cost, we believe that polybutylene can and should become
the premier piping material for residential fire sprinkler systems.

A. H. Schroer
October 6, 1982

Elstad
Gust
Lindegren
Morales
O"Brien
Pregun

CC:

N=ZTOOTW
ma=2>Xx0 G«

HW2277018



¥BSSES



t E%IRV

Reprinted from

HOTEL & RESORT INDUSTRY OCTOBER 1982

Operation.

Hotel-Safe

AlreYou
PartOT It?

ore than 200 people gathered on

prime Fort Lauderdale, Florida
beach property recently for a very
strange event. Hotel and motel dig-
nitaries met on-site with insurance
and code officials, product manufac-
turing representatives, nationally rec-
ognized fire officials and government
officers. A very large contingent of the
media was present also — ail three*
national TV networks, three affiliate
network TV crews, find four local 1V
stations, as well as print and trade
media from across the nation.

They came to deliberately set a ho-
tel afire and watch what would hap-
pen. Their plan called for doing so ten
different times over the three-day pe-
riod.

They gathered September 8, 9. and
10 to test the operation of new auto-
matic fire sprinklers — a system which
could save lives in hotel and motel
fires, reduce serious injuries, and dra-
matically reduce property losses. All
this, experts said, can be done at lower
costs thanks to modern technology
and a unique partnership of federal,
private-sector, and ‘ire service lead-
ers.

Hotel & Resort Industry magazine

o SRR

was in Ft. Lauderdale to cover the
event. Our goal is to make you feel as
if you were there too. We're confident
that you cannot investigate this sub-
ject without realizing its importance
to our clients — the general public.

The Target: Safer Hotel/Motel
Properties

Why all the publicized concern over
fire safety in hotels and motels? An
examination of the facts tells the
whole story.

In the time it takes to read this ar-
ticle, one American will likely die and
22 others will be seriously injured as
a result of residential fire in the United
States. In that same amount of time,
thousands of dollars in property dam-
age will result from these fires.

The death toll and property loss
from fires in hotels and motels are in-
cluded in these grim statistics and,
whether or not you choose to inves-
tigate the issues involved, you should
be aware of the industry's — and your
property’s — vulnerability to fire.

No longer is the owner and man-
ager of a hotel, motel, or resort prop-
erty involved in a simple, low-stakes
game of chance when it comes to the

threat of fire. Odds are that one out
of every four hotel/motel properties
will experience a fire annually. Be-
sides the possible life loss and civil
suits that can result, the loss of room
revenue while reconstruction takes
place, and the certain, though un-
measurable, effect on the property’s
image, the average cost of that ho-
tel/motel fire in property damage is
$6,300.

While tragic fires which claim mul-
tiple deaths and injuries — like the
MGM Grand fire — result in consid-
erable news coverage, this should not
lead you to believe that fires in ho-
tel/motel structures are rare events.
According to statistics from the Fed-
eral Emergency Management Agency
(FEMA ), about 1,000 hotel/motel fires
occur monthly. Claimed in these
12,000 i firesyearly are an estimated
150-200 hotel guests or employees
and more than $75 million in property
loss, again exclusive of the loss of rev-
enue, possible legal costs, of difficult-
to-calculate "image” costs.

In 1GJ1, for example, FEMA'’s pre-
liminary estimates show approxi-
mately 12,200 fires in hotels and
motels were reported (a considerable



number of fires are not reported to the
fire service); 165 people died in those
fires; approximately 550 people were
injured; and more than $77 million in
property damage occurred.

“These grim statistics,” said Ed
Wall, deputy superintendent of FEMA'’s
Natonal Fire Academy, “become even
more alarming when close examina-
tion reveals that many of the fires
were preventable or could have been
controlled if certain technological and
behavioral lessons had been applied
beforehand.”

One objective which FEMA and the
National Fire Protection Research
Foundation hoped lo accomplish in
the tests, said W'jll, was “to provide
visual evidence of the value of ad-
vances in automatic fire sprinkler sys-
tems.” A review of the tests and
remarks of the audience indicate that
the goal was certainly achieved.

The Tests: Visual Proof Of
Sprinkler Detector Value

From the outset, the tests were de-
signed to replicate actual hotel and
resort industry property conditions.
Besides the use of a vacant hotel
rather than a laboratory setting for

the tests;, several steps were taken to
insure actual hotel/motel conditions.
For example, furniture, drapes, bed-
ding, wall coverings, and window and
door arrangements were all specified
based on what is found today in the
average hotel or motel guest room.

Conditions during the fires also
were varied to account for differences
that might occur in real-life settings.
In some tests, for example, doors were
left open rather than closed, acceler-
ants used in the arson-type fires var-
ied, and the piping systems in the
rooms were tested bom protected and
unprotected by drywall or wood con-
struction which is common to resort
industry properties.

Perhaps the most important plan-
ning step taken to insure a real-life
test, however, was selection of the fire
scenarios by the sponsors of the tests.
Ten different scenarios were used,
viach drawn from real-life fire inci-
dents in resort industry property. Sim-
ulated accidental and arson fires were
tested in hotel guest rooms, corridors,
linen closets, and in maid carts. Both
active fire situations and smoldering
fire situations were included in the
scenario designs, since both are com-

mon to the hoteFmotel fire problem
In the United States.

Arrangements also were made for
installation of scientific measuring
equipment in each of the test areas

that samples could be collected to”p

measure heat levels, carbon monox-
ide buildup, and concentrations of
hydrogen chloride (HCL) and hydro-
gen cianade (HCN) given off in the
fires. HCL and HCN are common
toxic gases given off from burning
; lastics. Many of the furnishings in
the average hotel/motel room are pro-
duced from this type of material.
Finally, to complete the realistic
design of the hotel/motel setting, clus-
ters of various types of heat and
smoke detectors were placed in sev-
eral locations in the rooms. Since
such detectors are placed in the rooms
by the manager of the hotel or spec-
ified members of his staff and not by
manu.facturers who are more aware
of the proper placement, the debtor
clusters were scattered to allo, for
readings of fire danger from several
different locations. Wiring used in cen-
tral detector and alarm systems, as
well as in electronic voice communi-
cations systems, also was installed

The researchers and reporters watch the stayed fires throuyh television monitors. Sophisticated equipment measures the heat and toxic gases

produced in the Jire.

both protected and unprotected to test
survivability of the systems over time.

A smouldering fire in a wastebasket begins to
produce smoke.

Thc wastebasket bursts Into flame

The wastebasket is totally engulfed inflame and
the smoke hecomes thick.

Test Results
Raw data from the tests follow:

Test #1: Arson fire in hotel
guest room

e Setting: A hotel guest room, fur-
nished with shag carpeting, foam
mattress, two chairs, table and lamp.
Doors and windows were dosed for
the test. Polybutylene pipe was pro-
tected by wooden soffit.

e Source of Fire: Arson fire, ig-
nited with a paper wick on a mineral
spirits compound. The flammable lig-
uid was spread around the room on
the shag carpeting. The fire spread
immediately into approximately % of
the room.

e Raw Data Results: First smoke
detector alert: 7 seconds. Sprinkler
flow: 39 seconds. Maximum temp,
level: 298'F. Fire extinguished: 4 min-
utes following ignition.

Test #2: Wastebasket fire in
guest room

» Setting: Hotel guest room fur-
nished as in previous test. Fiberglass
construction drapes with s. °er lining
added. Vinyl wall coverings added.
Pipe is protected by soffit.

e Source of Fire: Match thrown
into wastebasket containing newspa-
per and other trash. Basket placed
between chair and bed. After several
minutes, the fire spread from the
wastebasket to the bed.

e Raw Data Results: F<rstsmoke
detector alert: 52 seconds. Sprinkler
flow: 6 minutes, 5 seconds after igni-
tion. Maximum temp, level: 165:F.
Fire extinguished: 10 minutes after ig-
nition.

Test #3 — Arson fire in corridor

e Setting: Corridor of hotel floor
is carpeted. Doors and windows in
corridor are closed. Maid's cart con-
taining sheets and other bedding ma-
terial is set afire in center of corridor.
Pipe is protected by soffit.

e Source of Fire: Arson fire, ig-
nited with a paper wick on a mixture
of acetone and mineral oil.

e Raw Data Results: First smoke
detector: 7 seconds. Sprinkler flow: 15
seconds. Max. temp, level: 130°F. Fire
extinguished: 4 minutes.

Test #4 — Smoldering fire in
guest room

e Setting: Hotel guest room fur-

The damage from this fire is minimal because the sprinkler was activated.



nished as in previous tests. Doors and
windows closed. Pipe is protected by
soffit.

e Source of Fire: Guest leaves
hot iron on bed. Due to very high hu-
midity conditions at test site, test was
aborted after three hours. While in-
formation for sprinkler analysis was
not provided, valuable smoke detector
data will be available when scientific
analysis is completed.

Test #5 — Arson fire in guest
room

e Setting: Hotel guest room fur-
nished as in previous tests. Drapes
ana linings are added. Plastic pipe is
unprotected. Doors and windows are
closed.

e Source of Fire: Half gallon of
gasoline is poured onto bed and lit
with a paper wick.

e Raw Data Results: Heat detec-
tor alert: 6 seconds. Sprinkler flow: 6
seconds. Max. temp, level: 119G. Fire
extinguished: 5 minutes.

Test #6 — Fire in maid's cart In
storage room

o Setting: Smalt storage room off
hotel corridor. No windows in room,
door is closed. Maid’s cart is placed
in room. Plastic pipe is unprotected.

e Source of Fire: This was a sim-
ulation of an accidental fire. Source
was cigarette left in lower trash bag
of maid's cart. Because of earlier
smoldering test problems, the smol-
dering stage was passed by and a
match was used to light trash bag.

e Raw Data Results: First smoke
detector: 33 seconds. Sprinkler flow:
2 minutes, 12 seconds. Max. temp,
level: 98'F. Fire extinguished: 5 min-
utes, 28 seconds.

Test #7 — W astebasket fire in
guest room

o Setting: Guest room furnished
as in previous tests. Wastebasket
placed between table and vin I-cov-
ered chair. Rayon/acetone/polv ester
drapes used in the room. Wails cov-
ered with vinyl coverings. Plastic pipe
is unprotected. Window is closed.
Door is left open.

e Source of Fire: Match is thrown
into wastebasket containing newspa-
per and trash. Fire spreads from
wastebaski 1 to vinyl chair, then to
vinyl wall coverings.

e Raw Data Results: First smoke
detector: 1 minute, 11 seconds. Sprin-
kler flow: 14 minutes, 45 seconds.
Max. temp, level: 130°F. Fire extin-
guished: 19 minutes.

In this controlled fire, gasoline Is Ignited next to the bed.

Detail of the damage to the bed and wallfollowing activation of the sprinkler system.

Test #8 — Fire in maid’s cart in
corridor

e Setting: Maid’s cart in carpeted
hotel corridor. Cart contains sheets
and other bedding materials. Doors
in corridor are closed. Pipe is pro-
tected.

e Source of Fire: Simulation of
accidental fire as in Test #6, except
maid's cart is in hotel corridor. Igni-
tion of fire as in Test #6.

e Raw Data Results: Smoke de-
tector alert: 24 seconds. Sprinkler
flow: 1 minute, 53 seconds. Max.
temp, level: 93:F. Fire extinguished:
5 minutes, 17 second-..

Test it9 — Smoldering fire in
guest room

e Setting: Same as in test #4.
Repeat of trial for smoldering fire sit-
uation. Same humidity problems were
encountered. Test was aborted after
two hours. No smoke was present,
very little char of bed occurred.

Test #10 — Arson fire in guest
room, luggage and contents
ignited

e Setting: Lugg :j* case is opened
and contents (clothing, etc.) is dumped
onto bed in guest room of the hotel.
The room is furnished as in previous
tests. Pipe is not protected.

e Source of Fire: Nail (vlish re-
mover is spread on contents, luggage
and bed. Paper wick used to ignite fire.

e Raw Data Results: Smoke de-
tector alert: 12 seconds. Sprinkler
flow: 1 minute, 9 seconds. Max. temp,
level: 158 F. Fire extinguished: 4 min-
utes, 21 seconds.

Test #11 — Arson fire rnguest
room, luggage and contents
ignited

e Setting: Same scenario as in
Test //10, except the sprinkler in the
corridor was capped and the sprinkler
and r.!li pipe and sprinkler hardware
in the guest room was removed. The
room therefore rescmbb 1 an un-
sprinklcrcd hotel room.

e Source of Fire: Mixture of nail
polish remover and acetone is spread
on contents, luggage, and bed as in
Test #10.

e Raw Data Results: Heat detec-
toi: 4 seconds. No sprinkler present.
Max. temp, level: 540 F. Fire extin-
guished: by Ft. Lauderdale fire de-
partment (present during all tests) in

ANapproximately 8-10 minutes.

General Conclusions Of The
Tests

The raw data results noted for each

of the above tests should not be in-
terpreted in any way to be absolute
numbers. Because of minor adjust-
ments that may be necessary due to
equipment placement, varying com-
puter conditions and the like, these
numbers may s,:ahtly change as full
analysis of the , /t Lauderdale tests
takes place over time. A full report on
the tests will be issued when this anal-
ysis is completed. Capies of this report
will be made available by writing: Na-
tional Fire Protection Research Foun-
dation, Capital Gallery, S- ;e 220,
600 Maryland Ave., SW, Wat .lington.
DC 20024. Levels of toxic gases (CO,
HCL and HCN) are now being ana-
lyzed and will be covered in the proj-
ect report. Because laboratory analysis
is required to determine toxicity lev-
els, general conclusions covered be-
low do not cover the effect of these
toxic gases.
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Several general conclusions can be
drawn from the tests, however, even
without benefit of the final data anal-
ysis.

By simple comparison of the two
similar scenarios of tests #10 . nd
#11. it is obvious th it a sprinkler sys-
tem adds a significant life safety po-
tential to the average hotel room. This
rame assumption can be extended to
all other tests which were completed,
in that — even in the longest running
fire test — the sprinklers reacted and
extinguished the fire hi the room of
origin within 19 minutes.

Because the fire was extinguished
in the room of origin by the sprinkler
system, threat of fire death and seri-
ous injury to those in surrounding
areas of the room is greatly reduced.
Final determination of life safety in the
test room or area itself must await the
issuance of the final report, though
the rapid extinguishment of mar of
the test fires, and raw data on maxi-
mum temperature levels indicates
promise of positive results in even
these areas.

It is also reasonable to conclude
that there is definite need for a fire
alarm system in hotel rooms whether
or not a sprinkler system is present.
Again, while final data can only in-
dicate the presence of life-threatening

situations at the time of smoke or heat
detector alert, it seems that the early
warning alert given in all of the fire
tests significantly added to increased
life safety potential.

Finely, it appears that the poly-
butylene system used for installation
of the sprinkler systems sustained no
damage during the Ft. Lauderdale
testing and therefore still holds prom-
ise as a lower-cost alternative for re-
trofitting hotels, motels and resort
properties. The Ft. Lauderdale tests,
however, were not part of a formal
"listing" procedure for the plastic
pipe and should not be interpreted as
laboratory evidence of system per-
formance.

In summary, then, it appears from
the raw data results that a sprinklered
hotel is indeed an inherently safer
building structure and that the use of
plastic pipe systems for accomplish-
ing sprinkler installation deserves fur-
ther examination by both code officials
and hotel/motel owners facing retrofit
decisions.

Hotel/Motel Fire Safety: Now A
Consumer Concern

The MGM Grand and Hilton Hotel
fires led to a great deal of public in-
terest in hotel/motel fire safety. Fire
service organizations, as well as in-
dividual owners and managers of re-
sort property, have witnessed an
increase in the number of consumer
questions dealing with fire safety.
Questions involving the presence of
smoke detectors and “sprinklcring”
of hotels arc often asked.

If is estimated that only two percent
of the nation’s hotels or motels are
now sprinklered. Even a casual glance
at fire data on the problem, though,
indicates that there are no assurances
of safety because the bulk of the in-
dustry hasn’t yet made the commit-
ment to sprinklers.

Ed Wall, deputy superintendant of
the FHMA’s National Fire Academy
and chief government official at the
Ft. Laudc-'dale site, remarked that
"according to FF'MA data estimates,
property damage as a result of a fire
in a sprinklered hotel is only one-
fourth of the damage resulting from
fire in a non-sprinklered hotel.”

With this data as a starting point,
it seems appropriate for the industry
to begin a cost-benefit analysis of
sprinkler systems in various types of
resort properties.

Esso Plaissance, a director of fire
prevention of New Orleans who was
present at the Ft. Lauderdale fire



sprinkler tests, said he gets calls and
letters daily from the tour industry,
convention” planners, and everyday
citizens asking about safety standards
in hotel properties in his city. "I've
gotten to the point.” says Plaissance.
where | maintain a listing of the
safety features—sprinklers, smoke de-
tectors. alarm systems, staff trammq,
and the like. The questions aren't al-
ways easy to answer. People are much
more aware of fire danger than they
used to be."

Plaissance added that he personally
knows of hotel and motel properties
that have lost business because of the
absence of safety systems. This has
resulted, he said, "in property man-
agers and owners asking what they
need to do. not only what they have

Echos of Plaissance’s statements
were heard throughout the audience
at the Ft. Lauderdale test site. When
asked about the resort industry’s ris-
|n% interest inincreasing its fire safety.
John Veelenturf. a vice president of
the Sheraton Corporation and its di-
rector of safety, said "the introduction
of foam plastics and many fuel-de-
rived materials in the last several de-
cades have led to a very chan?ed fire
problem than that of the early 20lh
centur%.” While there's no doubt that
code changes will force many owners
and managers to install sprinkler sys-
tems and take other steps. Veelenturf
said leaders in the industry have al-
ready begun fire safety programs, like
increased staff training, inspection of
materials procured for the hotels, and
other projects, lie added that all of
Sheraton's new hotels will be sprin-
klered and that the corporation is
“vigorously pursuing possibilities for
retrofitting existing properties."
~ Another representative from a ma-
jor hotel chain, who asked not to he
Identified, added that hotel motel in-
dustry leaders are indeed making
progress toward improved fire safety.
‘All" of the major chains are taking
steps.” he said, "because the pressure
to do so from the clientele has forced
the issue. Many people come in and
ask not to stay above the second or
third floor. We know their reasons for
tire request, so we do not have to ques-
tion them further."

Tony DeStephano. a fire service
representative from Maryland and a
former restaurant hotel manager who
was present at the site, summed up
the public concern in a challenge. Lle
said that guests bookm? rooms in a
hotel or motel frequently ask about

the level they will be booked on. lo-
cation of exit doors, and presence of
smoke detectors and sprinklers. On
the latter point, he added:

“Conduct the test yourself. Walk up
and ask someone if they like their ho-
tel room. The answer is yes. And the
hotel in general? Yes again. And the
pool, restaurant, and har? Again, the
%uest Is satisfied. But ask iftheir room
has a smoke detector of if the room
is sprinklered, and suddenly, they are
reluctant to answer. Doubts about the
safety of the hotel hecause of these
omissions bring visions of a towering
inferno to the average person. The
average guest ma5{ not understand the
workings, technology, or sophistica-
tion of fire protection systems. He
maK_not even know what that silver-
looking thing in the ceiling is, but he
knows what he wants—and that's
built-in protection."
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Sonny Sc-irff, director of fire pro-
tection ~ for Marriott Corporation,
agrees with those sentiments. "The
public lias become increasingly aware
of fire safety. Toda¥, all of Marriott's
109 hotels are at least partly sprin-
klered, and about two-thirds are com-
Bletely sprinklered. The comPany has

udgeted to retrofit the hotels it owns
which are not now fully sprinklered,
and is pursuing a goal of having 100
percent  sprinkle,ing  system-wide
within 18 months."

Despite the fact that several of the
larger hotel and motel chains arc tak-
ing steps to increase file safety, au-
thorities in the fire service are still
concerned ahout the great number of
hotels and motels that are not actively
pursuing the issue.

John Gerard, executive director of
the National | ire Protection Research
Foundation and former fire chief in
Los Angeles, said that many people
may mistakenly believe thatit's rare
when a guest investigates avail, hie
hotels for qualities other than space,
comfort, location and affordability.
"But they are doing just that," said
Gerard, and one sure measure bemgi
weighed today is tli.it of persona
safety — fire safety — during their stay

in a place away from home. If you
speak with leaders in the mdustrr,
you'll fitd that people are not only
asking those questions, but they're
domg" S0 in greater and greater num-

Gerard and other fire service and
code officials at the test site expressed
hope that the positive results of the
sprinkler tests would spur interest
from both the smaller and larger
members of the resort industry trade.
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Issues For Review

After three days on-site, the audi-
ence became increasingly aware of
several factors which have kept resort
property owners and managers from
Immediately adding sprinkler sf/stems
to their structures. These boil down
to three central issues: codes: change
and the fear associated with it: and
costs.

Codes: Despite the one in four
odds of a fire occurrmP in a_hote_l-tyﬁe
property, the general feeling in the
audience was that a greater incentive
would be necessary to induce an owner
to take action. Of course, the obvious
incentive is a code requirement.

Because both codes and the en-
forcement of codes varies from juris-
diction to jurisdiction, it is difficult to
address the question of code problems
in general or national terms. It is sale
to c\y, however, that the hotel motel
owners or managers have a difficult
time, technically and financially,
dealing with provisions of iuc.il build-
ing and life safety codes and view the
addition of sprinkler systems as some-
thing which will lie accomplished
"when it has to he done," as several
slated during the tests. _

Sonny Scarf!, director ol fire pro-
tection for Marriott, agrees that this
ophion likely prevails in the mdu_strY,
but is quick to point out thul "a single
incidence of fire often forces a change
of opinion, particularly if facts about
the r_ellablhty of sprinkler systems are
studied by those making the deci-
sions.”
~Those changes of opinions for both
tin hotel owner and the code official
are the uirer "result of public pressure.
Where SF“”H?Y systems are required,
the local officials will be more active
in enforcing the code than ever before
because the awareness of the public
about hotel motel fire safety is higher
than ever before, _

Local code officials, cognizant of
cost considerations facing a hotel
owner and public pressure, sometimes
['ave the option of allowing changes

to the strict letter of the law when the
code allows for “alternate means of
achieving fire protection.” Such code
allowances may permit a local official
to approve use of a conduit not men-
honed in the code itself (such as
polybutylene) or adopt other meas-
ures which may be less expensive al-
ternatives for the owner committed to
sprinkler installation.

Richard Johnson, a former code
official from Memphis, believes that
"unique conditions" previously had to
exist before the ayera%e code official
would exercise this authority freely.

In some cases. Johnson explained,
a city may be OE)eratlng under an an-
tiquated code. If the building owner
came in with a sprinkler design be-
cause he's experienced a fire and
wants to ngrade his fire protection,
the code official faces a "Catch 22"
situation. If he allows an "alternative
means” system, lie could be charged
with malfeasance; if the holds tight to
the letter of the law and another fire
occurs, he and the city could be crit-
icized. said Johnson. =

Nonetheless, code officials around
the country realize the position in
which the hotel owner is placed, says
Bill Tomes, assistant fire marshal of
San Diego. “Many are now aggres-
sively pursuing tradeoffs to increase
fire protection and to make it attrac-
tive enough for individuals to sprin-
kler their properties whether or not
it's called for in the code."

While it is true ﬁ at codes present
a problem for the hotel owner facmP
a requirement or perhaps even a vol-
untary decision to sprinkler a build-
ing, there is significant evidence
supporting increased cooperation be-
tween hotel owners and code officials
on tradeoff options. - .

With this environment, it is possible
that it may not lie in the hotelman’s
best interest to “wait until we have to
sprinkler buildings.” In fact, voluntary
action now could be to the hotelman’s
benefit since his property will be very
marketable when' the forsccnhic code
change occurs.

Change and the fear associ-
ated with it: Any change in resort
industry property management —
whether it directly affects the property
or only the empIoY_ee side of the busi-
ness — isaccomplished by an unden-
lable measure of reluctance or fear of
the outcome.

* Disruption of operations aesthetic
concerns. Regarding the issue of
sprinkler system installation in exist-
ing buildings, a number of fears are

self-evident and were discussed during
the Ft. Lauderdale testing.

An immediate concern raised is
that of disruption of hotel operations
during the retrofit period. Naturally,
the amount of time a room or floor is
out-of-service is important to the ho-
tel management, as is the looks of the
new sprinkler system in the hotel en-
vironment. o

With black iron and copper piping
systems, a longer downtime per room
IS obviously necessary because the
system requires soldering, welding,
and similar procedures at or near the
place of installation. Nonetheless, ex-
perts the test site estimated onl¥ 3-4
days per floor 30+ rooms per floor)
for complete installation. In off-sea-
son, this may not be difficult to ar-
range. _

For polybutylene systems, the pipe
connections are made by a mold sys-
tem which does not r_eckuwe_solderlng
or welding, and the lightweight, flex-
ible nature of the pipe allows it to be
curved and snaked around obstacles.
These features also permit much of
the set-up and molding work to be
accomplished ina distant location, so
disruption only occurs in the actual
pipe hanging and soffit cpven_nﬁ stages,
which are necessary with either type
of conduit, _ _ _

Aesthetic considerations are easily
handled in retrofit situations by in-
stallation of wooden or wall board sof-
fit along the length of the hallway,
with protrusions into each room en-
trance. Soffit on interior pipes also
h||_d%s éhe piping and is easily accom -
plishea.

The media in attendance at the Ft.
LauderdaF' tests were not aware of the
recent soffit installation until it was
pointed out to them, indicating that
the fear of aesthetic concerns may be
unjustified. _

* Plastic pipe damage. While use
of a black iron or copper system
avoids the issue of the sprinkler sys-
tem itself burning, several in the Ft.
Lauderdale audience expressed con-
cern about the performance of plastic
pipe under fire and extreme water
pressure.

Tony Schroer, a polybutylene man-
ager for Shell Chemical Company, re-
viewed scientific test results of the
poéybutylene system for the audience
and many misconceptions were ad-
dressed. “Unlike other plastics on the
market, polybutylene has very high
temperature proPert_les,’f said Schroer.
It is the only plastic pipe carrying a
200 F temperature rating, and has a

914G igniting point, o

Testing conducted at the University
of Maryland indicated that Schroer is
correct. Researchers believed that
“the piping can withstand the celllng
temperatures that can be generate
in light hazard occupancy long enough
for the sprinkler heads to activate,
and thus control the fire and reduce
room temperatures .that will be %en-
erated down to a tolerable level that
will not threaten the piping system.”
~Tests in Ft. Lauderdale under actual
fire conditions a"so indicated no ap-
parent damage to the polybutylene
system, when either protected or un-
protected by the soffit.

uestio ~ from the audience also
dealt with the "addition of another
plastic material in an already toxic
environment." Schroer noted that
when polybutylene is burned in the
laboratory, it "burns as clean as a
candle." Hydrogen chloride and hy-
drogen cianide, common toxic gases
front burning plastics, are not given
off by polybutylene. "Chances of the
fire reaching this level of intensity
where the pipe would burn are rare,
and if it ever did occur, almost any
kind of system would be in danger.”
Schroer added. _

* Maintenance fears. A final “fear"
noted by some in the audience con-
cerned the amount of maintenance or
staff training which may be required
in a decision to retrofit hotels with
automatic sprinkler systems.
~According to John" Gerard, execu-
tive director of the National Fire Pro-
tection Reserach Foundation, these
fears are again unfounded. "The sys-
tems require no more maintenarce
than the normal water distribution
system and the monitoring of pressure
levels and system checks are gener-
ally performed by the fire service or
insurance industry officials,” Gerard
said. Checks of the sprinkle's lie
added, are really no more crrmlex
than those required for boiler or wmer
heater systems. .

Costs: Undoubtedly, the major
drawback to retrofitting hotels and
motels with sprinkler “systems in-
volves cost of the systems, cost of la-
bor, and cost of downtime for
installation. _
~ Bill Testa, a mana([;er_ for engineer-
ing with the Grinncll Fire Protection
Srstems_ Company, estimated the cost
of retrofitting hotels or motels “in the
ballpark of $'1.50 to $2.50 per square
fool for a steel pipe system, or about
the cost of good carpeting.”

In independent tests performed for



Shell Chemical Company, a 44 per-
cent cost savings was realized in the
use of polybutylene over copper con-
duit. Shell claims the savings are prin-
cipally derived from material and
labor time differences in this private
residence test, which is viewed as rep-
resentative of possible savings avail-
able in hotel/motel retrofit settings.

In either system, though, the costs
are significant. As one hotel manager
stated, "there is no doubt that the sys-
tems can reduce injury and property
losses by controlling a fire in the room
of origin and that the state-of-the-art
will be applied as resources permit the
industry to do so. The question re-
mains “when?"

John Veelenturf, a vice president of
Sheraton Corporation and chairman
of the American Hotel & Motel As-
sociation’s Fire and Safety Commit-
tee, summed up the cost issue in this
way: “We will be exploring time and
installation benefits of plastic pipe in
our process to evaluate retrofitting.
But, at the same time, the industry
can significantly upgrade its fire safety
through rigorous staff training, ex-
amination of the furnishings placed in
hotels for their fire safety ratings, and
placement of smoke detectors and
alarm systems which give warning of
fire danger.”

Insurance industry representatives
on-site echoed Veelenturf's state-
ments, again stressing that sprinkler
systems represent the state-of-the-art
in fire prevention and therefore should
be a goal of property owners. Phil
Schiff, an account engineer with Al-
lendale Insurance Cong .iny. stated
that from an engineering point of
view, insurance companies will look
at anything that will decrease losses.
“We're not keeping our heads in the
sand. The technology Is going in the
right direction to achieve insurance
rate decreases, though there are still
many areas to attack before the fire
problem is defeated.”

In summary, then, the hotel/motel
owner facing an order to install sprin-
kler systems will encounter high costs.
Discussions with code officials, man-
ufacturers. and insurance represen-
tatives, however, may result in tradeoff
savings not otherwise available.

} Vv AFMSI od'l 4t [itMH lliditdiysMrmiih/nut
im. /'kiol v Dank! A Dennc, ftub/i’ dltills affli ct,
|/1>15Mf Cmi'fIv/K'V Md/nnfc/nr/il Aijrrn v, IMiliithjloM,

fn/ornullim 1 lun/flimul in this ii'port does nOf(CNI’M]ﬁ*
un endorsement nr recommendation /Ay |obs4 tit lit'sorfl
liuliistiy i>f ony ftrintin I, /MUcdure or standard. and the
pubtKutkjn disclaims tiny liability resftcit In the use
of or reliant'c tin @ny such infutmillion

Sponsors Of The Tests

Federal Emergency Manage-
ment Agency director Louis O.
Giuffrida said the Fort Lauderdale
iire sprinkler project “is exemplary
cf the efforts being undertaken by
this administration to promote
enhance federal government and
private sector cooperation on life
safety efforts.. . The rewards for
our efforts will be measured for
years to come by an increased
measure of protection made avail-
able to the American public."

Those sponsoring the event were:

e Fcderc Emergency Manage-
ment Agency (FEMA): FEMA's
mission is to prepare for and re-
spond to a wide variety of emer-
gencies and disasters, including the
threat of fire. The agency has no
regulatory powers, but instead has
served as a catalyst in the devel-
opment of automatic sprinkler
technology as a mitigation mea-
sure to reduce residential fire losses.
Over the past five years. FEMA has
sponsored several million dollars
worth of research and development
projects for the fire service and pri-
vate industry to spur development
of sprinkler systems.

 National Fire Protection Re-
search Foundation: The Founda-
tion coordinated the event under a
FEMA cooperative agreement. The
Foundation was established in 1982
to respond to the continuing need
for research and development of
practical technologies and soli*,
lions to the fire problem. It plays
a broad role in funding and diiecl-
ing fire research through cooper-
ative projects with the government,
business, industry and individuals
interested in reducing fire losses.

e Grinnell Fire Protection Sys-
tems Company: Grinnell, one of
several manufacturers of sprinkler

Sprinkler Systems: Are They
Worth It?

On the final morning of the Ft. Lau-
derdale tests, a speaker from the hotel
industry came to the front of the room
and spelled out a fire scenario very
familiar to most hotelmen who have
studied the industry’s fire problem:
“A cigarette was mistakenly left on
the hotel bed. A smoldering fire grad-
ually flamed, covering the bed and
spreading to the walls."

He ther stated that this very situ-
ation recently occurred in two hotel

heads, made a significant break-
through in the development of a
quick-reaction sprinkler head as a
result of FEMA-sponsored resarch.
This head reacts five times faster
than traditional sprinkler heads.
Grinnell provided the sprinkler
equipment and completed all in-
stallation work necessary for the
Ft. Lauderdale tests.

e Marriott Coq jtion: Mar-
riott mide all the arrangements for
the use of a vacant hotel in the Ft.
Lauderdale tests, and provided fur-
nishings necessary for the rooms
used in the burns. The corporation
has assumed a leadership role in
retrofitting hotel and motel struc-
tures with advanced automatic
sprinkler systems and has spon-
sored many life-safety sprinkler
promotions in the past.

e Shell Chemical Company:
Shell produced the polybutylene
resin used in manufacturing the
plastic pipe employed in these
sprinkler tests. The pipe will be
undergoing formal lab tests for list-
ing as an approved conduit for
sprinkler application.

e Simplex Time Recorders
Company: Simplex ¥ a leading
manufacturer of state- /fthe-art fire
detection and alariv systems and
provided all of the smoke and heat
detection systems Ui.ed in the tests
in addition. Simplex provided com-
ponents of an emergency voice
communicatons system and its
multiplex panel system for moni-
toring activity in each of the test
fires.

FEMA neither endorses nor im-
plies endorsement of any product
or service offered by the various
sponsors of the Ft. Lauderdale tests.
Their participation was coordi-
nated by the National Fire Protec-
tion Research Foundaton.

properties, one sprinklered and one
not sprinklered,

lire sprinklered hotel in Oregon
sustained approximately $(>000 dam-
age, no one was killed or seriously in-
jured, and the room was out of service
for only three days.

The fire in the unsprinklered hotel
in Texas resulted in 12 deaths, a num-

ber of injuries, and, as yet, an air oun”™”"
of property damage not being dis”y

cussed due to pending lawsuits. The

damaged section of the hotel lost

more than three days of service.
HER]






In the time it takes you to
read ti?is report, someone

in the United States will die
or be seriously injured in a
residential fire. Here’s how
Duraflex* polybutylene pipe
can help reduce the growing
number of deaths, injuries
and property losses due

to fire.

When combined with
smoke detectors and low-
temperature set-off residential
fire sprinkler heads, Duraflex
polybutylene pipe helps form
an in-home fire protection sys-
tem that's been proven effec-
tive in controlling common
household fires within seconds.
Duraflex pipe makes the system
easy and fast to install in both
new and existing construction,
and easily affordable to most
homeowners.

Recent studies reveal that
on the average, someone dies
or isseriously injured in a firein
the United States every 12 min-
utes. Another study indicates
that residential fires in homes,
townhomes, condominiums,
apartments and mobile homes,
account for 77% of the deaths,
68% of the injuries, and 46% of
the property losses annually
due to fires.

Inwhat's to serve as a
model installation for future
systems and code ordinances,
the firstapproved and inspected

'Durajlcx™ isatrudemark for poly-
butylene resin made by ShellChemi-
cal Company andforpolybutylene
pipe manufactured underlicense from
Shell.

residential fire sprinkler system
was recently installed in San
Clemente, California. The city
has included polybutylene pipe
in its Residential Fire Sprinkler
Code as an approved material.
San Clemente Fire Chief, Ron
Coleman, said, “Polybutylene
pipe can help in holding costs
down. The pipe permits fast
and inexpensive installation.
So itholds the costs of a home
sprinkler system to an affordable
level, which helps to reduce re-
sistance from homeowners."

Low cost, fast installing
Duraflex makes system
affordable.

It took less than one day to
complete the first instal'ation of
this new type fire sprinkler sys-
tem ina new home located in
the San Clemente subdivision
of Cypress Shores. Although
the home isvalued at over
$500,000. the fire sprinkler
system was not expensive, rep-
resenting less than 1% of the
home's .otal construction cost.
Because the size of the system
installed is proportional to the
home's size, the same average
percentage cost of less than 1%
of the home's construction cost
isa good estimate for most new
home installations.

Installation is fast and sim-
ple for fire sprinkler systems
using Duraflex pipe. Plastic
mechanical fittings that can be
easily and quickly assembled
are used. The connections are
made without soldering, weld-
ing. gluing, solvents, pipe dope
or flux. Lightweight, flexible,
Duraflex pipe can be curved
and snaked around obstacles,
through walls and ceilings, be-
tween floors and across attics.

The pipe's flexibility was a
real asset in the lirst installation
because the house was close to
completion. The Duraflex pipe
could be curved around obsta-
cles and routed easily, minimiz-
ing the extent to which the new
construction was disturbed. This
demonstrated another advan-
tage of the pipe: itsapplicability
to retrofitting the system into
existing homes. “We like the
pipe," Ron Coleman said, "and
it's especially good for retro-
fitting. With the expansion and
wide-spread acceptance we
see for residential sprinkler sys-
tems, the ability to retrofit exist-
ing homes ®going to be just
asimportantas new home
installations.”

Durable Duraflex stands up
to temperatures and Mme.
Reduced maintenr”~re
isanother plus with Duraflex
pipe. Because Duraflex doesn't
corrode and it resists scaie
build-up, itisn’t necessary to
flush the system out periodi-
cally. which must be done with
metal pipe systems. Duraflex

pipe can stand up to high attic
heatin the summer, and

doesr, 'crack ifwater freezes in
itduring the winter. Although it
isn’tnecessary to drain down a
Duraflex pipe system, itshould
still be checked periodically for
proper functioning of the auto-
matic alarm devices.

Proper installation isim-
portant for maximum effective-
ness. Except for the sprink'er
heads, all installation materials
are plastic. Metal connections
and installation parts should
not be used as they could act
as a heat sink during a fire and
damage the system. Both the
Duraflex pipe and sprinklers
are laid out and located for
maximum protection and fast
response to a fireanywhere in
the building.

San Clemente leads the way
to in-home fire protection.

The City of San Clemente
Fire Department has been
progressive and instrumental
indeveloping a practical and
inexpensive residential fire
sprinkler system. San Clemente
Fire Department officials have
been working with manufac-
turers of fire protection equip-
ment, the United States Fire
Administration, and other pri-
vate companies and public
agencies, to establish a national
code and an effective, afford-
able system.

San Clemente originally
became interested in residential
fire sprinkler systems as a way
to compensate for the possible
reduction in city services such
as fire protection, resulting from

o TR IS
fua =

lower tax revenues following
California tax reforms. The Res-
idential Fire Sprinkler Code

was implemented with a city
ordinance requiring sprinkler
systems in all new construction,
both residential and commer-
cial. The ordinance may be
expanded to include some
existing buildings, as well.

San Clemente code has four
specific objectives.

According to Ron
Coleman, there isa four-fold
set of objectives the city and
the Fire Department hope
to accomplish with their fire
sprinkler code. First, to mini-
mize residential firesand re-
duce property loss. Second, to
limitand control fire before it
reaches flashover. Flashover
occurs when an area becomes
superheated (800-1,000°F) in
developing firesand the oxygen
in the air su Jdenly explodes in
a fireball. Flashover is lethal to
anyone in tlv vicinity and it
can involve the entire building
in flames within minutes. Third,
to accomplish these objectives
with sprinkler systems. Coleman
quoted aJohns Hopkins Uni-
versity study which says, “res-
idential fire sprinkler systems
can irrefutabk, bring about a
significant reduction in loss of
life and property due to fire."
And fourth, to hold down the
cost of this fire protection so
mejt homeowners can afford it

Controlling flashover was
particularly important in de-
veloping a sprinkler system for
residential use. Compared to
industrial fires, residential fires
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pose several special problems
for control by automatic sprink-
ler systems. Residential prop-
erties have smaller room sizes
and lower ceilings which cause
temperatures and toxic gases to
soar to lethal levels more rapid-
ly than in industrial fires, stud -
iesshow that temperatures
nearly double between the
fourth and fifth minutes of a
fire. Smallerrooms and lower
ceilings also require a different
spray pattern for the sprinkler
to be effective. The system also
has to be unobtrusive, inexpen-
sive and virtually maintenance
free to be toiclly acceptable to
homeowners.

The design and test of the
system.

Special low-temperature
set-off sprinkler heads that
release at 165°F have been
developed by Grinnell Fire
Protection Systems. These
respond five times faster than
industrial type sprinklers. An
improved, wider spray water
distribution pattern developed
for residential rooms knocks
down fire within seconds be-
fore itcan grow. The cooling
effect keeps other sprinklers
from being set-cffunnecessar-
ily, keeping water pressure at
maximum levels. The design
and size of the heads keeps
them from being too obtru-
sive. By combining tnese
sprinkler heads with Duraflex
pipe, and smoke detectors, fire
officials have pul together an
effective system that can be
easily and affcrdably installed
and maintained in most homes.

Tests were conducted by
the San Clemente Fire Depart-
ment on this system prior to
writing the city’s fire sprinkler
code. The tests were designed
to demonstrate and check the
system's effectiveness incon-
trolling typical household fires,
and to identify special consid
erations to be included in the
code. Using an abandoned
house planned for demolition,
fire officials set three separate
test firesinside and in the gar-



age usingcommon household
furnishings and materials. In
each of the test fires, the sprink-
ler heads responded rapidly
and halted the fire's growth in
seconds. The tests proved that
the system, which isnow the
one described in the city’s
code, will control most com-
mon household fires in less
than three minutes. Similar
tests conducted by the Califor-
nia State Fire Marshall's office
confirmed these results. (See
photos page 3.)

Other studies have shown
that a system like the one instal-
led in San Clemente will knock
down a fire fastenough to save
a person lying in a bed next
to the fire. Inthe room of ori-
gin, the sprinkler prevented
eye-height temperatures and
carbon monoxide gas from
reaching lethal levels, while
adequate amounts of oxygen
remained to keep the air
breathable.

“Trend of the future™ for
homes.

Ron Coleman sees the
system’s advantages catching
on fast. He said, "Residential
sprinkler systems are the trend
of the future. In most new
homes, we'll probably see
built-in sprinkler systems be-
coming standard features. The
major safety and loss preven-
tion benefits of sprinkler sys-
tems will make them very
popular, fast. We’llprobably
see more systems installed in
the next 10 years than in the
last 100 years."

"Over 400 cities have
asked for copies of our stan
dards," Coleman reported,
"and many are using us as
a model for their own stan-
dards.” In many areas, volun-
tary standards for residential
sprinkler systems are being
implemented, and a growing
number of municipalities are
enacting mandatory codes. In
the near future, these standards

may become virtually a nation-
wide mandatory building code
requirement.

Coleman concluded,
"Another major factor in the
growing demand for residential
fire sprinkler systems is a
change in the philosophy by
modern (ire managers. They’re
now looking at built-in tech-
nology as a means of impro-
ving overall fire safety and pro
lection effectiveness, rather
than relying solely on expert
fire department personnel and
theirequipment.”

Shell Chemical Company
Sales Offices Polybutylene

Northeast 2 Corporate Park Drive. Suite
(914)694-1116 Whitp Plaind. New verk 10604 ™"
Southeast 320 Interstate N. Parkway
(404)955-4600 Atlanta, Georgia 30339

Central One Shell Plaza

(713)241-3897 Houston. Texas 77002

West P O Box 7637

(209)952-1908 Stockton. California 95207

For international sal js contact:

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

Warranty

Polybutylene pipe is manufactured from a
material produced by Shell Chemical Company
All products purchased from Shell are subject to
terns and conditions set out in the contract,
orr.er acknowledgement and/or bill of lading
Shell warrants only that its product will meet
those specifications designated as such herein
ot in other publications. All other information
supplied by Shell is considered accurate but is
furnished upon the express condition that the
customer shall make its own assessment to
determine the product's suitability for a particu-
lar purpose. NO warranty I eXDTGSSEd or im-

lied regarding such “other information,
he data uFon which the same s based,
or the results to he obtained from the use
thereof; that any product shall be merchant-
able or f|t for an r[])arucular purpose: or that
the use of such other Information or product
will not infringe any patent.

IX’cembet 1WI

Shell for answers
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Fire Ratings

Unlike metal pipes, all plastic pipes will burn if exposed to a
high enough temperature for a long enough period of time. In actual
practice, however, ignition of water filled DURAFLEX polybutylene pipes
will be virtually impossible. Because of polybutylene 3 high ignition
temperature (914<F) relative to its melting point (255-259<F), exposure
of the pipe to a flame will result in a melting of the surface of the
pipe. With time, this could eventually lead to the formation of a small
hole in the pipe wall that would spray water in the area of the fire.

If, despite the flow of water, the fire continues to impinge on the pipe,
the hole would enlarge releasing even more water. Only if the flame
continued to impinge on the pipe until the pipe was completely broken
would there be a possibility of setting fire to the pipe.

In the highly unlikely event that the polybutylene pipes would
catch fire, they would burn slowly and cleanly. DURAFLEX polybutylene
has an Underwriters Laboratories 94HB rating indicating that it will burn
at a rate of less than 1-1/2 inches per minute. Bioassay tests by the
method developed by the Fire Safety Center of the University of San
Francisco have shown that the smoke from polybutylene is less toxic than
that from Douglas fir.

Installation of fire sprinkler systems could necessitate
running pipe in return air plenums. Based on the assumption that they
will create a fire hazard, NFPA regulations limit the combustibility of
materials in these spaces to a fuel loading of less than 3,500 BTU per
pound. Although dry polybutylene has a higher fuel loading than this, as
installed pressurized with water, it will have a much lower fuel content
and will not represent a hazard.

In addition, NFPA regulations also require that materials used
in return air plenums have a specific smoke density less than 50 as
determined by the ASTM E-84 tunnel test or its equivalent, Underwriters
Laboratories method 723. Because plastics melt before they burn, the
E-84 tunnel test is not applicable to them. Comparisons can however be
drawn to values of maximum smoke density as determined by the National
Bureau of Standards smoke chamber test. These comparisons (attached)
show chat there should be no problem with polybutylene.

HX2347017
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TEST REPORT

Prepared For: Shell Development Company
P. 0. Box 1380
Houston, Texas 77001

A ttention O f: Kr. K. P. Schard

Authorized By: P. 0. #RE331TEG62

MATERIAL TESTES

PB 4101 - Lot 4ACP-004,124 mils
PB 4101 - Lot 4ACP--004,77 mils
PB 4121 - Lot 6ACP-00G,11S cils
PB 4121 - Lot 6ACP-00G,78 mils

A~ w T

TEST PERFORMED

Flamaafcility - UL94

TEST RESULTS

Bum Rate

Sample Identification Classification (na/rdun.)

PB 4101 -Lot 4ACP-004, 124 mils 94K3 27.0 (27.0, 27.0)
PB 4101 -Lot 4ACP-004, 77 mils 94K3 32.4 (34.8, 30.0)
PB 4121 -Lot 6ACP-006, 119 nils 94R3 28.5 (27.6, 29.4)
PB 4121 -Lot 6ACP-006, 78 mils 94HB 36.6 (37.2, 35.0)

TEST PROCEDURE

The procedure followed was that as outlined in the UL94 Standard.Materials
classed 94KB shall:

A. Not have a burning rats exceeding 1.5 inches (38.1 mm) per
minute over a 3.0 Inch (76m ) span for specimens having
r thickness of 0.120 to 0.125 inch (3.05 to 3.18 mm),
(1/3 inch (3.2 nr.) nominal) or

B. Not have a burning rate exceeding 2.5 inches (63.5 mm)
per minute over a 3.0 inch (76 mm) span for specimens
having a thickness less than 0.120 inch (3.05 ma), or

EL TESTING INSTITUTE +« ENFIELD. CONN 0SOS2 « PHONE 203 749-B371 « TWX 710-439-30=5
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Test Procedure cent.

rap

C. Cease to burn before the flame reaches the 4.0 inch
(101.6 mm) reference mark, but shall not comply with
the requirements given in paragraphs 3.2, 3.3, or 3.4
for 94 V-0, 94 V -1, or 94 V-2 materials, respectively.

SL TESTING INSTITUTE

Physical Testing Technician

ApproveA by:

W illiam K.Tenero
Project Manager
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GENERAL
1. Scope

11 These requirements cover tests for flam-
mobility of plastic materials used for parts in
devices' and appliances. They are intended to serve
as a preliminary indication of their suitability with
respect to flannnability for a particular application.

1.2 The methods described in this Standard
involve standard si/.e specimens and arc intended to
be used solely to measure and describe the
flamtnability properties of materials, used in
devices and appliances, in response to heat and
flame under controlled laboratory conditions. The
actual response to heat and flainc of materials
depends upon the size and form, and also on the
end-use of the product using the material. Assess-
ment of other important characteristics in the
end-use application includes, but is not limited to,
factors such as ease of ignition, burning rate, flame
spread, fuel contribution, intensity of burning, and
products of combustion.

13 The final acceptance of the material is
dependent upon its use in complete equipment
which conforms with the Standards.applicable to
such equipment. The flatnmability classification
considered for a material may vary, depending on
the equipmenr or device involved and the particu-
lar use of the material. The performance level of a
material by these methods should not be assumed
to correlate with its performance in end-use appli-
cation.

14 The requirements may be applied to other
nonmctallic materials if found to be appropriate.

15 . These requirements do not cover plastics
when used as materials for building construction or
finishing.

TESTS

2. Horizontal Burning Test for
Classifying Materials 94HB

Test Criteria

21 Materials shall be classified 94HB on the
basis of test results obtained on small bar speci-
mens when tested as described in paragraphs
2.4-2.12.

TESTS FOR FLAMMABILITY OF PLASTIC MATERIALS - UL 94 5

2.2 Materials classed 941IB shall (also s-e para-
graph 2.3):

A. Not base a burning rate exceeding 1.5 inches
(381 mm) per minute over a 3.0 inch (76.2
mm) span for specimens tested in a thickness of
0.120-0.509 inch (3.05—12.7 mm), or

B. Not have s burning rate exceeding 3.0 inches
(76.2 mm) per minute over a 3.0 inch (76.2
mm) span for specimens having a thickness less
than 0.J20 inch (3.05 mm).

C. Cease to burn before the flame reaches the
, 4.0 inch (102 mm) reference mark. See para-
graph 2.10.

2.3 If only one specimen from a set of three
specimens fails to comply with the requirements,
another set of three specimens shall be tested. All
specimens from this second set shall comply with
the requirements in order for material in that
thickness to be classified 94HB.

Apparatus

2.4 The apparatus employed is to consist of the
following:

A. Test chamber, enclosure, or laboratory hood
free of induced or forced draft during tests.

B. Laboratory Burner - A Bunsen or Tirrill
burner having a tube with a length of 4 inches
(102 mm) and an inside diameter of 0.370 plus
0.06-0.0 irch (10 plus 1.6—0.0 mm). The tube
shall not bt equipped with end attachments,
such as a stabilizer.

C. Wire Gacze — A 20 mesh (20 openings per
254 mm), 0.017 inch (0.43 mm) diameter iron
wire gauze, | inches (127 mm) square.

D. Gas Supply - A supply of Technical Grade
methane gas with suitable regulator and meter
for uniform gas flow. Natural gas having a heat
content of approximately 1000 Btu per cubic
fool (37 MJ/m3) has been found to provide
similar result). Other suitable fuel gases, such as
butane, propane and acetylene (which have a
higher heat value) may also be used. However,
Technical Grade methane gas shall be used in
ease of question.



TESTS TOR FLAMMABIUTY OF FLASTIC MATERIALS - UL94

E. Ring Stand — A ring stand with clumps, or
the equivalent, for horizontal positioning of the
specimen and the wire gauze.

F. Stopwatch or other suitable liming device.

G. Conditioning room or chamber capable of
being maintained at 23=2°C and a relative
humidity of 50=5 percent.

1 cst Specimens

2.3 ‘lest specimens arc to be limited to a
maximum thickness of 0.500 inch (12.7 mm). Test
specimens of a 5.0 inch (127 mm) length by 0.500
inch (12.7 mm) width are to be provided in the
minimum thickness and in the 0.125=0.005 inch
(31S+0.13 mm) thickness. The 0.125%+0.005 inch
(3.18=0.13 mm) thick specimens arc not necessary
if the minimum thickness is greater than
0.125=0.005 inch (3.18=0.13 mm) or the maxi-
mum thickness is less than 0.125=0.005 inch
(3.18=0.1 3 mm).

Exception: Materials classified 9411B in the

0.125=0.005 inch (3.18=0.13 mm) thickness shall

automatically be classed 9411B down to a 0.0G2
(1.57 mm) minimum thickness without acldi-
il testing. --

26 The
following:

specimens shall comply with the

A. The maximum width is to be 0.52 inch (13.2
mm).

B. The edges are to be smooth, and the radius
on the corners is not to exceed 0.05 inch (1.3
mm).

2.7 If the material is to be considered in J range
of colors, melt flows, or reinforcements, specimens
representing these ranges arc also to be provided.
Specimens in the natural (if used in this color) and
in the most heavily pigmented light and dark
colors arc to be provided arid considered re-
presentative of the color range, if the test results
are essentially the same. An additional set of

«JANUARY 28,1980

_spccjmens _will be required in .thcJhcaucsLorganic.
_gigmcent loading; unless the most heavily pig.
mcntcd light and dark colors include the highest
organic pigment level. When certain color pig-
ments (e.g. red, yellow, or the like) arc known by
experience to have particularly adverse effects,
they are also to be provided. Specimens in the
extremes of the niclt_flows and rcinforccmcnfcon-'
tents arc to be provided and considered re-
presentative of the range, if the lest results arc
essentially the same. If the burning characteristics
arc not essentially the same for all specimens
representing the range, evaluation is to be
limited only to the material in the colors, melt
flows, and reinforcement contents tested, or
additional specimens in intermediate colors,
melt flows, and reinforcement contents are to be
provided for tests.

Specimen Conditioning

28 The specimens are to be conditioned for at
least 48 hours at 23=2*C and a relative humidity of
50=5 percent prior to testing.

Test Method

29 The Burning Test is to be conducted in a

chamber, enclosure, or laboratory hood free of

induced or forced draft. An enclosed laboratory

hood with a heat resistant glass window and an
fan for removing the products of com-
ftcr the test is recommended.

2. eh specimen is to be marked across its
width with two lines, 1.0 and 4.0 inches (25.1 and
102 mm) from one end of the specimen. The
specimen is to be clamped at the end farthest from
the 1.0 inch (25.4 mm) mark, with its longitudinal
axis horizontal and its transverse axis inclined 45
degrees. The wire gauze is to be clamped hori-
zontally beneath the specimen, with a distance of
3/8 inch (9.5 mm) between the lowest edge of the
specimen and the gauze, and with the free end of
the specimen even with the edge of the gauze. See
Figure 2.1.

"licfjlact's /rage 6 dated January 2d, 1980

COPYRIGHT © 1980 UNOERWRITERS LABORATORIES INC.
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TESTS FOR FLAMMABILITY Of PLASTICMATERULS - UL 84

FICURE 2.1
HORIZONTAL BURNING TEST FOR 94HB CLASSIFICATION" '

2.11 The burner is then to be phiccd remote
from the specimen, ignited, and adjusted to pro-
duce a blue flame | inch (25 inm) high. The flame
is to be obtained by adjusting the gas supply and
the air ports of the burner until a 1 inch (25 mm)
yellow tipped blue flame is produced and then the
air supply is to be increased until the yellow tip
disappears. The height .of the flame is to be
measured again and corrected if necessary. The
flame is to be applied to the free end at the lower
edge of the specimen. The center axis of the burner
tube is to be in the same vertical plane as the

longitudinal bottom edge of the specimen (and
inclined toward the end of the specimen) at an
angle of approximately 45 degrees to the hori-
zontal. See Figure 2.1. The flame is to be applied
so that the front edge of the specimen, to a depth
of approximately 1/4 inch (6.4 mm), is subjected
to the test flame for 30 seconds without changing
the position of the burner, and is then removed
from the specimen. If the specimen burns to the
1.0 inch (254 mm) mark before the flame has
been applied for 30 seconds, the flame application
is to be discontinued when the flame reaches the
1.0 inch (25.4 mm) mark.

2.12 If the specimen continues to burn after
removal of the test flame, the time for the flame
front to travel from the mark 1.0 inch (25.4 mm)
from the free end to the mark 4.0 inches (102 mm)
from the free end, is to be determined and the rate
of burning is to be calculated.

3. Vertical Burning Test for
Classifying Materials 94V -0, 94V-1, or 94V-2

lest Criteria

31 Materials shall be classified 94V-0, 94V-1,
or 94V-2 on the basis of results obtained on small
bar specimens when tested as described in para-
graphs 3.6—3.15.

3.1A Some materials, due to their thinness,
distort, shrink, or are consumed up to the hold-
ing clarrp when subjected to this test. These
materials may be tested according to the
Vertical Eurning Test for Classifying Materials
94VTM-0, 94VTM-1 or 94VTM-2, Section 5A,
provided specimens can be properly formed.

'Replaces page 7 dctcc!January 24, 1950
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BOEING COMMERCIAL AIRPLANE COMPANY

A Division of The Boeing Ccmpjny

May 31, 1978
B-8800-1146L

Nr. Pat Hughes

Witco Chemical Corp.
Polymer Division

291 Fairfield Ave.
Fairfield, N.J. 07006

Dear Mr. Hughes:

Per your telephone discussion May 22 with Mr. Alan Fenstermaker, enclosed
are the data we have obtained regarding your Witco white and Witco clear
polybutylene films.

We are encouraged with the flammability and toxic gas characteristics of
these films and will continue their evaluation.

Thank you for your cooperation and we look forv/ard *o receiving further
Witco white samples.

Very truly yours,

BOEING COMMERCIAL AIRPLANE COMPANY

Roy A. Anderson
Organization B-8811
Mail Stop 73-43
Phone (206) 237-9725

Enclosure
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COMPARISON OF NBS SMOKE CHAMBER AND ASTM E-84 SMOKE DENSITY VALUES

SMOKE DENSITY VALUES*

MATERIAL NBS (FLAMING MODE) E-84
1/2" gypsum board painted 33 7
vinyl covered gypsum board 54 55
5/8" particle board 398 160
1/4" Douglas fir plywood - prefinished 146 86
11/64" Lauan plywood - unfinished 50 67
1/8" melanine finished hardboard 89 230
1/2" acoustical tile (wood fibreboard

type) 113 61
1/2" acoustical tile (mineral based) 73 20
Polybutylene** 16 - 22

* National Bureau of Standards Technical Note 879, "Fire Build-up in a
Room and the Role of Interior Finish Materials" by Jin B. Fang.

**Boeing Aircraft Company

HRA234001



Reprinted courtesy of Western Fire Journal

EXECUTIVE SUMMARY

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

impossible to simulate all possible
conditions under which such ex-

posures could occur, but manufac-
turers conscious of their responsi-

bilities to the consumer and to the
general public nonetheless make an
effort to evaluate their products by
means of available technology to ob-
tain some degree of assurance that
there would be no unreasonable risk.
Screening of materials is needed, be-

Toxicity of G ases

From P o |y b ut y le n e cause investigation of every possible
formulation for every possible ex-

F I r posure is not feasible.
A nd D ouglas A laboratory toxicity screening test

method has been developed by the au-

By CARLOS J. HILADO &

PATRICIA A. HUTTINGER
Product Safety Corporation

Because of their versatility ami per-
formance advantages, plastics have
found their way into numerous appli-
cations. This widespread use has in-

evitahlv brought them into many ap-
plications in which safely upon ex-
posure to heat or lire is an important
consideration, and their response
characteristics need to he known.
One aspect of safety which has

caused considerable concern is the
possible generation of toxic gases

upon exposure to heat or fire, It is

thors to serve as a means for com-
paring materials on the basis of rela-
tive toxicity under specified test con-
ditions, using apparatus, facilities and
personnel which would be within the
capabilities of most laboratories. With
the purpose of screening in mind, this
method is intended to indicate which
materials arc more toxic under spe-

Table 1. Toxicity Test Data on Polybutylene Pipe and Douglas Fir
(PSC Condition 1 or NASA-U5F Procedure B)
material test time to time to time to time to
no. staggering convulsions collapse death
min min min mir.

20.22 + 2.44 24.35 + 3.20
18.70 .73 22.39 + 2.77
19.46 + 1.07 23.37 + 1.39

DURAFLEX 4127 1 16.32 + 0.88 17.75 + 1.02
2 16.53 + 0.27 17.54 + 1.34
mean 16.42 + 0.15 17.64 + 0.15

o
+
-

18.47 + 0.14 21.49 + 0.95
18.45 + 0.88 21.93 + 0.54
18.46 + 0.01 21.71 + 0.31

DURAFLEX 4121 1 16.45 + 0.45 16.88 + 0.73
2 16.33 + 1.08 17.77 + 0.96
mean 16.39 + 0.08 17.32 + 0.63

16.09 + 1.05 18.57 + 0.79
14.41 + 0.42 16.77 + 0.40
15.25 + 1.19 17.67 + 1.27

Douglas fir 1 10.92 + 2.13 14.98 + 0.58
2 12.29 + 0.69 14.04 + 0.5L
mean 11.60 + 0.97 14.51 + 0.66

o

WF_tom 1tieJoumal— Sopfon 1982



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

A large selection of test conditions
can he used. The toxicity screening
program used by the Product Safety
Corporation employs 16 different sets
of test conditions: the rising tempera-
ture program at 40°C/min from 200 to
SOOT and seven fixed temperatures at
10(TC intervals (200. 300, 400, 500,
600. 700. and SOOT), both without

forced air flow and with nominal |
L/nun air flow. This program has

been used with polyethylene (12).
polypropylene (13). polystyrene 114",
polycarbonate (15). polyoxymethy-
lene (16), polyethersulfonc C7),
polyetherimide (IS), polytetrafl'.oro-
ethylenc (19) and Douglas fir (*()).
Experiments at a succcssi m of
fixed temperatures have research
value in that they determine the aiate-
rial responses at particular tempera-
tures. The rising temperature method
offers the potential for more cost-ef-
fective screening by attempting to
integrate the effect of successive tem-

I ('J llilado, “Screening Materials tmt
Relative I'ovicny in |ire .Siniatiiins,"
\hnleni I'lasiii\. Vnt 54, No 7. ft! <m
@iS Nulj 1>1771

7 C 1 llilado. 11 J (Tuuii)ing. and ¢ J
C.i'cv, "Relative Toxicity nl Materials in
I ne Situations Determined in New Test-
mg." UcM i/i iif .himnnl. V,I M. No
2. VX (February [>7Ki

V (I Hlado. Il 1 (Tiniiniliig and 1’J
Cases, "Relative I'oxitat; ol Materials in
hue Situations." Mm/rui //nvin v. Vo
55, No 4, 92. <14 9ft (April 197Kl

4. " | llilado, "Toxicily ol Pyrolysis (iasc.s
[i mi Malenals.” SAMI’l Cuminls. Xol

No 14-15 (April 1*178)

5 C I lliladoand Il. I ( iimmiiip. "Relative
lovieily ol Pyrolysis Oases limn Mateo
als f.Heets ol Clieiuteal Coinpositioit and
lest Conditions," /m<s min Uiunii.h,
Vol. 2. No. 2. ftH-7J (April *»7.

ti C.J. lilado. I J Ciiniininp. and CJ
Casey. "Toxicity ol Pyiolyxix Oases Iritm
Natural and Synthetic Materials.” | ire
Tttlu. "LIKX Vol. 14, No. 2, 14ft-14(i
(May  I*»7hi.

7 CI llilado, ti J Cutnmmp. J"t A M
Machado, "Relative loxicity ol Pyrolysis
t... s from Materials Specific Toxicants
and Special Studies,” / iremiil Miilerials,
Vol. 2. No. 4. 11l 154 (October 197M

S C I llilado and D P Brauer. "How Vest
Conditions and Critena lillcdx Impact on
I'yrolysis-Oas Toxicity findings,” \Im|

courtesy of Shell Chemical Company

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

This report presents the toxicity test
data obtained for two samples of
polybutylene pipe and one sample of
Douglas fir wood, evaluated under the
routine screening test conditions of
rising temperature at 40T/min from
200 to SOOT without forced air flow.
These test conditions have been de-
scribed as Procedure B of the Nasa-
usf toxicity screening test method,
and are included in the BART specifi-
cations for seat cushioning materials
(21).

MATERIALS

The materials oaluated were two
samples of polyb jtylene pipe received
from Shell Oil Company. Houston,
Texas. The samples were identified as
follows:

DURAFIL.I-X Polybutylene 4127

(grey)
in ran i\ Polybutylene 4121
(black)
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For purposes of comparison, a
sample of Douglas fir wood was ob-
tained from Underwriters Labora-
tories. Santa Clara. California. This
material met the requirements of CL
Standard 127 for testing of fireplace
inserts.

DATA AND DISCUSSION
The times to various animal re-
sponses are presented in ‘Dole |. Re-
producibility was generally good.
Average times to death with the
polybutylene pipe samples ranged
from 21.5 to 24.4 minutes, compared
to 16.X to 1X.6 minutes for Douglas
fir wood. On the basis of time to
death, the polybutylene pipe samples
appeared to be significantly less toxic
than Douglas firunder these particular
test conditions.

CONCLUSIONS
The polybutylene pipe samples
evaluated appeared to exhibit signifi-
cantly less toxicity than Douglas fir
under these particular test condition...

A Polycarbonate lilted ol Pyrolysis Tent,
perature and An flow on Toxicily ol I'v
lolvsis Oases.” Inina,il nl ((nulmslt,ai
Inn, nines. Vol ft. No 2, KIX5 (May
>t

Hi CJ llilado. Il Schneider, and D.P
Brauer, "Toxicity ol I'yiolvsis Oases Mom
I'olyoxymethylene.” Innnial nl Cnmblis
Una Dull nines, Vol ft. No I, M M
(fehmaiy 19711

17 C.J llllado and P..M (tleomendy, "Vox
icilv ol Pyrolysis Oases tiom Polyelher
Sullone.” Journal nl (‘nnibtixiion Insi
inines Vol ft. No 2, 117 IJI iXav
19791

IS D.F Miirvan and O I Nelson, "lue Per-
Imin.nice Studies on Polyclhcimmlc.”
Ininmil nl in, ami llInnnnnhiltl,. Vol
Il. No 4. JS.I Ml Odohvi I19KU)

19 CJ llilado and J I Schneider. " I'oxicily
id Pyiolvsis ti.ises Irom rolylelraUiimo
ethylene,” Inlirmil nl Cinnlmsliiin Insi
Inines. Vol ft. No. 2. 91-98 (May 197.

2d C.J |Illlado. I M. Olcomendy, and DP
Hl.uiei. "filed ol Pyrolysis Temperature
and An flow mi Toxtctiy ol Oaxcx liom
Douglas I'n m USf Toxicity Tes|,",/.m»-
mil nl Combustion Insanities. Vol ft,
No I. 4K-57 Ilehmaiy i979i

21 CMi. Jenkins and Il S. Pioder, "BART
Seal Spccilicadmi Developmenl,” I'm-
eealines "I tin Cnhlnniui Conterenee nn
lire Tinaas. Vol 2, KO-1119 (]9S0). *

SC: 754-B2
1282 5M






Pot ability

As a result of the continued competition between metal pipes
and labor-saving polybutylene pipes in plumbing, charges have been made
by the California Pipe Trades Council (CPTC) that polybutylene pipes
contain an allegedly toxic material known as DEHP. This is patently
untrue! In fact, every component of polybutylene plumbing pipe is
approved for food contact applications under the Food and Drug Administra—
tion regulations.

As a result of these irresponsible charges, a total of ten
additional laboratories have analyzed polybutylene pipes and found them
to be free of DEHP. Even the laboratory that conducted the analyses for
the CPTC has issued a joint statement with Shell saying that "we have no
opinion whether polybutylene pipes in general contain DEHP."

It is Shell"s position that the use of DURAFLEX polybutylene
plumbing pipe in potable water applications is completely safe.

HX2347017



EB5V2UD says lab tests prove
plastic pipes don T cause cancer

from Tribunt ind Nr*m w i

Fears (hat plastic water pipes may contain
dementi that leak Into the water causing cancer
and sterility are unfounded, according to new
laboratory tests results of samples from the East
Bay Municipal Utility District released Friday.

"1 think the basis for crying wolf on the
cancer Issue Is premature." said Dr. Marc Lappc.
a health hourd expert with the state Health De-
partment. "There Is a lot of misinformation.”

Tests of the plastic polybutylcne pipes that
have supplanted In large scale the tradttonal steel
water pipes were ordered April Ifl after the Stale
Commission on Housing and Community Devel-
opment delayed aulhorlutin for expanded use of
the plastic pipe In California. The commission
was told that the chemical DEHP detected In
some pipe samples could dissolve Into the water
causing sterility and cancer.

EBM UD responded Immediately by taking
samples of water In representative areas served
by polybutylcne pipes

EBM UD sent samples to the stale and pri-
vate labs and conducted tests on its own for possi-
ble 1M effects.

"We didn't find any In the water.” said David
Spath. senior sanitary engineer for EBMUD. “The
sensitivity In the test instrument would have
picked up anything more than 6 parts (of DEHP)
per billion of water."”

Lappc said DEHP was a threat only If found
In concentrations of 200 parts per billion. He

added that the study that triggered
versy detected DEHP only In pipe, but Included
no evidence of Its dissolving In water.

Lappc also said he had written the Commis-
sion on Housing and Community Dcvrlnpmecnt
reiterating previous testimony before the com-
mission that pilot studies on polybutylcne pipe
Indicated no health hasard.

Roger Dickinson, an attorney for the Depar.'-
mcnt of Consumer Affairs, said the studies o!
plastic and other types of pipe, with longer expo-
sure limes of up to 90 days, should settle the Is-
sue.

the stakes In the controversy are high, not
only for consumers, but for the construction In-
dustry, the plumbers who have generally opposed
widespread use of plastic pli>c, and the petro-
chemical Industry which produces materials for
the pipe

EBM UD spokesman Jim Lattle said the plas-
tic pipe Is used because It Is easier to handle, i
more versatile, resists corrosion and the electro-
lysis problems of the steel and copper pipes

The plastic pipe Is uHed prim arily for rjnaec-
tlons from EBMUD's water mains to household
connections. Of the 275,000 residential connec-
tions serving about | million people In the Eaat-
bay, about *5.000 to 50.000 are plastic

Lattle said the tests consisted of samples of
water from the pipes to sec If any chemical was
getting into the water. "If nolhfhg comes from the
pipes, then It's all right." he said.

lhc contro-
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May 11, 19S1

Mr. Myron Moskovitz
2371 Eunice
Berkeley, CA 94708

Dear Mr. Moskovitz:

As we discussed in our recent telephone conversation, the Jistrict providec
water sar.ples to the State Departnent of Health Services and to a private
commercial laboratory for independent testing for DEHP. I an pleased to
inforr. you that no DEHr could be detecte- in any of the water samples coliecte

from polybutylene Fipe.

Enclosed is the original laboratory report and the nenurandur. describing the
samples which were analysed. Even water which had been sitting in a dormant,
section of polybutylene pipe for three months aid not contain any DEHP.

Detectable ar.oui.ts cf several other organic compounds were found. This was
expected since they are commonly found in chlorinated drinking water. A* per
your request. 1 have enclosed a short paper describing the formation of tr.ei*.
compounds, the tribalopethanes. The occurrence cd trace amounts (less than
one part per billion) of other non-priority 0rg3n.es found in water taker. :ro~
nev polybutylene pipe which was dormant for approximately 120 days is judged

to be insignificant.

Based on our sampling and investigations, we at ES5MID are convinced that rc
health hazard exists due to the use of polybutylene water service pipe. K?
intend to continue using it in the water system a* before. Please let me kno-

if vou have any further questions.
\
Sincerely,

Attachrents



DEPARTMENT OF HEALTH SERVICES /DEPARTMENT OK
Jill KDKIIT WAY

Mr. Myron Moskovitz

Chairman

Commission on Housing and
Community Development

921 - 10th Street

Sacramento, CA 9581A

Moskovitz:

Dear Mr.

I have been substantially reassured by the

initial

INDUSTRIAL. RELATIONS

April 27, 1981

testing done by the Radian

Laboratory for Shell ChoT.ical Company on tha issue of health hazards from DEHP

(di-ethyl-hexylphthalntc)
my letter of January 28, 1981,
completed cancer tests which had 6hovm
doses
we have confirmed) showii® some DEHP

in one kind of polybutylcne pipe.
this chemical was of concern because of recently
it to be carcinogenic when fed
(3,000 to 12,000 ppm) to two species of rodents,
in one kind of PD pipe.

As 1 indicated in

in high

and initial data (which

It now/ appears from the preliminary data of Radian that the pipe proposed for
in-home use in California (PB 4127) neither contains appreciable amounts (i.e.,

Cl ppm) nor leaches detectable
water. While these results are provisional
under standard leaching Lest conditions,

levels (i.e.

they provide substantial

,"1 ppb) of DEHP into deionized

in chat they require duplication

evidence that

a health hazard from DEHP does not exist in polybutylcne pipe.

I hope that the remaining
chemicals 1 identified
teatlng.

issues regarding any possible health effects from other
in my testimony may now be speedily resolved by appropriate

Sincerely

Marc Lapp,Ph.D.
Staff Toii.cologist
Hazard Evilu.ition System and

cc: William C. Holliman, Jr.
McDonough, Holland £ Allen
Beverlce A. Myers, Director

Department of Health Services
Donald Turner, Director

Information Service

Department of Housing & Community Development

Richard. Spohn, Director
Department of Consumer Affairs
Ephraim Kahn, M.D., Chief
Epidemiological Studus Section
Richard Schimbor, Shell Chemical

Company
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department of health services

August 12, 1981

Marvin Boutwell, Chief

Building & Zoning Inspection Division
Dept, of Public Works

220 E. Bay Street

Jacksonville, FL 32202

Dear Mr. Boutwell:

Enclosed plea:;e find a copy of the laboratory results from tests
conducted to determine if polybutylene water service pipe leaches
Diethylhexylphthalete (DEHP) into drinking water. As you can

see the tests demonstrated that DEHP was not leached.

IT 1 can be of any further assistance please do not hesitate
to contact me.

Sincerely,

David P. Spath
Senior Sanitary Engineer
Sanitary Engineering Section

Enclosure

;UG17 1S31

BUILD!:.0 s: ZONING
INSPECTION DIV.



DEPARTMENT OF THE NAVY

HAVA *AC|I*<3S (NCINC(Al*«d COW™-
XX FFOFFLL, Frew* *
* 1 FoePme* 7 2 Ami mili -
OSD/RBH
1 July 01
From: Commander, Naval Facilities Engineering Command
To: Commanding O fficer, Southern Division, Naval Facilities Engineering

Command
Subj: Use of Polybutylene Pipe in Potable Water Systems

Ref: (a) NAVFACENGCOM Itr OSD/RBB of 5 May 19ei
(b)  NAVENVIRHLTNTEN Itr 71:JRC:hfc 6761 Str 0S071 of 7 Kay 1961

Enel: (1) Shell Oil Company Itr of June 16, 196'. w/attachments and Mead
CompuChecr. .euoi ¢

1. References (a) and (b) discussed the alleged presence of diethyl
hcxyl phthalate (DEHP) in polybutylcne (PB) pipe which is used for potable
water systems.

2. Samples of PB pipe from the Naval Station, Kayport were sent to
Mead CompuChem laboratories at Research Triangle Park, NC for testing.
Enclosure (1) provides the report of the extraction tests which show
that polybutylene pipe does not contribute to the presence of DEHP ir.
water. Additionally, Shell Oil Company states that DEHP is not added
at any stage during polymerization, compounding, or fabrication of the
pipe; and they confirm their position that the wusi- o: polybutylcne pipe
for potable water does r.ot pose any known hazard :c human health.

3. A copy of this letter and the enclosure- are being forwarded tc the
Naval Environmental Health Center, Norfolk, VA an 1l ro the National
Sanitation Foundation, Ann Arbor, MI who have a cortinuing interest in
the use of plastic pipe for potable water system*.

F..B. EER5SGN

Co?¥ tD: By dir .-ztier.
WESTNAVTACENGCOM

PWC San Diego

ROICC Jacksonville

ROICC San Diego

NAVENVIRHLTHCEN Norfolk, VA ( Occupational Toxicology Service ) w/cncl (1
NATIONAL SANITATION FOUNDATION, Ann Arbor, MI ( /ttn: Mr. R. Collins ) w/cncl
SHELL OIL COMPANY, HOUSTON, TX ( Attn: Mr. R.E. ianscn, Product Safety

£ Compliance )

(1)



DEPARTMENT OF THE ARMY
OFFICE OF THE SURGEON GENERAL.

WASHINGTON, 0.C.

ARtiith o

DASG-PSP-E

Kr. A. H. Schroer

Sales Development Manager
Shell Chemical Company
One Shell Plaza

P. 0. Box 2463

Houston, TX 77001

Dear Mr. Schroer:

This 1is in reply to your letter of July 29,
approve specific commercial products.

ioJIC

18 August 1981

1981. This office does not

Our policy on the use of polybutylene pipe was contained in the message

you have requested. A copy of the message

Sincerely,

is attached.

LEE C. HERWIG, JR.
Colonel, MSC
Sanitary Engineering Consultant
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UNCLAS H
SUP; POLY3BUTYLENE PIPE
1. AT THE REQUEST Of FORSCOM <AFEN-FEU-S>, AMD THE PRIOR CONCURRENCE
or THIS ADDRESSEE* THIS AGEHCY HAS EXAMINED THE MEDICAL CONCERNS Or
POLYSBUTYLENE <?QJ PIPE FOR USE UITH HOT AND COLD POTABLE UATER
APPLICATIONS™*
2. I THE RECENT PAST, HEARINGS HAVE BEEN HELD OK THIS SUBJECT IN
CALIFORNIA. CONCERN WAS RAISED THAT 1IETHYLHCXYL-PHTHALATE CDEHP>
UAS LEACHING FROM THE PIPE MATERIAL INTO TRANSPORTED POTA8LE UATER.
3. SUBSEQUENT STUDIES HAVE BEEN CONDUCTED TO CONFIRM THAT DEHP IS
NOT A PROBLEM {NOT PFESENTT |NA.PB PIPE. THESE STUDIES SET ASIDE AM
INITIAL STUDY THAT RAISED THE PUBLICIZED CONCERNS-

THIS AGENCY CONTACTED SEVERAL ORGANIZATIONS TO OBTAIN THEIR

OPINIONS ABOUT THE USE OF PB PIPE FOR POTABLE HATER APPLICATIONS-

M- B* KELLEY* CPT* MSC* HSE-EU
sn/s4aN-3fllL, 26 JUL 81

KENNETH R. BOYD <CPTVNSE - AT ,5&N-tI37S
UNCLAS 5117CSzZz JIL 21
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A EPA HAS MOT3EEH ASKES TO COMMENT FORMALLY ABOUT P3 PIPE. HOW-
EVER, THE EPA POC HAS MO BASIS TO SAT ANYTHING NEGATIVE. THE EPA
POC RECOMMENDS USING NATIONAL SANITATION FOUNDATION <NSr> CERTIFIES
PB MATERIALS.

- B. FDA - IN 21 CFR 177.1S70 POLY-I-fIUTENE RESIN, THE MAIN COM-

PONENT OF PB PIPE, IS APPROVES TOR REPEATED USE FOOD CONTACT SIT-

UATIONS.

C. AUUA REFERENCES NSF STS IR FOR ACCEPTABILITY OF PB PIPE FOR
POTABLE UATER APPLICATIONS. AUUA POC WAS AWARE OF P9 PIPE CONTRO-
VERT AND MAINTAINS THAT PB PIPE IS SUITABLE FOR USE IK POTABLE
UATER APPLICATIONS IF CERTIFIED FOR POTABLE UATER USE BY NSr.

». NSF PO£ STATES THAT ALL PB MATERIALS DESIGNATES AS SUITAGLE

\
FOR USE UITH POTABLE UATER IN THEIR "LISTING OF PLASTIC PIPING
SYSTEM COMPONENTS™ AND RELATED MATERIALS* ARE APPROPRIATE -
S- IT IS THE OPINION OF THIS AGENCY THAT THE NEGATIVE PUBLICITY
GENERATED OVER THE LEACHING OF DEHP FROM PB PIPE IS UNFOUNDED.

FURTHER, THAT NSF CERTIFIED, POTABLE UATER GRADE PB P1lVZ, useDp 1AU

THE MANUFACTURERS GUIDANCE IS SUITABLE, TROM A MEDICAL POINT OF

UNCLAS P117Csz JuL fil
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VIEW, OR POTABLE WATER APPLICATION BY THE ARfIT- CARE SHOULD BE
EXERCISED , HOWEVER, IN THE SELECTION 0] ALL PLASTIC BUILDING
MATERIALS SUE TO THEIR POTENTIAL FIRE HAZARD.

S.. FURTHER COORDINATION ON THIS SUBJECT MAT BE RASE BY CONTACTING
THE CHIEF, WATER CJUALITY ENGINEERING DIVISION> THIS AGENCY, AUTOVON

SA1-361U/355«]. THE POC FOR THIS CONSULTATION IS RR« J. VALCIK.

UNCLAS 2U7D5Z JUL 41

m s& m w m






Economic Benefits

A great deal of information has been accumulated on the cost savingl
associated with using polybutylene tubing instead of copper tubing in
plumbing applications. The most definitive study on the comparative
costs was done by the National Association of Home Builders Research
Foundation in 1981 and showed that polybutylene systems cculd be
installed at a 44% lower cost than copper systems

Because of its newness to the fire sprinkler industry, less information
is available on comparative costs. However, the comparisons that have
beer made are very encouraging. For instance, in the residential
retrofit demonstration conducted by the Rural/Metro Fire Department in
Scottsdale in 1981, the installed costs of thepolybutylene pipedsystem
was 40% lower than that of the system piped with black iron. In
addition, a recent test in San Clemente showedthat a complete
polybutylene piped fire sprinkler system couldbe retiofit in a time of
slightly over one man hour per sprinkler head (installation times for
metal systems would have been a multiple of this).

HRA301803



OPERATION FIRESTOP

b EM ONSTRATI1 0N

San Clemente Test Series 13-1982
Conducted December 2,1982

ABSTRACT: The following report is a summary of information
generated by a residential sprinkler technology demonstration
conducted in San Clemente, California. The report contains
details of a demonstration retrofit of a single family dwelling

using polybutylene pipe and Residential Sprinkler heads by

Central Sprinkler Corporation. An overview of the process is
provided as well as observation and recommendation for further
research. n > 7

Ron Coleman

Director of Fire Protection
San Clemente Fire Department
100 Avenida Presidio

San Clemente. CA 92677

(714) 261-8240



OPERATION FIRE STOP

(San Clemente Tests Series 13-1982

OVERVIEW

The following information is an overview of a R etrofit Demonstration.
This is an element of the Owperation Fire Stop Experiment Serins.

This project is being conducted by the San Clemente Fire Department
to evaluate various concepts of providing built-in fire protection

in residential occupancies. This specific document relates to ar
experiment conducted on December 2, 1982 on the Forster Ranch,

located in San Clemente, California. The purpose of this demonstration
was to retrofit an existing single family dwelling using state of the
art technology, qguick responding residential sprinkler heads and poly -
butylene pipe. The series was also part of a week long course on
residential sprinkler system technology. This 36 hour course is a

California Accredited Training Course.

OBJECTIVE

The objective of the retrofit test was as follows: To determine if

a single family dwelling could be retrofit with existing materials
and technology in a reasonable period of time; at a reasonable cost to
the property owner, AND result in a system that in aesthetically

acceptable to the home occupant.

Polybutylene has already been proven successful as a water conveyance
in tests conducted in Scottsdale, Arizona; Ft. Lauderdale, Florida;
Cobb County, Georgia,; Springsdale, Arkansas; Carmichael, California;

and Factory Mutual.



It should be noted that this was not a test of sprinkler head

performance. This has been more than adequately proven by other

tests, such as the tests required for listing of sprinkler heads.

LIMITATION

In this test we did not evaluate any copper, steel or PVC Systems

that required piece by piece installation. Further tests must be

done to evaluate that technology.

DESCRIPTION OF THE FACILITY

The retrofit was going to be conducted on a single family dwelling

that was constructed approximately in 1967. The building was Type
V wood frame structure. It was approximately 1,300 square feet in
area. The walls were dry wall. The ceiling were dry wall. The
building had a small attic space over most of the habitable areas
of the building. The attic space provided a number of 8" clearances
to a maximum of 30" of clearance. The roof covering was built-up
composition. The building was donated for the experiment by the

E strella property owners. It was due to be destroyed as part of the
grading for a major land development to be built in that area.

SPONSORING AGENCIES

Operation Fire Stop and this specific retrofit experiment was a

jointly sponsored project. The sponsoring agencies wore:
San Clemente F ire Department, Ron Coleman, Fire Chief
Santa Ana College, Fire Technology Division, Dr. Leonard Marks
Central Sprinkler Corporation, Mr. Fill Meyers
Shell Chemical Company, Mr. M arty O 'Brien
In addition, participating agencies that assisted in conducting

the retrofit were:



Orvin Engineering, Mr. Jack Shaughnessy

Grinnell Sprinklers, John V iniello

E strella Properties, Inc, Mr. Boyd Ames

California Fire Training & Education System , Inc., M Dick W hanton
PERSONNEL INVOLVED
Orvin Engineering was requested to come to the site a couple of days
in advance of the demonstration to evaluate the building for possible
retrofit problems. At the time, a plot plan was constructed of
the building and a basic schematic prepared regarding head placement,
location of the riser and identifying potential problems for
installation
Orvin was not given any specific instructions on how to approach the
job of installing the system As professionals in the field, they
were requested to assess the situation as that would if they were
faced with a request for retrofit by a property owner. They were
given a short workshop on how to use the heat fushion equipment on the
polybutylene pipe. This took about 1 hour.
A material list was derived from the schematic by the two primary
participating agencies; Shell Chemical and Central Sprinkler Corporation
A complete listing of materials that was brought to the site was
prepared from that schematic with about a 10$%$ coverage allowed to
adjust for potential errors. All materials for the retrofit were
placed onsite the day prior to the actual retrofit demonstration.
Invitations were sent out to a |l potentially interested parties.

These included Fire Departments, sprinkler installers, plumbing
cbntractors, building developers and the media. The day of the retrofit
approximately 126 individuals came to the site. (it should be noted



that the existence of these large number of participants did have ?2.r

effect on the time sequence of the installation. Allowing large
numbers of people to go in and out of the building and observe the
retrofit process did delay the installation by approximately one hour,

according to Orvin Engineering.)

At approximately 0630 on the morning of the retro fit, Orvin Engineering
was allowed to enter the building. They began their installation by
cutting the polybutylene pipe into the links according to the

schematic and beginning the assembly process outside of the building.

A heat fusion method was used to join a |l pipe fittings involved in
this retro fit. Approximately 90% of the joints were made while the
piping was outside of the structure. The crew consisted of two men.
There were other members of Orvin Engineering involved in the retro fit
as observers. However, they do not contribute manpower or labor to

the process.

The sprinkler heads were Central Residential Omega Pendant (1350, 3/8"
MPT. 20 TAU). (Cost approx. 10.95 perhead-discounto available 100 head:
They were JlocalLed in the respective rooms and holes drilled with a

hole saw for installation. The hole that was cut 2" diameter (Central
Escutcheon Plate is 2V ). Observers who had come to the retrofit

were allowed in and out of the building during the period of time

that contractors were making the installation

A fter approximately 2 hours the assmebly of the main stem of the system

was completed. The main stem was then inserted into the overhead and

the system connected to a riser. The bulk of the pipe assembly and worl!

on the structure was accomuplished by approximately 11:30 that morning.



At approximately 12:30, a |l installation. Participants were alj.c..-

walk through the building taking a look at the general configuratio.. of
the retrofit and observing what effects the retrofit had on the ability
of the occupant to remain in the structure while the retrofit process

was going on.

BURN TESTING

Burn tests were conducted at approximately 1:15. It should be noted
that this experiment did not involve testing the validity o f

quick response sprinkler heads. The burns were conducted only for
purposes of providing visibility to the concept. Sprinkler heads
are tested in accordance with criteria of UL and FM and are not

to be considered part of the experimental process during this retro fit.
N onetheless, a series of fire scenarios were developed to literally
test whether or not a retrofit has provided an increased level of
protection in the residential occupancy.

The first burn was conducted in a living room situation. The second
burn was conducted in a bedroom, the third burn was conducted in a
kitchen, the forth burn was conducted in an open area dining room
and the last burn was conducted in a room with no sprinkler head

installed.

OBSERVATIONS BY FIRE PERSONNEL

The following observations were made regarding the retrofit process

by those individuals who are responsible for conducting the excercise

and/or participating as observers:

1. It is possible to conduct a retrofit using polybutylene, in a

residential occupancy within one single working day, that is

functional and aesthetically pleasing.



It is possible tec conduct the retrofit of a residential occ-

upancy wusing existing state of the art technology with a

reasonable cos factor associated w ith it. Based in data

collected in this demonstration tha entire system was less

than $1,00u.00.

It is extremely important that in retrofit applications that
the structure be adequately assessed in its entirety prior to
the start of the installation. That is to say, that the
structural features in the attic, crawl spaces and framed out
areas be assessed for the movement of installing personnel.
One of the most important factors to assess is the underground
water supply. It is highly possible that in older buildings,
especially those that have suffered water problems in the past,

that the replacement of the underground valves and meters may

be an important part of the cost effectiveness of the installa -

tion

a . The installers must have a thotough and comprehensive
understanding of the installation condition prior to
arrival on the scene. It is most important that a
three dimensional schematic be prepared of the retrofit
situation to avoid cawusing extensive delays. The biggest
single factor in this entire process is that of manpower.

b . Installers must develop a fail-safe system of cutting holes
that prevents false holes from hitting ceiling joists or

coming up under other fixtures.

There are problems associated with adequately locating and



holding sprinkler heads in place in a retrofit application

One of the most noticeable aspects of a retrofit is that you
cannot change the structural configuration of the building.

You have to work with what is existing. In our particular

case, there were several times where delays occurred because

of ceiling joists that were installed right where heads should
be spaced. This points to the fact that it is possible that

in a retrofit situation, the head spacing w ill not be exactly
as it would have been in a new installation

Another problem in a retrofit situation is how to adequately
conduct hydrostatic tests of the plumbing. In new installations,
hydrostatics are conducted when the plumbing is in the overhead
and there is lim ited amount of concern about a possible rupture.
However, in a retrofit application, techniques most be worked
out to assure the integrity of the system prior to it being
installed. This appears to be one of the distinct advantages
of the flexible polybutylene piping system. A system of con-

duting hydrostats outside of the structure appears conceivable.

a . A nother problem that was witnessed was that adequate bracing
and control of the sprinkler drops themselves. Two problems
appear to be apparent. The first is that when you are
screwing the sprinkler head into the piper The pipe is
flexible and can, therefore, torque as the head is put in
unless properly secured. It becomes very important that

systems be worked out to

I

ssure that the heads w ill not

leak around tha threads. Additionally, a problem can occur



when the installer is torquing the head down. Someone

has to be up in the attic holding on to the other end

to avoid misaligning the plumbing and its hangers,

b . The second problem here appears to be the fact that the
hangers used in retrofit must be designed to keep the
head from having nozzle reaction when activated.! In one
of the experimental fires, the head was compromised by the
fact that the plumbing system "bucked up"” into the overhead
once the pressure was applied. This becomes extremely
important as far as the pattern of the head is concerned.

A dequate hangers are available to solve this problem.

9. a . A burn-out of one of the rooms was conducted with the
polybutylene drained of water. It was protected by the
ceiling. The pipe was not damaged after a 14-15 minute
fire, dispite flashover on the room of origin.

INSTALLER OBSERVATIONS

The following comments were provided by Orvin Engineering Corporation

These observations are form the installer's point of view. They

were as follows:

1. The installers found that the heat fusion process produced
good results. There were fifty plus fused joints made in the
system and there were no leads of the fused joints. (Leaks
did occur around the sprinkler head.) This was due to lack
of information on the type of thread sealant to be wused.

2. The actual heat fusion procedure was considered to be very
simple by the contractors. Most of it was performed outside
at the ground level. However, the final connections had to be
fused while the men worked off ladders and thi3 part seemed
a bit awkward. The ability to prefabricate the system outside,
on the ground, is a key factor in keeping costs down.

3. As far as a retrofit aspect went, Orvin Engineering felt that

this was net much different than they had ever experienced before

Smaller attic spaces equal a lot of moving around and sub-



subsequently increased.jpanpower cosSts.

4. The actual material that was used in this retrofit was as
follow s: 144 feet of one inch polybutylene pipe. There
were ten one inch tees, nine " xy R.C ., there were three 1H
elbows, there were nine Central Residential Sprinkler Head
utilized, there were twenty-one 1" hangers or pipe straps
installed

5. I't should be noted that the riser that was wused in this

experiment was provided by the San Clemente F”re Department

and was of a test configuration utilized in previous test
burns

6. A ccording to Orvin Engineering, the actual time of installation
was nix hours for two men, plus an additional two hours for
one man. Beyond this tim e, they spent an additional hour ]
laying out the sprinkler head location and general orientation
of the structure. (This was conducted the day prior to the

retrofit experiment.)

7. Orvin Engineering honestly feels that a full hour of installation
time was lost due to the number of on-lookers milling around
in the house during the installation
According to Jack Shaugnessy, the Executive Vice-President of Orvin
Engineering, "A LI in all, I would say the demonstration was successful
as it accomplished what | believe it is intended to accomplish.
The material proved worthy and relatively simple to install and
the residential sprinkler head proved highly effective in the

fire test."



Mr. Shaugnessy agreed with the observers from the Fire Department’s
point of view that any future fire tests that water supply is most

important to the effectiveness of the systems and must by thoroughly

analyzed.

SUMMARY

In summary, the sponsors of Operation Fire Stop, the retrofit test
(San Clemente Test Burn Series 13-83) was successful. It established
that the concept of retrofit application in residential occupancies
is technologically feasible. 1t further, however, identifies the
fact that a considerable amount of research must be done in the field
of installation criteria, the education process of a structure for

a retrofit application.

All participants who are in receipt of this particular documentation
are encouraged to submit any observations, points of view, differences
of opinion, or additional data for the continued development of this
concept. Please feel free to direct your comments to: Ronny J.
Coleman, Director of Fire Protection, San Clemente Fire Department,

100 Avenida Presidio, San Clemente, California 92672 (714)361-8240.
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Unique solar system for heating Eools
Plpe made from DURAFLEX
ene resin

features
polybuty

Aninnovative solar swimming
pool heater that simultaneously
cools the pool deck has been devel-
oped by Bomanite Corporationof Palo
Alto, California. The Solarpave'll
system utilizes approximately 3000
feet of polybutylene pipeembedded
inacolored, sculptured concrete
pool deck.

W ater from the pool iscircu-
lated through the pipe, cooling the
otherwise hot deck and warming the
pool water. Since concrete stores
heat, the system can continue to

Il

heat the pool even alter dark.

The Solarpave system isavail-
able in a variety of patterns and
colors that provide an attractive al-
ternative to solar panels. Bomanite
says the Solarpave systems arc priced
competitively with other solar sys-
tems and require little maintenance.
Only the pool filter pump isre-
quired to circulate water through
the low pressure system.

Polybutylcne pipe’s light
weight, flexibility, and resistance
to corrosion, scale and electrolytic

*D urcfU xisa troJemark ofShell Chemical Companyfor its polyhutylene resins. Shell Chemical Joes not

manufacture pipe.

Volume IlIl, Number 2, 1982

actions have led to its extensive use
in slab radiant heating systems.
More than 50,000 miles of poly-
butylene tubing have been installed
inconcrete slabs in Europe over the
past decade.

Bomanite has reported that the
Solarpave system qualifies for solar
energy lax credits in several states.
Readers interested in obtaining more
information on the Solarpave system
or learning the name of their local
franchised contractor should contact
Bomanite Corp. at 81 Encina Avenue,
Palo Alto, CA 94301.



Polybutylene pipe helps

make fire sprinkler

system s affordable

Low cost, fast installing pipe
made from DURAFLEX I'lpoly-
butylene resin combined with
smoke detectors and more efficient
sprinkler heads form a fire protec-
tion system that can control house-
hold fires within seconds.

This is the system selected
forinstallation in San Clemente,
California, in what isconsidered a
model for future systems and code

ordinances. San Clemente isone
ofthe firstcommunities in the U.S.
to mandate residential sprinklers,
“Polybutylcne pipe can help in
holding costs down. The pipe per-
mits fast and inexpensive installa-
tion. So it holds the costs ofa home
sprinkler system to an affordable
level, which helps to reduce resis-
tance from homeowners,” says Ron
Coleman, San Clemente Fire Chief.

Above photo shows testingofa v, inkier system that combines polybutylene pipe, metal sprinkler

heads and smoke detectors. Th. San Clemente Fire Department conducted the test prior to revising

the city'sfire sprinkler code.

It took less than one day to
complete the firstinstallation of this
new type of fire sprinkler system in
anew home in San Clemente. Since
the home was valued at more than
5500,000, the fire sprinkler system
represented less than 1% ofthe con-
struction cost. Because the size of
the system is proportional to the
home’s size, an installed cost of less
than 1% ofthe construction costisa
good estimate for most new home
installation.

The pipe’s flexibility was a real
asset in the installation because the
house was close to completion. The
pipe could be curved around obsta-
clesand routed easily, minimizing
the extent to which the new con-
struction was disturbed. This
advantage would also be ofprime
importance in retrofitting the sys-
tem into existing homes.

Pipe ideal for retrofitting

“The pipe isespecially good for
retrofitting. W ith the widespread
acceptance and expanded use we s<
for residential sprinkler systems, the
ability to retrofit existing homes is
going to be just as important as new
home installations,” Coleman says.

Because the pine doesn’tcor-
rode and resists scale build-up, it
isn’inecessary to flush out the sys-
tem periodically, which must be
done with metal pipe systems.
Duraflex pipe can stand high attic
heat in the summer and doesn’t
crack ifwater freezes in itduring
the winter.

Proper installation isimportant
formaximum effectiveness. Except
for the sprinkler heads, all installa-
tion materials are plastic. Metal con-
nections and installation parts
should not be used as they could act
as a heat sink during a fire and dam -
age the system. Both the polybutyl-
ene pipe and sprinkler heads are
laid out and located for maximum
protection and fast response.

Special low-tempcrature set-off
sprinkler heads that release at 165°F
have been developed by Grinnell
Fire Protection Systems. These re-
spond five times faster than indus-

DURAFLEX

trial type sprinklers. Animproved,
wider spray water distribution pat-
tern developed for residential rooms
extinguishes lire within seconds be-
fore itcan grow. The cooling effect
keeps other sprinklers from being
set-offunnecessarily, keeping water
pressure at maximum levels.

By combining these sprinkler
heads with polybutylcne pipe and
smoke detectors, fire officials have
put together an effective system that
can be easily and affordably installed
and maintained in most homes.

Testswereconducted by the
San Clemente Fire Department on

POLY

(left to right) Charles Brent (president of
B.J.S. Corp., distributorfor RahnlWestern
Pipe Corp.); John Rosso (ofPaul S. Robinson
Co., manufacturer’s representativefor Rahnl

Western Pipe Corp.); Inspector Ed Harrod and

Fire ChiefRon Colemon (both ofthe Sun
Clemente Fire Department).

BUTYLENE

this system prior to revising the
city’s fire sprinkler code. The tests
were designed to demonstrate and
check the system’s effectiveness in
controlling typical household fires,
and to identify special considera-
tions to be included in the code.

“Trend of the future”
for homes

Ron Coleman sees the system’s
auvantages catching on fast. He
says, “Residential sprinkler systems
are the trend of the future. In most
new homes, we'll probably see built-

continucd on p. 4

DURAFLEX™ pipe unaffected by
Atlanta’s sub-zero temperatures

The record setting cold in
Atlanta, Georgia early in 1982 pro-
vided the acid test foraplumbing
system using pipe made from
DURAFLEX' polybutylcne resin.
Experiencing - 5°F temperatures
with water in the pipes, an un-
finished house outfitted with apoly-
butylene pipe plumbing system
experienced no leaksor cracked
pipes.

Built asapilot project using
Duraflex pipe by High Country
Homes, Inc. of Marietta, GA, the
house is located in an Atlanta sub-
urb. The gas line for space heating
had not been run and some of the

outside doors were not yet installed
when temperatures plummeted.
The water pressure had, however,
been turned on prior to the cold
spell. Despite freezing solid, the
plumbing system experienced no
leaks or failures.

Joe A. McHarg of High
Country Homes, Inc., in a letter to
W.T. Anderson, Directoroflnspec-
tions, Cobb County, Georgia, said,
“lcan’t help but think of the incon-
venience, expense and misery that
would have been avoided if this
product (polybutylcne pipe) had
been available 20 years earlier.”

Asaresultofthe extreme cold,

the Cobb County inspectors office
had received over 1700 calls from
residents requesting information

on how toshutcfftheirwater sys-
tems because of leaking pipes.
Thesecallsand the subsequent hard-
ships of water damage prom pted
proposed changes in the construc-
tion codes to prevent arecurrence
of the problems faced this year.

One of the proposed changes
forwarded by Anderson to the
County Administratorand Cobb
County Commissioners recom -
mends: “Grant the use of polybutyl-
ene pipe on water pressure lines in
Cobb County.”
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DURAFLEX

insprinkler systems becoming stan-
dard features. The major safety and
property loss prevention benefits of
sprinkler systems will make them
very popular, fast. We’'ll probably
seemore systems installed in the
next 10 years than in the last 100
years.”

"Over 400 cities have asked for
copiesofour standards,” Coleman
reports, “and many are using us as
amodel for theirown standards.” In
many areas, voluntary standards for
residential sprinkler systems are
being implemented, and a growing
numberofmunicipalities are enact-
ing mandatory codes. In the near
future, these standards may become
virtually a nationwide mandatory
building code requirement.”

Inspector lid Harrod oj the San Clemente Fire
Department checks a sprinkler system that uses
polybutylene pipe.

Details of the San Clemente
test and installation are
available in anew
publication, SC:685-81,
from Shell.

POLYBUTYLENE

Code bodies grant approval

for polybutylene pipe.

Recent code approvals for Duraflex polybutylcne pipe foruse in hot
and cold water plumbing service include:

Commonwealth of Puerto Rico
Oklahoma City, Oklahoma
Arlington, Texas

Peoria, Arizona

State of North Dakota

W here

Jefferson Parish, Louisiana
Lubbock, Texas

Nassau County, Florida
Clark County, Washington
Glendale, Arizona

to buy polybutylene pipe

Shell Chemical does not manufacture pipe, but the following independent
manufacturers produce pipe from polybutylcne resin:

AB&I Plastics

7825 San Leandro Street
Oakland, California 94621
415/632-3467

Aitn: Mr. Mel Gray

Bristol Products Co.

P.O. Box 278

Bristol, Indiana 46507
219/848-4402

Attn: Mr. Tony Ernst

Delta Faucet Co.

55 East 111th Street

P.O. Box 40980
Indianapolis, Indiana 46280
317/848-1812

Attn: Mr. George Davis

Trojan Plastics, Inc.
2211 N. 38th Street
Tampa, Florida 33605
813/242-4211

Attn: Mr. Brand Lascter

The Durallex Polybutylene Piper is
publi shed periodically by the Plastics
Business Center of Shell Chemical
and isavailable to anyone wishing to
receive it. Comments and questions
arevv!-ome,

U.S. Brass

Qcst Plumbing Systems
P.O. Box 37

Plano, Texas 75074
214/423-3576

Attn: Mr. B. E. Smith

Vanguard Plastics, Inc.

P.O. Box 346

McPherson, Kansas 67460-0346
316/241-6369

Attn: Mr. Keith Swinchart

Western Products Company
P.O. Box 803

Union City, California 94587
415/471-8856

Attn: Mr. W.J. McGlinchy

Wrightway Mfg. Co,

Beatrice Plumb Products Group
1050 Central Avenue

Park Forest So., Illinois 60466
312/534-0500

Attn: Mr. Ralph W. Arboe

Addresscorrespondence, including
requests for additional copies, to
Shell Chemical Communications,
Room 1227, One Shell Plaza,
Houston, Texas 77002.

Printed in U.S.A. 1982,
Shell Chemical Company.
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C.orrosion-reéistant Duraflex polybutylene

Plpe specifie
or Florida
medium-rise.

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

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

Hatzka served asowner’s represen-
tative lor Sundale Manor, a six-story
apartment building currently under con-
struction. To avoid installing a costly
water treating system, Hatzka specified
corrosion-resistant Durallex * polybuiyl-
ene pipe for Sundale Manor's potable
water system and PV C pipe lor the
drainage system.

Sundale Manor will he the lirst me-
dium-rise building in Jacksonville with
all-plastic plumbing. Polybutylcne pipe
received Jacksonville city code approval
in late 1981.

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

Job superintendent Jimmy l.asco is
the key installer for the polybutylcne
pipe, which ranges in size from 'h inch
to three inches in diameter. Ileal fusion
isused 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
Emr_nediate_ly. -

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

According to I.asco and Knight, the
larger diameter polybutylene pipe’s flex-
ibility" and light weight provided unique
advantages over rigid pipe; installation
of Durallex polybutylcne pipe became a
simple two-man operation. Risers lor
the pipe were shop-fabricated in an open

area outside the building,@w

o+ IO i ines il (Hiirrinhid

Duraflex pipe
installed in
C alifornia solar-

based housing

project.

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

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

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

For heating, Trident uses roof-
mounted solar collectors to heat water
which isthen circulated through coils of
flexible pipe made from Durallex poly-
butylene resin embedded in the slabof
each house. For cooling, a radiant chiller
with acounterflow heat exchanger pro-

vides three tons of cooli i
i.v]



DURAFLEX

Fire sprinkler system tested In Scottsdale. ® o

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

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

Insurance ollicials estimated dam -
ages in tile series ol duplicated lires in
the two homes and compared the losses
to the property damage that would have
occurred without sprinkler systems.

On the basisofeight tests, damages
m the sprinklered fires were estimated
at $17,20(1 while the average damage
estimate without sprinklers totaled
$116,000, a savings of $08,000 or
S') percent.

“The answer to reducing the num -
ber of lives lost in residential fires is in-
place protection with automatic sup-
pression systems and smoke detectors,"
said llurry Shaw ofthe U.S. I;ire Ad-
ministration (IISFA) in Washington,
D.C. following me 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

POL YBUTYLENE

second house used flexible pipe made
from Durallex polybutylcne resin and
ablack iron pipe system. Both systems
employed newly developed last response
sprinkler heads.

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

"The house was retrofitted with
polybutylene in three days using two
men and it look four and one-halfdays
and three men to complete the black
iron pipe system," said 'Perry Glenn of
(irantham.

Inorder to install the black iron sys-
tem, it was necessary to cut a hole in the
roof. Sections of the pipe were cut out-
side the home, brought in through the
roof, then threaded into position in the
sprinkler head installation.

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

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

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

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

Inademonstration ofconfidence in
both systems, executivesof Rural/Metro

sat on couches in the living rooms as
lires were started in nearby wastebas-
kets. In one house the sprinkler was ac-
tuated in 1:17 minutes and in the other
house, at 2:5s minutes.

Sentry Insurance Company observ-
ers estimated that the damage would
have averaged about $3,500 in each
home (in this specific lire 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 lirst and $1,500 in the other.

In another comparative test, cake
pans ofcooking oil were heated on an
electrical stove with open flames occur-
ring three to lour minutes later. After
the sprinkler heads were actuated to ex- (
tiiiguish the fires, damage was estimated
at $2,400 in one house and $ 3,600 in the
second house. Ifsprinkler systems had
not been installed, the insurance com-

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

Notonly does the radiant heating
system provide an excellent means ofus-
ing the medium temperature heat from
the solar panels, but it also reduces the
total energy requirements. The radiant
slab and water storage tank can store
enough heat in winter to maintain de-
sired room temperatures for several sun-
less days before requiring back-up from
the flash boilers which are installed as
part ofthe overall system.

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

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

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

POLYBUTYLENE

Approximately one linear foot of
one-half-inch CTS polybutylene pipe
persquare foot of space was embedded
in the slab ofeach house. Trident chose
Duraflex polybutylene pipe for itscom-
bination of high temperature properties
and flexibility.

“A three man team can lay the pipe
for the slabsodour houses in .iday,”
said Geoll McNeilly, Trideni crew

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

Among the interested observers
were representatives of the Cobb
('.ounty (Georgia) lure Department,
Cobb County recently conducted exten-
sive lire sprinkler tests that resulted in
building code amendments for nuilti-
liunily dwellings authorizing the use of
polybutylcne pipe in sprinkler systems.

The testsdemonstrated that effec-
tive protection against extensive damage
and deaths caused by firescan 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 are four or five zones in each
ofthe houses with positive shut-off
valves controlling the flow through each
zone. Continuous coils ofpipe used in
each zone were connected to return and
supply valves in amanifold box installed
just below the concrete surface in the ga-
rage. The pipe was laid so that the sup-
ply water circulates from the perimeter
ofthe zone to the center hefore return-
ing to the manifold box.

The Kern County Building Inspec-
tion Department tested the system by
applying an air pressure of 30 psi for 30
minutes. Under operating conditions,
only 3 psi pressure isneeded to circu-
late about four gallons per minute of
water throughout the 1000-1200 leet of
pipe. Following inspection, about 25
cubic yardsofconcrete were poured
for the standard 4" slab ofeach house
and its garage.

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

The California Department of
Housing and Community Development
is providing construction funding of
about $3.2 million, including the cost of
installing the Trident Energy Systems’
solar heating and cooling. Kern County
Community Development block grant
funds will be used for the land purchase
cost ofabout $207,000.

Elimination ofa central ah condi-
tioning system, furnace and ductwork
will offset a portion ofthe installation
cost for the system. The net installation
cost for the Trident system at Rancho
Algodon isabout $2,000 a house more
than aconventional system.

Rancho Algodon isa project of
l.evvis Development Inc. of Carmichael,
California. Lucky Bell Corporation, also
ofCarmichael, is the contractor.
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transport, and installed by pulling them
all the way up through a shaft in the
middle ofthe building. Anchor plates
provide a clamp on each floor. Thermal
expansion and contraction are accom-
modated by the flexibility ofthe pipe.

Duraflex polybutylene pipe’s light
weight enables one man to carry up to a
500-foot coil of pipe over his shoulder.
Project manager Al Boree, of W. W .
Gay, has notcalculated the time savings
for installation yet, but he states, “We
are just learning to use polybutylene
and, inthe long run, we do expect there
will be considerable savings in installa-
tion time.”

Boree views the polybutylcne pipe
installation as a pilot project to test the
pipe's corrosion-resistance and simple,
low-cost installation.

According to Boree, “Many normal
domestic systems in Jacksonville, using
copper or galvanized steel, will leak
through electrolysis or corrosion within
a lew months alier initial operation.”

Boree mentions an additional bene-
fit oili-red by polybutylcne: its elasticity
lessens the ell'ects ofwater shock. “On
this job we are using two shock stops
per floor; normally we need two in each
bedroom.” And, although freeze dam -
age to pipes isnot a major problem in
Jacksonville, Boree says that the pipe’s
freeze resistance provides another extra
benefit in that the pipe will “never
break because of bail weather.”

Sundale Manor was completed in
October, 182, with a total 0f 8,180 feel
of Duraflex polybutylcne pipe in place
at that time. The long-term benefitsof
polybutylcne pipe in this particular
building are not yet proven. But, says
Jimmy Lasco, “Ifthis works as well as
we hope, we’ll be using it all the time."

Code

POLY BUTYLENE

bodies grant approval

for polybutylene pipe.

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

plumbing service include:

State of New Hampshire-

State of New Mexico

Bay County, Florida
Montgomery County, Maryland
Prince George County, Maryland
Clark County, Nevada

W here

Watcom County, Washington
Bellingham, Washington
Sioux City, lowa

Las Vegas, Nevada
Scottsdale, Arizona

to buy polybutylene pipe

Shell Chemical docs not manufacture pipe, but the following independent
manufacturers produce pipe from polybutylcne resin:

Bristolpipe

P.O0. Box 181

Bristol, Indiana 16507
219/848-1402

Attn: Mr. Tonv lirnsl

Delta Faucet Co,

55 Fast 11th Street

P.O. Box 10980
Indianapolis, Indiana 46280
317/848-1812

Attn: Mr. George Davis

Trojan Plastics, Inc.
2211N. 38th Street
Tampa, Florida 33605
813/242-1211

Attn: Mr, Brand |.aseler

U.S. Brass

Qcst Plumbing Systems
901 Tenth Street
Plano, Texas 7507-1
214/423-3576

Attn: Mr. 13.1i. Smith

The Duraflex Polvbutylene Piper is
published periodically bv the Plastics
Business Center of Shell Chemical
anil is available to anyone wishing to
receive it. Comments and questions
are welcome.

Vanguard Plastics, Inc.

P.O. Box 346

McPherson, Kansas 67-160-0346
316/241-6369

Attn: Mr. Keith Swinehart

Wesllex Manufacturing Co.
P.O. Box 1009

Richmond, California 94802
415/233-6670

Attn: Mr.J. Nusbaum

Western Products Company

P.O. Box 803

Union City, California 91587
+115/471-8856

Attn: Mr. W.J. McGlinchy

Wrightway Mfg. Co.

Beatrice Plumb Products Group
1050 Central Avenim

Park Forest So,, Illinois 60466
312/534-0500

Attn: Mr. Ralph W, Arhoe

Address correspondence, including
requests for additional copies, to
Shell Chemical Communications,
Room 1227, One Shell Plaza,
Ilouston, Texas 77002.

Printed in U.S.A. 1983,
Shell Chemical Company.



A Shell Cremical Company Report

Springdale

Mobile Home Test

A low-cosi automatic lire sprink-
ler system utilizing lightweight,
flexible polvbutvlene pipe made
I[rom Duraflex I'M resign and a
new type of sprinkler head was
suciesslullv demonstrated bv led-
oral ollicials in a recent test design-
ed to simulate tvpical mobile home
fire scenarios.

lie resin for the pipe is the
same as used bv most mobile
home manufacturers for hot .mil
cold water plumbing ystems. lhe
high temperature properties ol
this pipe are particularly important
in resisting Ihe heal generated by a
lire. Resistance to Iroo/e breakage
also is an important consideration
in specifying a pipe for 1 tire
sprinkler system.

I'lie test in northwester 1 Arkan-
sas was lhe lirst federal govern-
ment-sanctioned lest in which this
kind ol pipe was used to transport
water to sprinkler heads in a
mobile home. An earlier fire lest in
an abandoned permanent struc-
ture in California proved the sys-
tem worked efficiently. lhose in-
expensive systems have since bheen
incorporated in new homes as well
as added to existing homes.

Ihe Arkansas "residential tin*
sprinkler lest" was conducted bv
lhe National Bureau of Standards
(NBS) for the Federal Emergency
Management Agency. Cooperat-
ing in the lest were Shell Chemical
Company (manufacturer of the
Duraflex resin), Grinnell Fire Pro-
tection Systems Co. (manufacturer

of the sprinkler heads), the North-
west Arkansas Vocational techni-
cal School, Springdale, (Ark ) Fire
Department and the Arkansas Fire
Academy.

"The test went extremely well,"
according to Edward Budnick,
Ilead, lire Protection Systems Re-
search, Center for tire Research ol
Ihe NBS, He said it demonstrated
that such 1 system would quickly
extinguish a typical mobili home
fire with minimal lire and water
damage. IMs views were echoed
by Ilarrv Shaw, Director of the
U.S. Fire Administration's Home
and Public Building Salelv Divi
sion, who witnessed the lests.

Approximately 100 feel ol I-inch
SDR Il polvbutvlene pipe was
snaked beneath the ceiling insula-
tion ol tin* mobile home. Four ar-
leiies branched off from the main
line.

Highly sensitive Grinnell sprin-
kler heads, approved by Under-
writers Laboratories, were used in
tinl test. These heads operate
about five times faster 11111 the fas-
test sprinklers used in commercial
and industrial buildings and pro-
vide a spray pattern higher on Ihe
walls.

The pattern cools air around ad-
jacent sprinklers to reduce the pos-
sibility of activation of additional
heads, thereby preserving ade-
quate water flow to Ihe initial
sprinkler head. This also prevents
unnecessary water damage to the
home and its contents. U.S. Fire

Reprinted from The Automatic Sprinkling of News Quarterly

The Duraflex poh/huti/lene line wus ut-
elelicil to lhe exwtiny water siipphi lineS
ami rut: Mow lhe tool.

Administration lire tests in recent
years indicated the need for faster
responding sprinkler devices with
improved water distribution pat-
terns In douse typical residential
fire conditions.

A paper filled waste basket was
ignited in a bedroom of the mobile
home. As the fire spread to nearby
drapes, the sprinkler head sensed
Ihe rising temperature and doused
the blaze. Total elapsed time: ap-
proximately D seconds. Ihe bas-
ket and a portion ol the drapes
were the only casualties

Within one minute of the lire, the heat neti
eiiteil the sprinkler. Approiiixinitilebi one
minute Inter, ei/e level temperature> re
turneil to uorniul.
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"Now,
added,
the characteristics ol the residen-
tial fire to allow us to design a resi-
dential sprinkler system to combat
it, contain it or control it or even
extinguish it. In 1973 when the

for the f|rst time," he
"we know enough about

d hadi dﬁctit‘l
e Ing p[E in
gt goeoes. _
Federal ollicials hope that addi-
tional evidence will convince in-
surance companies to discount fire
insurance rates for residences and
mobile homes protected by such
systems. Q
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Performance at Elevated Temperatures

When placed under a load, all materials are subject to creep or
cold flow that will decrease their pressure carrying capability over
time. Among the thermoplastic materials, DURAFLEX* polybutylene resin is
distinguished by its resistance to creep, particularly at temperatures up
to and beyond the boiling point of water. The high creep resistance at
elevated temperatures is the basis for the use of DURAFLEX polybutylene
pipes in hydronic heating and plumbing systems in over 25 countries
worldwide.

ASTM testing techniques are used ro determine the long term
pressure carrying capabilities of thermoplastic pipes. These techniques
involve measuring, over an extended period of time, the burst pressures
of pipes at various test temperatures. To minimize any danger of failure,
50% of the long term pressure carrying capability is used as the design
pressure. DURAFLEX polybutylene plumbing pipes (5DR-11) carry a 200 psi
long term pressure rating at room temperature, a 100 psi rating at 180°F,
and an 80 psi rating at 200=F. Polybutylene is the only thermoplastic
pipe to carry a 200°F pressure rating from the Plastic Pipe Institute.

It should be borne in mind that these ratings are for continuous use at
these temperatures. If the use at these elevated temperatures is discon—
tinuous, much higher pressure carrying capabili® will result. For
instance, the short term burst pressure for SDL il polybutylene pipes at
room temperature is 575 psi; at L80<F, 350 psi; and at 2C0<F, 240 psi.

Numerous tests have shown that the pipe will t'.rﬁnm satisfac—
torily in a sprinkler system in both concealed and exposed installations.
In the latter, more extreme case, tests at Ft. Lauderdale have shown that
pipe exposed directly to a fire was undamaged in tho time required to
activate a fast response sprinkler head. Radiant panel tests at the
University of Maryland Fire School have shown how the pipe could respond
in areas that are not protected by the sprinkler system, i.e., behind a
wall or ceiling. In these tests, exposure of *ater filled polybutylene
pipes to a 1,500=F radiant panel first melted the outer surface of the
pipe. With time, as more of the pipe wall became molten, a small hole
formed (less than 1/4 inch in diameter). Because the hole was even
£nailer than a sprinkler orifice, it would not materially decrease the
. -pabilities of the sprinkler system. In actual service, the water flow
msulting from such a hole would trip the flow switch warning the building
residents, and as a result, the life saving capabilities of the system
could actually be enhanced when DURAFLEX polybutylene piping is used.

*Shell Trademark

HX2347017






Recent quantitative com -
parison tests have concluded
that the total laborand material
costs to install a plumbing sys-.
tern with Duraflex'- polybutyl-
ene pipe were 44% less than
those of copper in virtually
identical installations.

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

For the tests, plumbing in
stallations in two similar, 2'/;*
bath, single family homes were
compared, One home had a
fullbasementand wasplumbed
with copperplumbing using the
traditional cut, litand solder
installation method. The other
home had a crawl space and
was plumbed with Duraflex*
polybutylene plumbing pipe,
using insert fillingsand alumi
num crimp ring conncclh ms.
lhe houseswere plumbed by a
plumberwho wasexperienced in
copperinstallationand who had
previously installed five plumb
ing systems using Duraflex
polybutylene.

Thepolybutylene plumbed
house had morecramped w<nk
ingconditionsinone area and
required slightly more pipe than

'Durallexisii Inidcniink <fShell
Chemical <ompunv /<» Its puli/hutvl
cue resins Shell Chemical docs not

the copper house because the
crawl space limited direct rout-
ing. This meant a slightadvan-
tage for the copper installation.
The only other difference in
the two houseswas the location
of the water heaterand the
water meter.

Objective and fair testing
yields relevant results

The 44""i cost savings
realized in the polybutylene
plumbed house are based on
Ihe material and time savings.
Total installed material and
labor costs for tin polybutylcne
plumbed house were $138 less
than the copper installation. It
look 7 hoursand 391 sminutes
toplumb the copper house, but
only 5 hours and 55%;*minutes
toplumb the polybutylene
house. Material costs include. |
all indoor supply piping and fit
lingsrunning from the meter
yokes to the fixture conncec
lions, but did not include
valves.

Armed with a stop watch,
a specially ruled recording
book, acamera and a pen, Ilila
Anderson, Senior Industrial Hn
glnecrwilh NAHB Research
Foundation. Inc., observed,
measured, counted and re-
corded Ihe work performed,
actions made, and materials
used by the plumber.

Toensure objective, com
parable and applicable results,
Anderson used several estab-
lished sampling and factoring
methods common iirgathering
and compiling this type of re-
search data. These included
an averaging of the plumber's

effortsand conditions with other
plumbersingeneral. Thus, the

resultsare applicable foran ade-

quately trained plumber to per-
form the installation with an
acceptable amount of personal
time and breaks.

NAHB Research Founda
tion. Rockville. Maryland, a
wholly-owned subsidiary of the
National Association of Home
Builderswhich operates separ-
ately asan autonomous unit,
conducted the study. Over SO",
of theirwork is forclients other
than the NAI IB and itsmem
bets. Anderson said, "We're
interested inanything Ih.it
helps Ihe building industry,
verifying a new product or
technique, and telling the in
dustry about it.”

Strength and flexibility set
Duraflex pipe apart.

The real difference be
tween polybutylcne pipe and
other plastic pipe islhe Duraflex
polybutylcne resin, Duraflex

lilaAnderson observed and
recorded the plumber's actions
and materials used.

on

isa durable, tough plastic. But

unlike many other plastics, poly-

riutylene is flexible rather than
stiff or brittle. Asa result, the
pipe made from Duraflex resin
can easily withstand household
water pressures atelevated
temperature, and its flexibility
and lightweightallow plumbers
tocurveitaround obstacles and
bends with fewerconnections.
Becauseitischemically inert,
there willbe no problems with
corrosion, electrolysis, or scale
buildup.

Connections and fittings
can be made by one of several
mechanical methods which are
easily learned and performed
Gary Peed, the plumbing con
tractor for Ihe test houses, said.
"The first time I put the pipe
(pojybutylene) in was slow, but
you pick up how to work with it
pretty easily My time ismuch
belternow." Bach ol the installa
lion methods lakesadvantage
of the flexible nature of polybu
lylene to make quick, stron »
and permanent connections. As
Gary Peed putsit,"You don't
have tosolderanything or use
any glue. There's lesstime, en
ergvand equipmentinvolved "

Adurable pipe full of
advantages.

Ilow does Peed feel about
polybutylene pipe in general?
"l like it better than copper. It's
easier, fasterami it's lower in
cost. luse il foralmostall of my
work now."

Otheradvantages to poly
butylene pipe, both buildersand
plumbers cite: corrosion and
scale resistance; self insulating,

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

Comparison Tests—-Results:

Materials

Pipe

Solder & Flux
Fittings

Suspension Clamps
TOTALS

Laborat $15 hr

Cut & install
pipe & fittings

Connect pipes
& fittings

Misc.

Mounting
Blocks

Set-up & Layout
job

TOTALS

Total Costs
Material & Labor
forsupply

piping

installation
Polybutyleiv
Savings

Time

Money
(includes
labor costs
savngs)

"We're saving on the average
ofabout $150 to $200 per
house." Another bigadvantage
Crosen cited..."iscu:tomer
satisfaction. That's very impor-
tant to us. We wantourowners
to be happy with the house
they buy. This polybutylene
pipe helps us supply that
satisfaction."

Copper Polybutylcne
System System
$156.93 $64.84
$ 20.73 negligible
$ 21.79 $19.12
$ 1.98 $ 4.81
$201.43 8
(176.0 min.) (146.5 min )
$ 44.00 $36.63
(162.5 min.) (88.0 min.)
$ 40.62 $22.00
(51.5 min.) (53.5 min.)
$ 12.88 $13.37
(41.5 min.) (39.5 min.)
$ 1037 $ 9.87
(28.0 min.) (28,0 min.)
$ 7.00 $ 7.00
(459.5 minutes) (355.5 minutes)
$114.87 $88.87
Copper Polybutylene
System System
$310.30 $177 64

104.0 minutes
less to install
than copper

$138.66

Note: Foreach $1.00 wage rate differential increase above lhe $15/hour
figure used in the comparison, polybutylene'sadvantage increases

$1.73 in savings.



Testhomes'subdivision superintendent. Don Crosen. cited customer
satisfaction asapolybutylene pipe advantage.

RdybLiylere ppesdies
asone sd an

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

Another problem solved
by polybutylene pipe involves
hanging the sheetrock. Accord-
ing to Crosen. occasionally a
rigid pipe will get bumped hard

enough during sheetrock instal-

lation to cause itto break, crack
and leak. "Often thatleak won't
show up until afterthe construe
tioniscompleted, orworse...
after lheownermovesin. That's
an expensive repair. But be-
cause thispolybutylene pipe
isso flexible, itdoesn't break
ifil gets bumped or knocked.
Soonce again, customer satis
faction." he said.

Satisfaction for builders, too.

Crosen has found satisfac-
tion with polybutylene pipe in
many ways, summing up. “It's
less expensive. Better forcus-
tomers. Easier to install, repair
and add extra fixtures to later.
ltwon'tcorrode and minerals
won'tadhere to ii. We get less
call-backs forrepairs because
of polybutylene pipe. It’s
anotherway to please our
customers."”

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

Cometo
Shell for answers

Warranty

Polybutylcne pipe is inanulactured from a
material produced by Shell Chemical Company
All products purchased front Shell are subject k>
terms and conditions set out in the contract,
order acknowledgement and QL bill of lading
Shell warrants only that its product will meet
those specifications designated as such herein or
in other publications. All other information sup
plied by Shell is considered accurate but is
furnished upon the express condition that the
customer shell make Its own assessment to
determine (he product's suitability for a purlieu
lai purpose. No warranty is expressed or im-
plied regarding such other information, the
data upon which the same is bused, or (lie
results to lie obtained from the use thereof;
that any product shall be merchantable or fit
for any particular purpose: or that the use of
such other information or product will not
infringe any patent.

September 19SI

Shell Chemical Company
Sales Offices Polybutylcne

Northeast (itltl Summer Street

(203) 327-3000 Stamford, Connecticut 00901
Southeast 320 Intcislate N Pathway
(404)955-4000 Atlanta, Georgia d()dd9
Central South  (>ne Shell I’laza
(713)241-3897 1 loiiston. Texas 77002

West PO Box 7037

(209) 952-1908 Stockton, California 95207

lor international sales contact:

Pccten Chemicals,

Inc. One Shell Plaza

(713) 241-0101 Ilouston. Texas 77002

o St toll M
TiinlcilinUSA  H oM



AN OLD IDEA WITH fl NEW TECHNOLOGY

Historical Background

Automatic SF_rlnkIer systems have enjoyed an enviable record of
grotectl_ng ife and property for over one hundred years.
tatistics demonstrate there has never been any multiple loss of
life in a fully sprinklered building when the System is properly
supervised.

According to the National Fire Protection Association (NFPA),
the only fatalities in fully sprinklered properties were caused
by explosions or flash fires. ~Self immolation by a _person who
was too young, too old, too intoxicated or too handlcaﬁped in
some otKer way to protect himself properly, has been the cause
of deatn. Unfortunately, the closure of a water supply valve
controlling the sprinkler system has rendered the systém in-
effective n some fire conditions.

During the mid 1970s, the National Commission on Fire Prevention
and Control conducted exhaustive research in examining the fire
problems in the United States. They published "America Burning"
which concluded that this nation, a world leader in technologi-
cal advancement, suffered from one of the highest death rates
and Injuries due to fire. As a result of the Commission's work,
legislation was enacted in the Congress of the United States
which created the U.S. Fire Administration. This Administra-
tion' s -objective was to reduce deaths from fire by 38 before
the decade of the 1990s. Although large life loss fires, such
as those occurring In hotels and motels, become national media
events, statistics clearly show that the residential fire has
been, and presently is, what we have characterized as the fire
communities public” enemy No. 1. From 1977 to 1981 the National
Fire Protection Association SNFI?A_) reported that there was an
average of 7,700 civilian fatalities attributed to fire. This
would be comparable to having two 747's crash in midair each
month. As one fire protection expert commented: "In the course
of a normal lifetime, almost a half a million peoole will die in
the United States from fire."

A Mew Technology

In cooperation with the U.S. Fire Administration, Factory Mutual
Research Corporation conducted a series of fire tests in 1978 in
an effort to study current sprinkler technology and its applica-
tion in residential type fire scenarios. Thd result of this
research concluded that commercial/industrial type sprinkler
devices were simoly noc adequate to protect the type of fire
loading expected in residences. The commercial/industrial
sprinklers were too slow in their operation and did not provide
a hl%h enough Wettlng pattern to cut off the perimeter firs
which can be expected In homes. Additional test programs,
funded by the U.S. Fire Administration, in cooperation with the
National” Fire Protection Association and Factory Mutual, were
conducted. These tests substantijte the initial research at
Factory Mutual and demonstrated, without question, the neea for
a sprinkler device



A New Technology - Continued

with a faster response u me a'.d the capability of delivering
water which provides wetring higher on the walls to help counter
the perimeter fire which is common in residential fire )
scenarios. Grinnell Fire Protection Systems Company, inc., in
cooperatln% with these agencies, developed prototype sprinkler
heads for these test programs.

The National Fire Protection Association established a subcom-
mittee of N.F.P.A. 13, which developed a new residential stan-
daro far one and two family dwellings and mobile homes. In
November of 1980, at the N.F.P.A. meeting in San Diego,

N.F.P.A. 130, Standard far the Installation of Sprinkler Systems
in One and Two Family Dwellings and Mobile Homes, was adopted.
This new standard, which was based on the results of the fire
test program, called for only listed new residential sprinklers
for installation in accordance with the criteria established by
the N.F.P.A. 130 Committee. _Underwriters Laboratories (U.L.)
established a new manufacturing standard U.L. 1626, which set
some very stringent requirements for sensitivity and water dis-
tribution for manufacturers seeking a listing for_ newly designed
residential hardware. In May of 1981, Grinnell Fire Protection
Systems Company, Inc. became the world's first manufacturer to
successfully pass all U.L. testin rocedures and obtained a
listing for the world's first listed residential fire sprinkler.

An old idea, utilizing a new technology whose time had come, was
now a reality.

Rationale

N.F.P.A. 0130-Sprinkler Systems-One and Two FamiIK Dwellings and
Mobile Homes (1980) is "intended to provide a method for those
Individuals wishing to install a sprinkler system for additional
life safety and property protection. It is hot the purpose of
this standard to r_juire the installation of an automatic sprin-
kler system."

Simply stated, "where" fire protection systems are reouired is
generally covered in building and fire codes, or local
ordinances. N.F.P.A. standards, on the other hand, outline the
design criteria for "how" the system should be installed in
order to protect a particular hazard. A subtle, but important
difference. Since the present sco'e of application of

N.F.P.A. 013D (1980) deals with the decign installation of auto-
matic sprinkler systems for one and two family dwellings and’
mobile homes, any sgstem design for occupancies which tall out-
side the scope of this standard should _onI)(1 be permitted with
written authorization from the "authority having jurisdiction."
Based on the research conducted in developing this new residen-
tial sprinkler technology, as well as fire tests and demonstra-
tions coordinated by the  U.S. Fire Administration and Factory
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[1l Rationale - Continued

Mutual Research Corporation, a number of "authorities havina
jurisdiction™ are in the process of considering residential'fire

sprinkler ordinances. The conce
well as "construction trade-offs'

pt of "access trade-cffs”, as
is gaining in popularity. As

an example, such ordinances may include, but not be limitéd to,
requiring the installation of residential fire protection sys-
tems in accordance with N.F.P.A. #130 §1980) in_low rise, high

density t)”Je construction as a means 0] _
following fire protection deficiencies.

of the

mitigating one or more

Access Trade-offs

Without Residential
Firo Protection

Units must be within 5 minute
response of nearest fire
station

Units must not be located more
than 150 feet from closest
vehicular access way.

Standard street widths required

Street grade of 15X or greater
not permitted

Must adhere to hydrant spacing
requirements

Fire flow requirements must
be met

Hazardous areas - 75 units
for single means of ingress
or egress

Nonhazardous areas -
150 units for singlu means
of ingress or egress

Access for laader trucks -
50" from rear of parking
stalls to face of unit

When any porticn of a buiding

iIs in excess of 150" from a
water supply, it may be re-
quired that on-site fire hydrants
and mains capable of supplying
the required fire flow be

installed.

With Residential
Fire Protection

Waived

Waived

Reductions permitted
Waived

Greater hydrant

spacing permitted

50X reduction in
required fire flow

Number may increase

N Tiber may increase

Extended to
75" or 100

Waived



CONSTRUCTIC-

Without Residential
Fire Protection

Tenant separation walls
must be made of 5/8"
Type X Fire Rated
Gypsum Wallboard.

5/8" Type X Rated

Gypsum- Wallboard and
3/A" plywood must be
used In" one-hour _
floor/ceiling assemblies.

Fire stops are required in
the attic at every unit.

Maximum tenant travel to a
fire exit ~just not exceed
20 feet.

Tenants may jt travel
by other tenants' doors
unless those doors are
3/4-hour fire rated

doors in 20 minute frames
with 3 UL listed spring
hinge closers.

Interior finish must be
Class "A".

Cne-hour rating on walls
and aoors of hazardous
areas.

Hazardous area must be
or.p.-hour rateo walls
wich 3/4-hour rated
doors with 3 UL spring
hinge closers. (Hazard-
OusS areas are: common
storage, common mech.
rooms, etc.)

"RADE-OFFS

With Residential
Fire Protection

Half-inch standard
Gypsum Wailboard may be
substituted.

Half-inch standard
Gygsum Wallboard and
578" plywood may be
substituted in

floor/ceiling assemblies.

rire stops in attic
required every 3,000
square feet.

Exits may exceed the
maximum required travel
from a tenant with one
exit may be exceeded by
15 feet for a maximum
travel of 35 feet.

Standard doors and frames

with no closers may be
used.

Interior finish may be
Class "C" or better.

No one-hour rating of
doors or walls of
hazardous areas.

Standard 1/2 inch sheet
rock and standard doors
Wlthd r.o closers may be
used.

Savings/
Advantage*

$23.00 per
1,000 sq. ft.

555.00 per
1.000 So. ft.

$123.00 each
fire stop.

Design Freedom

$111.70 each
door.

Design Freedom

$23.00 per
1.000 sq. ft.
walls(?.
111.70 each
door.

$23.00 per
1.000 SQ. ft.
on walls.
$55.00 per
1.000 S0. ft.
an ceilings.

$111.70 each
door.



Qua hour party walls are required becveen tenants. 3/4 hour U.L. entrance
doors are required with 20 min. U.L. frames and b U. L. spring hinge closers.

No windows within 15" of other tenants travel. One hour exterior wall
facing exit. Max. travel distance tor one exit 1is 20".

NOS SPRINKLED

n

TENAN] TENANT TENANT TENANT

Standard 1/2" sheet rock partitions may be us«d becveen tenants standard
entrance doors, frames and no closers. Unliai®"ad number of windows any place.
Standard exterior wall facing axic. Maximum travel distance for one exit is

SPRINKLED



CONSTRUCTION TRADE-OFFS - Continued

Every 6,000 square feet
a four-hour_masonry fire
separation is required.

Buildings must be placed

on property to not exceed

50" from pav.id park-ing
area for aerial rescue
operations.

There can be no windows
within 15 feet of other
tenants travel.

The fire rated
separation would not

be required until
10,000 square feet

and after 8,000 square
feet a two-hour separa-
tion would be permitted.

Buildings allowed up to
125" from street or park-
ing area, This allows
freedom in design as well
as being able to place
building .in more esthetic
surroundino.

Window'; may be placed
anywhere desired.

< Builder/Developer, Cobb County, Georgia.

IV Housing Trends

America is facing a_severe housin _

demands of the fertile 50s are not met, this country wi

during the decade of the 80s _ _

the annals of the residential construction industry.

r|S|ng construction costs,
a

affor _
of our population.

effort to make

a
industry.

sprawling single family dwelling" are comin
[ greater utilization of sk
many builcers/developers are turning to
tion in the form of low-rise condominiums,
plexes, four-plexes, and garden apartments. _
t)épe of residential construction will make housing more afford-
le and provide a salvation for a severely depressed housing
Unfortunately, the burdens this™ type of construction

Crisis.

a housin

If the* demplglra#:)hic

$8,345 each
4-hour wall.
Note: Cost of
2-hour sheet-
rock wall-$750.

Allows maximum
use of site and
landscaping.

Oesign Freedom

ace,

shortage unparalleled in

Because of

_ _ coupled with high interest rates,
ble housing is beyond the economic reach of the majority
Many builders believe that the days of the
?( to an end.
yrocketing land costs,
"hl%h density” construc-
ownhouses, tri-
It is hoped this

In an

iIs placing on local fire departments is becoming very real

indeed.

It is well known that tax reform ’\%islation sweeping the

country has caused substantitive cu _ |
These fiscal constraints are dramatically affecting
in many cities and towns. /
_ of ample funding for additional fire

new equipment and training programs is seriously ham-

budgets.

fire” department fundin
reductions and the lac

stations

backs in many municipal

Manpower

Elerlng the fire fighting effectivenéss in many municipalities.

igh density type construction does not help.

Financially



One hour floor-ceiling is required using 3/4" plywood decking
and 5/8" type X sbnetrock on ceiling.

NON SPRINKLED

5/8" plywood decking and 1/2" standard 3heecrock on ceilings.

SPRINKLED



IV Housing Trends - Continued

beleaguered fire departments simply do not have the necessary
resources needed to protect these properties. As the result,
many municioalities are turning to private fire protection in
the” form of residential fire sprinklers to supplement already
strained public protection.

V  Financial Motivations far Residential rlre Sprinkler Systems
In _addition to access and construction trade-offs which are

gaining popularity among fire services, a number of finan-

cial inducements ore beinc, cted which will provide financial
mo?vatlon for individuals install residential fire sprinkler
systems.

Insurance Savings

Following the test program in Los Angeles, an Ad-hoc Committee
composed of the insurance industry conducted a series of fire
tests to consider the impact of residential sprinklers on fire
losses in dwelling _?roPertles. Although it was acknowleged that
the greatest benefit of residential sprinklers will be in saving
lives and preventing injuries from fire, the major focus of this
test program was on the single factor of determining impact on
property loss reduction.

Based on the results of this test program, it was the observa-
tion of the Ad-hoc Committee that residential fire sprinkler
systems definitely had the ability to reduce claim payment
expenses. The committee further recognized that an earlier
[.5.Q. discount (1977) is less than what seems to be indicated
d. a result of these tests.

Since 1977, the Insurance Services Office has had filings in
many states providing a o discount on a total homeowner policy
remium covering a dwelling with an aploroved and properly main-
ained sprinkler system that cavers all areas of the insured
structure. Their Tilings, also,, allowed a 26 discount for a
similar system that omits specified areas, such ss closets,
attics and bathrooms.

After canside*ing the report from the Ad-hoc Insrrance Commit-
tee, and the U.S. Fire Administration's sprinkler comparison
test program, the Homeowner's Committee of [.S.-0. has made a
recommendation that could result in a tripling of the discount
for residential sprinkler systems installed in accordance with
N.F.P.A. 130 (1980). Discounts up to 13% would be applied to
the entire homeovmer policy premium for single family residences
protected in accordance with N.F.P.A. 130 (1980). Since a “ome-
owner premium is multi-peril in nature, it is estimated that the
fire protection portion of the preir.iun usually accounts for A%
of the entire policy. A 159 discount applied to the total home-
owner premiu. translates into a fire insurance discount of

almost 37%.



latar Damage

It has been suggested that the installation of a residential
fire sprinkler system in a home would causa on insurance company
to penalize a homeowner because of the threat of water damage
due to sprinkler leakage. Insurance statistics from commercial
underwriting departments of several large insurance companies
demonstrate that- s?rlnk_ler ieakage is one of the most profitable
lines of coverage that insurance carriers underwrite. The pay-
ment of claims for the inadvertent discharge of sprinklers is
minimal considering the number of exposure units (large numbers
of sprinkler installations in commercial/industrial properties)
carriers underwrite. As a result of this excellent experience,
the 1SO recommendation of a 155 reduction on a total homeowner
premium when a residence is protected with a system installed in
accordance with N.F.P.A. 130 (1980), does not iInclude a penalty
for sprinkler leakage.

Since 1.S.0. provides rate makln? advice for its subscribin
membership, the implementation of these recommendations wil
depend on iIndividual carriers. 1.S.0. has proceeded with state
filings with a number of Superintendents of Insurance and sev-
eral adoptions of this credit have already taken place. (See
Table | enclosed)

Real Estate Tax Reductions

On January 1, 1981, the State of Alaska enacted into law a si%-
nificant piece of legislation which will impact dramatically the
installation of sprinkler systems throughout the state.

The law provides that 2H of the assessed value of any structure
would be exempt from taxation if the structure is protected with
a fire protection system. The word "structure"™ is significant

in the law as it, also, applies to homes.

In effect, if a home was assessed for $100,000, for purgoses of
taxation, the assessed valu' would be computed at $98,000, pro-
vided it had a fire protection system.

This law has received widespread attention, particularly among
the fire services and a number of jurisdictions are studying Its
implications far potential adoption in other states. (Copy of
law is included)



ALASKA
ARIZONA
CALIFORNIA
KENTUCKY
MARYLAND
MONTANA
NEVADA

NEW MEXICO
NORTH DAKOTA
OREGON
UTAH
VIRGINIA

TABLE #1

1.S.0.

STATE ADOPTIONS






Codes

DURAFLEX polybutylene pipes have been approved by every major
national and regional plumbing code in the United States and Canada. In
addition, over 65 percent of the major metropolitan areas in the United
States have approved the use of DURAFLEX polybutylene plumbing pine.

Under a contract to the United States Fire Administration,
Factory Mutual has issued a specification for the use of plastic pipe in
fire sprinkler systems for one and two family residences ana mobile
homes. DURAFLEX polybutylene pipe and fittings have been submitted for
testing to this standard and are expected to be approved in the first
quarter of 1983. In addition, tests are ilso under way at Underwriters
Laboratories for sprinkler applications it both residential and light and
ordinary hazard occupancies.

HX2347017



SPECIFICATIONS, STANDARDS, APPROVALS, ACCEPTANCES, AND LISTINGS FOR POLYBUPILENF. PLUMBING

SPECIFICATIONS

ASTM D2581 - Polybutylene Material Specification

ASTM D2662 - Polybutylene Pipe Specification (IPSsizes)waterservice
ASTM D2666 - Polybutylene Tubing Specification (CTSsizes)waterservice
ASTM D3000 - Polybutylene Pipe Specification

ASTM D3309-82 - Polybutylene plastic for hot and cold water distribution systems

ANST 119.1

ANS1 119.2 - Mobile Horae and Rec. Vehicle Specifications

AWWA C902-78 - Polybutylene Water Service Sewer Tubing (American Water Works Association)
CSA B137.7 - Polybutylene Cold Water Service (Canadian Standards Association)

CSA B137.8 - Polybutylene Hot and Cold Water Distribution Tubing

CODES AND LISTINGS

80CA (Code) - Building Officials Congress of America (accepts PB per ASTM D3309)

FIIA (Listing) - Farmers Home Administration (cold water only)

FHA-HUD (Listing) - Federal Housing Administration (Bulletin 68) UM78 A/25/78 - (hot and cold water
approval) UM 76.

ICBO (Code) - International Congress of Building Officials (plumbing approval)

IAPMO (Code) - International Association of Plumbing and Mechanical Officials (Uniform Plumbing Code)

MilA (Listing) -Manufactured Housing Association

NSF  (Listing) -National Sanitation Foundation- (Standard II1A)

NSPC (Code) - National Standard Plumbing Code (NAPIICC)(Code Table 3.1.3)(plumbing approval) National
Association of Plumbing-Hentlng-Cooling Contractors

PPI (Listing) -Plastic Pipe Institute

RV1 (Listing) -Recreational Vehicle Institute

SBCC (Code) - Southern Building Code Congress (accepts PB per ASTM D3309)

. (Listing) - Underwriters Laboratory

MIIMA (Listing) - Mobile Home Manufacturers Association

NFPA - National Fire Protection Association 11501.C (mobile home)(plumbing ipprovni)

South Florida Building Code






MODEL RESOLUTION... FIRE CHIEFS’ ASSOCIATION

WHEREAS ... expanding and developing communities in our States with

underdeveloped public services are particularly vulnerable to catastrophic tire losses
and

WHEREAS ... the maximum utilization of private fire protection systems minimizes
fire losses and minimizes coats of operating fire department and water utilities
and...

WHEREAS ... legislation creating incentives for the installation of private fire
protection systems will encourage an area wide shift towards maximum utilization of
more efficient, less costly fire fighting technology, thereby stabilizing the cost of
water utilities and fire departments; along with savings to life and property; the
conservation of water and reduced cost of local government services with the widespread
installation of private fire protection systems.

RESOLVED .. . that the Fire Chiefs" Association in conference in

on of 198  actively promote legislative incentives to move towards the
utilization of the best and most, economical fire safety technology private fire protection
by

Actively promoting legislation that will assure tax credits by exempting the
value of pnv.M* fir"”p.otection systems from the true cash value of a building
and

Eliminating water stand-by charges that a utility may charge for the connection
of a private fire protection system and

Providing low interest loans that will cause financing to be available so that
automatic fire sprinklers can be installed in both new and existing buildings.

RESOLVED ... On by the in conference at on
198

Signed



Original Sponsors: Malone and Duncan Offered: 5/9/80
IN THE HOUSE - BY THE RULES COMMITTEE

SENATE CS FOR CS FOR HOUSE BILL NO. 648
IN THE LEGISLATURE OF THE STATE OF ALASKA
ELEVENTH LEGISLATURE - SECOND SESSION

A BILL

For an Act entitled: “An Act relating to fire prevention. =
BE IT ENACTED BY THE LEGISLATURE OF THE STATE OF ALASKA:

¢SECTION 1. AS 18.70 Ik amended by adding a new section to read:

Sec. 18.70.081. APPROVAL OF FIREPROTECTION SYSTEMS.
Before October 30 of each year the Department of Public Safety shall prepare
and make available a list of approved fire protection systems to the Department
of Community and Regional Affairs, the Department of Commerce and Economic

Development, and the public.

¢SECTION 2. AS 29.53.020(a) isamended by adding a new paragraph to
read:

\D’ real property to the extent and subject to the
conditionsprovided in () of this section.

¢SECTION 3. AS 29.53.020 s amended by adding a new subsection to
read:

() Two percent of the assessed value of a structure is exempt

from taxation if the structure contains a fire protection system approved under

As 18.70.081, in operating condition, and incorporated as a fixture or part of

die structure. The exemption granted by this subsection islimited to

() an amount equal to two percent of the value of the
structure based on the assessment tor 1981, if the fire protection system s a

fixture of the structure on January 1, 1981; or



()] an amount equal to two percent of the value of -
structure based on the assessment as of January 1 of the year immediately
following the installation of the fire protection system if the fire protection
system becomes a fixture of the structure after January 1, 1981.

¢SECTION 4. AS 42.05.331 is amended by adding a new subsection to
read:

(d A utility shall provide for a reduced fee or surcharge for

standby water for fire protection systems approved under .AS 18.70.081 which

use hydraulic sprinklers.

eSECTION 5. AS 44.33.170 s amended by adding a new subsection to
read:

(b) Tourist attraction development matching money may also be

obtained for the purpose of purchasing and installing a fire protection system

approved under AS 18.70.081 for a building used or to be used for the purposes

described in (@) of this section.

eSECTION 6. AS 45.95.020(a) is amended to read:

(@ The commissioner guall, under regulations and policies adopttd
by him, make small business loans to acquire, finance or refinance or equip
businesses, including fanning equipment, fire protect a svstcms amroved under
AS 18.70.081, mining and fishing, not exceeding 3500,000. The ioans shall be
secured by acceptable collateral and may not exceed 75 percent of the appraised
value of the oollateral offered as security. The rate of interest may not exceed

nine and one-half percent a year on the unpaid balance.

eSECTION 7. AS 45.95.020 i amended by adding a new subsection to

read:
(@ The commissioner muv not disqualify an applicant for, or

prejudice an applicants priviledge to receive, a loan to purchase and install a fire
protection system solely because of a loan already made to the applicant under
this chapter.









Instgllation Requirements

No piping system will perform properly if it is not installed
correctly. Because the materials are different, there are significant
differences between the installation of metal pipe and that of DURAFLEX
polybutylene pipe. These differences do not result in costly designs or
complicated, expensive installations. Quite the contrary, they will
greatly simplify the design of the system and significantly reduce the
installed costs. Included in this section are information on making and
testing fusion joints, pipe function loss as a function of flow rates,
pipe support spacing, protection against external abrasion, allowances
for thermal expansion, need for boxing or other separation and protection
from ultraviolet exposure.

Shell has more detailed design information on these subjects
than is included here. This information can be made available as needed
for specific installations.

HX2347017



Heat Fusion Techniques

A.

Prepare Heating Tool

1. Bolt proper size socket heater faces onto heating tool.
2. Connect tool to 120v AC Dower source.

3. Allow heating tool to reach 500°=F min. - 525<F max.

a. IT the temperature is other than above adjust temperature
by inserting a screwdriver in the hole near the thermometer
and turn thermoswitch adjusting screw clockwise to lower
the temperature and counterclockwise to increase the
temperature.

Prepare Pipe End

1. Cut pipe end square with a tubing cutter.

2. Chamfer the outside corner of the pipe end for pipe 1-1/4" 1IPS
and larger with proper chamfering tool.

3. Clean pipe end. (Pipe must be free of dirt or grease.)

4. Place depth gauge on pipe end.

5. Clamp cold ring around pipe with one side contacting the depth
gauge. (Cold ring rounds the pipe end and limits the depth

that the heater face and socke : fitting slide over pipe end.)

6. With 1/2" and 3/4" pipe use insert stiffnor to insure pipe
roundness.

Prepare Fitting

1. Clean fitting. (Socket must be free of dirt or grease.)

Heat Pipe End and Fitting

1. Place pipe end and fitting adjacent to heater elements.

2. Push pipe end, heater and fitting together with an even pressure.
3. With heater in * ntact with the fitting and cold ring, begin

measuring the heating time. Optimum heating times are as
follows:

HX23470i 7



Pipe Size Heating Time Pipe Size Heating Time

1/2" 5-7 sec. 1-1/2" 12 - 15 sec.
3/7A" 5 - 7 sec. 2" 12 - 15 sec.
1" 10 - 12 tec. 3" 15 - 20 sec.
1-1/A" 12 - 15 sec. A" 15 - 20 sec.

Good joints will still be made when heating times vary from 75%
to 150% of these times.

A. When heating time is complete, remove fitting and pipe from
heater with a quick, snap action.

E. Join Pipe and Fitting

1 Quickly line up pipe with fitting. Push together until fitting
is against cold ring.

2. Hold joint together for cooling time as follows:

Pipe Size Cooling Time Pipe Size Cooling Time
172" 30 sec. 1-1/2" 90 sec.
3/7A" 30 sec. 2" 90 sec.

1" A5 sec. 3" 90 sec.
1-1/A" 60 sec. A" 90 sec.

3. When cooling time is complete remove cold ring.

A. Do not stress the fusicn joint until it is cool to the touch,
usually five minutes.

F. Inspect Joint
1 Make certain that joint 1is intact and formed properly.
G. Clean Heater Faces

1. Wipe off molten plastic from heater elements before another
fusion connection is mude.

HX23A7017



PIPE FLOW CAPACITY

Friction Loss Vs. Flow Rate
Polybutylene Piumbing Pipe Tubing"

UASED UN
IIA/JEN WILLIAMS FORMULA
PIFE ROUGHNESS FACTOR iC. OF ViO
ASTM STANDARD D 3309 « O 30*10
STANOARO DIMENSION RATIO OF 11

NOMINAL OIAMETERS SHOWN
TURING ASTM 0O 3309
PIPE ASTM D 3309

WATER PRESSURE RATING
100 PSI M 180 FSOR 11
200 PSI — 23FSOR 11

IZI C»

nr Al 10SS 1I'S 100 o ¥1¥1
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Support Spacing

The effects of gravity will cause all horizontal pipes to
deflect from a perfectly straight alignment. The amount of deflection
will depend upon the stiffness of the material and the pipe support
spacing. The following table gives the long term deflection that cnpres-
surized water-filled polybutylene "/ipes will experience. Due to Pcisson”s
effect, pressurization will reduce the amount of deflection. It should
be borne in mind that the listed deflections cause a negligible stress on
the pipe itself.

HORIZONTAL PIPE SUPPORT SPACING
NO AXTAL CONSTRAINT
CONTINUOUS BEAM DESIGN

NOMINAL PIPE SIZE LONG TERM ALLOWABLE DEFLECTION (IN.)
CTS 0.50 1.00 1.50
172 20 . 24 27
3/4 34 40 44

1 38 45 50
1-1/4 42 50 56
1-1/2 46 55 61

2 51 61 68

IPS
3/4 37 44 49

1 42 50 56
1-1/4 47 56 62
1-1/2 50 60 67

2 56 67 75
2-1/2 61 73 81

3 68 81 90

4 75 39 99

HX2347017



Abrasion Protection

To minimize external abrasion, NFPA approved hanger straps that
are smooth and free of sharp edges should be used. To guard against the
possibility of sharp edges or burrs, plastic sleeves are recommended for
the load bearing surfaces of the hangers. Wall penetrations should be
protected by plastic: sleeves. Where piping may run through a number of
structural members on a horizontal run, it should be sleeved at the
beginning and end of the run and at significant changes of direction.

Allowances for Thermal Expansion

Polybutylene pipes will expand 0.85 inches for every 100 feet
of run length for every 10°=F change in temperature. In residential
installations whert large temperature swings can occur, the flexibility
of polybutylene pipe and the frequent changes of direction, will absorb
the forces of thermal expansion through the flexing of the line. The
total force exerted on any fixed point will be small.

Light hazard occupancies have longer runs of larger pipe but
also have much smaller temperature changes. As a result, the forces will
be small and can also be dissipated by flexing of the line between
supports. For the rare case where they might be needed, design data is
available on the size of the forces and expansion loop design.

Boxing of the Pipe

In the bulk of the fire tests run to data with polybutylene
pipe, the pipe was separated from the fire by walltoard as thin as 1/8"
plywood. However, tests have also been run with exposed pipe and fast
response sprinkler heads. All of these tests were successful, extin—
guishing the fire with no damage to the pipe. However, until more
complete testing is done at Underwriters Laboratories, pipe should be
installed with some separation from the room.

Exposure to Sunlight
Nonblack polybutylene pipes have sufficient ultraviolet stability
for normal installation practices, i.e., up to three months, but should

be stored inside. Bluck polybutyiene pipes can be used in sunlight and
have over a decade of: such service 1in industrial applications.
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FIRE SPRINKLERS

Fire Sprinkler Installation

The detailed design of a fire sprinkler system is very similar
to a plumbing installation design. The water flow rates required to
satisfy a sprinkler system, particularly in a residential installation,
may be higher than for the building plumbing, but the methods of analysis
are substantially the same. The hydraulic design does require a layout
of the sprinklpr locations and details of the specific auxiliary fire
equipment to be installed. Sprinkler layout is dictated by equipment
manufacturers®™ recommendations and National Fire Protection Association
(NFPA) standards; NFPA 13-D for residential and NFPA 13 for industrial/
commercial applications.

System Selection

Sprinkler systems are installed "wet"™ or "dry". A wet systen
is jne v,th water in all lines up to the sp Tnkier head. This system is
noniall®," less complicated and less expensive "han a dry system. The dry
sys;-m ~requires an electrical connection from the sprinkler head to a
sola®.old valve. When the sprinkler opens, the current is applied to the
valve, opening it, and. allowing water to the sprinkler head. More
complex, thi3 system i3 normally used where danger of freezing exists.

MoBt systems are simple wet systems and experience little
change in temperature as the lines run in relatively constant temperature
areas. For this reason, expansion/contraction should not normally be a
problem, even though the coefficient of thermal expansion of polybutylene
is considerably larger than for metal piping. Where required, designs
for expansion/contraction can be provided by consulting Section II1-P.

The system designs get more complex and may require
consultation with manufacturers of equipment or fire safety design
engineers as the size of the system increases. Simpler systems, as used
in small commercial and residential Jobs, can be designed with knowledge
of a few basic principles. The following paragraphs outline the
procedure for residential design (NFPA 13-D) but the engineering
principles of design remain the same for many projects which would fall
under the jurisdiction of NFPA 13.

Hydraulic Design

First it is important to recognize the flow requirements of
residential fire sprinkler systems. The system must provide a discharge
of not less than 18 gpm to any single operating sprinkler, and 26 gpm if
two sprinklers are operating (13 gpm to each head). The code states the
number of design sprinklers in a wet residential system shall include all
the sprinklers in a room up to a maximum of two. In the case where two
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sprinkler heads are actuated in the same room, their spray patterns
reinforce each other making it possible to gut by with a lower flow from
eacf? individual sprinkler head. For a two family dwelling, the piping
entering the building must be sized to handle a 31 gpm flow. The
requirement for an extra 5 gpm is based on the assumption that the family
in the other half of the dwelling may be using some of their appliances,
e.g., dishwasher, shower, etc., when the fire sprinklers in the ocher
half of the dwelling are actuated.

NFPA standard 13-D has set forth the following requirements for
sprinkler head location. The section numbers shown below are directly
from the 13-D standard and are included fo:r cross-referencing purposes:

4-1.4 Sprinkler Coverage.

4-1.4.1 Residential sprinklers shall be spaced so that the maximum area
protected by a single sprinkler does not exceed 144sq ft (13.4 m ).

4-1.4.2 The maximum distance between sprinklers shall not exceed 12 ft
(3.7 m) on or between pipe lines and the maximum distance to a wall or
partition shall not exceed 6 ft (1.8 m). The minimum distance between
sprinklers within a compartment shall be 8 ft (2.4 m).

4-6 Location of Sprinklers. Sprinklers shall be installed in all
areas.

Exception No. 1* Sprinklers may be omitted from bathrooms not exceeding
55 sq ft (5.1 m ) with non-combustible plumbing fixtures.

Exception No. 2: Sprinklers may be omitted from small closets where the
least dimension”does nut exceed 3 ft (0.9 m) and the area does not exceed
24 sq ft (2.2 m ) and the walls and ceiling are surfaced with
non-combustible materials.

Exception No. 3: Sprinklers may be omittid from open attached porches.

Exception No. 4: Sprinklers may be omitted from carports, garages, and
similar structures.

Exception No. 5: Sprinklers may be omitted from attics which are not
used or intended for living purposes or storage.

Exception No. 6  Sprinklers may be omitted from entrance foyers which
are not the only means of egress.

To illustrate the various steps required to arrive at the
preferred design, the house represented in the drawing following will be
used as an example. The sprinkler heads have already been positioned in
accordance with NFPA 13-D and a proposed piping layout is 3hown.
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FIRE SPRINKLER DESIGN
SPRINKLER HEAD AND PIPING LAYOUT

TYPICAL SMALL RESIDENCE PRELIMINARY
Legend
Cl - closet with sheetrock walls
Ws - water supply

Hath - porcelain Tfixtures and ceramic tile wa s

The piping layout can generally be made in a number of ways,
and economics enters into the selection of the best design. All piping
layouts are compromises and in larger more complex designs, several
different layouts may need to be developed and evaluated to know which
one is most cost-effective. You shov.ld remember that costs are effected
by both line size and length. |If lunger lines are used, fewer are
required, but the loss of available head pressure in each line due to
friction will be greater. This may in turn require a larger size line to
accommodate the flow requirements thus illustrating the need to carefully
design the piping layout.

To determine the pressure requirement on any piping layout, the
following steps should be followed.

1. Calculate sprinkler pressure requirement.
A. Get the "K" factor for the sprinkler head to be used (this is

published by each manufacturer for each sprinkler head he
produces).
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B. Calculate the sprinkler pressure requirements (psi) from the
formula:
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REQUIRED LINE
FLOW (GPM)  LENGTH (FT)  1-1/2" T 1"
LINE A (30" long)
Sprinkler Head 18 19.3 19
Line Between last Two Heads 18 6 0.1 0.
Remainder of Horizontal Line 18 25 0.6 1
Line Floor to Ceiling 18 10 0.2 0.
Elevation Difference (10%) - - 4.3 4.
Equivalent Fitting Length 18 21 (equiv.) 0.5 1
Tees ()
Elbows (4)
Valves and Controls 18 4.0 4.
Total Bldg. Head Loss 29.0 32
LINE C (33" 1long)
Sprinkler Head 13 10.1 10.
Line Between Last Two Heads 13 8 0.1 0.
mainder of Horizontal Line 26 25 1.2 3.
he Floor to Ceiling 26 10 0.5 1
evation Difference (10%) 26 4.3 4.
((;Jivalent Fitting Length 26 18 (equiv.) 0.8 2.
ees (@
Elbows (4)
Valves and Controls 26 8.0 8.
Total Bldg. Head Loss 25.0 30.
LINE B (30" 1long)
Analysis not required - slightly shorter than Line C, therefore, total

CALCULATION OF PIPE HEAD LOSS
FIRE SPRINKLER LINE

less and sizing would be the same as determined for Line C.

Similarly, the service line head

CALCULATION OF PIPE HEAD LOSS

WATER 1S58 VTCK LINE
psi/
REQUIRED ine
FLOW (GPM) LENGTH "FT)
Mater 26
Line - Main to Meter 26 20
Line - Meter to House 26 60

Elevation Difference (6%)
Total Service Head Loss

HX2144006
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loss can also be calculated for
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1" T 3/4"
19.3 19.
0.8 3.
3.5 12.
1.4 4.
4.3 4.
2.9 10.
4.0 4.
36.2 58.
10.1 10
0.6 2
7.0 24
2.8 9
4.3 4
5.0 17
8.0 8
37.8 76.
loss would
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PRELIMINARY

where P is the required pressure (psi) and Q is the required
JT flow (gpm).

As in example., a slinkier head with a K factor of 4.1 would
require the following pressure at the actual head for:

2
One head operating P - - 19.3 psi

Two heads operating p m m 10.1 psi

2. Obtain manufacturer®s data on head loss through valves,meters, and
controls at various flow rates.

3. Obtain the equivalent length of pipe data for fittings tobe used
and estimate the numbers of each fitting in each line.

4. Calculate the water flow head loss (psi) for each line incne piping
layout.

5. Repeat the same procedure f>. the building service lines including
all of the meters, valves, fittings, etc., and add this to the
building head loss to obtin the total head loss.

The table below sho”s the head loss for each individual

building line assuming they are made from 1-1/2" tubing, 1-1/4" pipe,
1" pipe and 1" tubing.
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To arrive ac the most economical design, the minimum main
pressure must be obtained from the water department. Since it is
essential that the fire sprinkler system operate properly, this minimum
pressure must be used.

For the purposes of this example, let us assume that the
municipality has a minimum pressure of 50 psi available. The sum of the
building and service line head losses must then total less than the
5f psi. The most economical design would then involve a 1-1/2" cubing
service line and one inch tubing distribution lines inside the building.
If, however, only 40 psi were available, the most economical design would
use a 1-1/2" tubing service line and 1" pipe distribution lines. If only
35 psi were available, a 2" tubing service line would be required along
with 1-1/2" tubing for line A and 1" piping for lines B & c. It is
questionable whether using two different line sizes is practical in this
design, however, and the savings would probably not offset the added
costs of material supply and handling. On larger sized jobs this would
be done. As you can see, the overall economics will be heavily dependent
on the minimum pressure available at the main and optimum economics will
be obtained by using large sizes for the lower coat service lines.

It can be seen from the calculations for a 3/4" tubing line
that the head losses are relatively large. This size tubing will only
work for short lines or as a reduced sized section of a longer line. Its
relative economics should be considered, however, when designing a system
as it can be used with metal insert fittings which are a fast economical
Joining system for 3/4" tubing lines. Currently lines sized 1" and above
must use fused joints.

It should also be pointed out that the design method outlined
produced the minimum acceptable pipe sizing for proper functioning of the
sprinkler heads. Larger 3ize lines with correspondingly lower pressure
drop would provide additional sprinkler water volumes and so would
provide a greater safety factor.

Thermal Expanaion/Contraction

As shown in Section 11-P, the flexibility of DURAFLEX polybu—
tylene prevents it from generating much force, even when it ic
continuously restrained. Because it requires even less force to bend the
pipe, 1its response to Increases in temperature will be to bend, farming
its own expansion loop. In residential fire sprinklers where pipe
diameters of 1 to 1-1/2 inches are typically used, the force generated
will be less than 20 pounds. Even la light hazard (hospitals, motels,
hotels, eccC.')] situations where pipe diameters up to 2 inches can be used,
the forces are still less than 200 pounds. These can be easily handled
by normal pipe clamps.

The moat important consideration in design .ng for expansion/

contraction in fire sprinkler systems is to prevent the sprinkler head
from canting (moving off vertical or horizontal wall mount head) as this
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will change its flow pattern. A certain amount of lateral movement is
normal and is typically allowed for by drilling the hole for the
sprinkler oversize by upwards to 1/4 inches (the escutheon plate will
conceal this). If large temperature changes are anticipated, i.e., pipe
installed on top of insulation in an attic, the polybutylene pipes should
be anchored as close to a fitting as possible. A guide should then be
installed within two feet of the other side of the fitting.

Equipment Selection

When the sprinkler system is connected to the potable water
supply, a back flow preventor is normally used to prevent contamination
of the drinking water. A further safety factor is that polybutylene pipe
has been certified by the National Safety Foundation (NSF) as being safe
for potable water and is approved for plumbing hot/cold water
distribution systems by all major codes.

The equipment necessary for a complete sprinkler installation
will be determined by the design requirements of the system. Components
are available from a number of ma. facturers who can assist in an
economical, satisfactory performance. For a typical residential
installation the following equipment could be used:

Residential Sprinkler Heads (Fast Response)

Check Valve (1" Rubber Faced)

Drain Valve (1/2" Ball)

Test Valve (1/2" Ball)

Main Control Valve (1" Ball)

Flow Alarm Switch (1" Flow Sensing Switch with Time Delay)
Alarm Bell (6" Diameter)

Anti-Water Hammer Device (Not Required With Polybutylene)

HX2144006
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50" Max. from back of parking to front of bldg. Fire Hydrant
NON SPRINKLED Spacing at 300

125" from back of parking co front of bldg. - Fire Hydrant
Spacing at 300"

SPRINKLED
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Sprinklers can be installed in existing homes
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Prelim inary D ata
Rural/Metro Fire

Sprinkler Tests

Scottsdale, Az. April 19-21,19182

Ron Butler (Right) and Lou Witzeman await sprinkler action, sitting on sofas

Tests D em onstrate Fiire S prinklers

In New $70,000 Subdivisio' M f,m 8 s

The Rural/Metro lire spnnkler tests were held inScottsdale. Arizona lacommunity orovided with fire orotection by Rural/Metro Cory. April 19
through 21. 1902. A total of nine tests were conducted inthe living rooms, kitchens and bedrooms of two S70.000 subdivision homes « onnkler
systems had been retrofitted. A planned 10th test was aborted.

The tests were largely funded by the Federal Emergency Management Agency. Other co-soonsors included the Phoenix Fire Department and Arizona State
Department of Emergency Services. Womack-Mastercraft, Inc.. provided tho two homes, which were repaired after the tests and are being put on the market
with spnnkler systems installed. More than 250 person representing much of the country and many inte; ested organizations attended the tests, witnessing
the actual burning periods on closed circuit television sets installed ina tent across the street and viewing the burn rooms before and alter each test.

[Chjactives

Obiective 1: To combine the results of many years of study and experimentation intoone summary, concli siv? :estof the residential sprinkler concept in the
ultimate real environment of subdivision homes built for resale.

Obiects of the test senes included:

Dbiective 2: To test state-of-the-art sprinkler technology as currently approved. To thisend one horn.tgenerally designatedas the "WestHouse "or Home A™
m data on these tests was equipped with approved Gnnnell heads on an iron pipe system to specifications o! N FPA, Standard 130.

Obioctive 3: To study installed costs and test inactual use a proposed polybutylene piping system, ut Shell 01" impany on a fast-acting head manufactured by
Central Sprinkler Company but noc yet approved. The new head and polybutylene pipe in effect provide test of advancing technology This system was
installed in the "East House" or "Home B" Since itdid not represent an at-t"iac-tim« approved system, a duplicate iron pipe systemwas also installed m
the attic of this heme so itcould be fitted with approved neids after the te itand :urned back to the builder for sale as a fully approved system.

Obiective A- To affirm faith and provide a conclusive test by placi "g two persons inthe n  "".ghomes. To this and Ron Butler, president, and Lou Witzeman.
board chairman of Rural/Metro Corp.. were seated on sofas ignited for the first .ests. Both Butler and Witzeman have been active stuoents of the
residential sprinkler concept for many years and the City of Scottsdale, at < -gmg of Rural/Metro, passed one of the nation"s lanomark eariy
commercial sprinkler ordinances approximately seven years ago.

See Tests, Page 2
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Sprinklers Save
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Shaw Summarizes

Sprinkler Progress,

Praises R/M Tests

Mr, Lou Witzeman

Chairman of the Board
Rural/Metro Fire Department
2857 North Miller Road
Scottsdale, Arizona 85257

Dear Lou:

The "Scottsdale-Phoen;.x" quick reaction residential sprinkler
fire ti’st program conducted by Chief Bob Edwards during the
week of April 19, 1982, was the climax of a five year research
and development program to provide a low cost, life safety,
residential fire protection system. The history of the research
and development program included the evaluation testing by
Factory Mutual Research Corporation, under the direction of
Dr. Kung, where a requirement fora quick reaction spnnkler
with a special distribution pattern was established.

The requirements were satisfied by the Grinnell Fire Protection
Company with the development of a quick reaction sprinkler
with a sensor five to fifteen times faster than the current
commercial and industrial spnoklers. Earl Page, President of
Grinnell, 'sc.umitktd the necessary resources to help solve the
residential fire prt blem,

The developmert of the quick reaction sprinkler was followed
by an extensive test program which was supported by Robert
Grant, President of the National Fire Protection Association
(NFPA). Technical support was provided by Factory Mutual. The
tests were conducted by the Los Angeles Fire Department under
Chief John Gerard with Don Manning as site manager, and the
Charlotte Fire Department under Chief Jack Lze. Art Cote of
NFPA was the program manager.

The test program was followed by the development of a product
cceptance standard by Underwriters Lnbocj'ories, and tne
adoption of a new 1980 NFPA 13D, one- and t.«o-family and
mobile home spnnkler standard.

In May 1981 the Grinnell model m.; became the first sprinkler
listed under the new standaid.

The "Scottsdale-Phoeniii" sprinkler test program using Central
and Grinnell sprinklers under .he sponsorship of Rural/Metro
Fire Department, Inc., the Arizona Department of Emergency
Services and the Phoenix Fire Department, demonstrated the
life safety characteristics of the quick reaction spnnkler system
the only way it should b*demonstrated — with people in the
room of fire origin throughout the entire fire test — from
ignition to extinguishment.

Lou, your participation as the first occupant of a room of fire
origin during a test of the NFPA 13D system is not only a major
contribution to the promotion of the residential spnnkler
program but also an expression of confidence to all who have
participated in the development of the system.

| believe as you do that the answer to reducing this number of
lives lost in residential fires isin-place protection with automatic
suppression systems and smoke detectors. 1am confident that
with leaders in fire protection such as you, that the quick
reaction sprinkler will scion be used in residences, hospitals,
nursing homes, hot'jls and motels, and boarding hames, with
the result that fi/e deaths will be reduced significantly.

In closing | want to commend Chief Bob Edwards for a well-
managed and very informative demonstration. It was a pleasure
to participate.

Sincerely,

/M

Harry Sfww

Assistant Administrator

Otfice of Fire Protection
Engineering and Technology

U.S. Fire Administration

Bob Edwards Ron Butler

Butler, Edw ards
Planned Testing

More than 10 months of planning and detailed implementation were
required for the Rural/Metro hre spnnkler tests. The tests were
earned out under the direct supervision of Bob Edwards. R/M
Scottsdale Administrative Chief, in consultation with Ron Butler,
President of the firm.

Maior tasks of the protect were twofold: to coordinate the vast
nurnber of individuals and agencies involved and to plan the detailed
logistical support involved in finally staging the tests over a three-day
penad without delavina any aspect of the tight schedule for chose
days.

Both Edwards and Butler were assisted by a largi.numoer of R/ M
staffers towhom individual aspocts of the casting- crowd manage —
ment, in.place fire fightingbackup, furniture placement, documentary
photography, backup ¢ “Factory Mutualr. staffers dother functions
— were assigned. Butlerand Edwards praised this ~.roup of individuals
highly for the smooth and coordinated test operation.

Itdidn™t look ss smooth during all of the two weeks prior to the actual
test dote. As is inevitable in such massive planning, blips occurred:
the computer shipped infordocumentation refused todo its thing for
almost five days: ihe mgiit before the test a large tent under which
spectators were to watrh the interiorviews over three CATV secs
(and very necessary in Arizona®s heBt) failed to turn up and a
replacement was hastily recruited from the Arizona National Guard:
placement o* three water meters of three different sizes for the
tests was held uo urc,i the last minute because no one at the water
company could understand what kind of an iaiotwanted three meters
on his house; a pipe fitter's strike interrupted installation of the
spnnkler system inone house, and plastic pipe fittings shipped by air
freight to meet a cruncmng deadline took three days to arnve (they
evidently went where too airlines send the suitcases). Oriier than
these and a number of other little problems, however, itallwant very
smoothly.

After a hectic last weekend of preparation dunng which all hands
turned out for a stitch-it-all-together session, all was m place and
ready to go by the timu the tests started at 10 a.m. Monday.

M any Agemcies
Helped W ith T ests

Planning and implementation of the Rural/Metro fire spnnkler tests
was a massive pb. Among those particularly deserving of thanks lor
their participation in planning and testing itselfwere:

National Fire Protection Association: The City of Scottsdale: Phoenix
Fire Department; United States Fire Acmmistratian: Division of
Emergency Services. State Fire Marshal s Office: Womack-Master-
craft Homes. Division or Lennar Caro. Grantham Fire Protection
Company. Grinnell Fire Protection Company, Central Spnnkler of
Pennsylvania. Factory Mutual Testing Laboratory, Shell Oil Company.
Vanguard Plastics, 0de ElectricCompany. The City of Phoenix. Digital
Corporation. Marriott Corporation.
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Vanguard Polybutylene

made of sturdy, durable

and flexible polybutylene thermoplastic and is the premium
quality pipe for geothermal heat pumps.

CHARACTERISTICS

- High Heat Transfer

Geo-Pipe has low wall thickness
for maximum heat transfer so
important to efficient geothermal
heat pump operation

-Strength

The high design stress of
polybutylene allows Geo-Pipe t0
operate continuously at 125 psi
pressures, and withstand surges
mote than twice as great.

- Wide Temperature Range

Geo-Pipe Will operate
continuously at M0° I , and take
temperature surges as high as
200" | Yot, ceo-Pipe will
withstand below (rowing
tumpeiatures without effect

Corrosion and Chemical Resistance

Geo-Pipe's COrrosion insistence
will withstand the most conosive
soils. Stress crack resistance is
the highest of all polyolofins
Anti fiee/e solutions such as
ethylene glycol and

propylene glycol have no elfoct
0N Geo-Pipe.

['loclrolysis cannot occur

Flexibility

Geo-Pipe has three times the
flexibility of polyolefms with the
same pressure rating. This means
fast and easy installation.

- Long Term Integrity

Test and actual performance in
similar application show that
Geo-Pipe Will retain all the above
minimum properties beyond Il 4
years Theoretical useful lifetime
should run beyond 55 years

-Long Coil Length

Geo-Pipe comes in coil length ol
300" for 2" pipe, and 500" for

I vi pipe. Therefore, fewer
connections are necessaiy.

-Straight Lengths

For in house connection, 20'
straight lengths are available lot
easy handling and neat
appearance

-Connections

Only nylon, 300 series stainless
steel, or brass IPS insert fittings
are to be used with Geo-Pipe.
Only all 300 series stainless steel
clamps are to be used to connect
fitlinos.
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GENERAL
SPECIF1ICA T/ONS:

All polybutylene pipe described in
this bulletin shall conform to all
applicable requirements in the latest
revision of ASTM D-2662
specifications for polybutylene IPB)
plastic pipe that is inside
diameter-controlled, unless
otherwise specified.

MATERIAL:

Polybutylene extrusion compound
from which the herein described
pipe isextruded shall conform to all
applicable requirements in the latest
revision of ASTM D 2581 standard
for polybutylene FB 2110 Type Il

€ R

CLASSIFICATION
AND DIMENSIONS:

1. Rating--The PB pipe shall be
rated for use with water at
73.4° Fat a hydrostatic design
stress of 1000 psi and a maxi-
mum working pressure as
listed in table below

2. Dimension--The Standard
Dimension Ratio (SDR) for all
PB pipe described herein shall
be 11.5 foriron pipe size (IPS-ID)
for in-house use, and 15
for earth couple pipe.

o NE-T

. . ANY Y mviva
Grade | plastic material.
EARTH COUPLED PIPE
IPS-1ID, ASTM D-2662
_ . - . R Woikinij
Num. Pipu A vii. Min. Approx. WI. Sill. Coil P Bond
Site Hn.l 1D Wall per 100 It Length* rossuro Radius
073.4"F.
1.049 0.091
1 1010 i 020 13.9 100~ 1CO psi 12.5'
.020
1.610
1.015 0.140
tW . s - . .
> 020 1.020 33.5 200 160 psi 10
1.610 0.107
114* - 015 .20 24 200" "500" 125 psi ™ 19"
.020
2.067 0.130
2" 1.015 i 40 300" 125 psi ~ 24"
.020

*SRD 15 for us;?with oiiftli couplings only

"Also, ovimloblo in\VO" M. length

TESTSPECIF/CA T/ONS:

MINIMUM BURST PRESSURE
Inaccordance willi ASTM D 1599,
the minimum burst pressuie shall lie
350 psiat 73.4° F.

SUSTAINED PRESSURE

ASTM D-2662 Standard
Specification requires that PB pipe
satisfy minimum 1000 hour
sustained pressures of 300 psi at

73 4° Fand 290 psi at 100° |
without failing, bursting or weeping,
as defined in method D 1598
ENVIRONMENTAL STRESS
CRACKING RESISTANCE

PB Pipe shall not be susceptible to
environmental stress cracking, per
ASTM specification D-1693.

WORKMANSHIP

PB Pipe shall be homogeneous and
lack visible defects such as cracks,
holes or foreign inclusions which
would affect its service use. It shall
be unilorm in color, opacity, density
and other physical properties.

MARKING: The PB pipe described
herein shall be PFRMANEN'I1. V
INDENT MARKED to indicate the
manufacturer, the nominal size,
SDR, PB 2110, date, code, ASTI/I
D 2662, rating psi © 73.4° F, and
the NSF-pw seal indicating potable
water approval.



Vanguard polybutylene tubing forms the basis for a
practical, economical and versatile plumbing system
that makes it possible to reduce plumbing installation
time by as much as 50% without an increase in material
costs. Flexible polybutylene tubing is approved for hot
water plumbing service, yet costs on'/ about half as
much as copper. Compared to rigid rvP C. the material
cost isabout the same, but you save on installation time
and fittings.

Goes Almost Anywhere

Vanguard polybutylene tubing is lightweight and easily
flexed around corners and over obstructions so itcan be
installed almost anywhere.

Reliable Performance

Vanguard polybutylene tubing isunaffected by tempera-
ture extremes. Freeze it. Thaw it. It won't split or crack.
Vanguard polybutylene tubing will also withstand water
pressures well inexcess of 100 psi, and dampens water
hammer rather than propagating it

Quiet and Easy to Live With

With Vanguard polybutylene tubing there is almost no
sound of rushing water. Folybutylene will not scale or
corrode, and it also acts as an insulator

Turn a tough, tight-quarlers job into a simple, no-sttain
connection with Vanguard polybutylene risers. Several
riser styles available in any length. Plastic handtight
center set nut, or plastic hex ball-cock nut are available
with riser for fixture connection. Riser may be con-
nected at stub-out or stop valve by several means:
compression, flare, insert, or half inch male thread.

Approved

Vanguard polybutylene tubing and manufacturer's rec-
ommended fittings have been tested and accredited for
use in the distribution of potable water. Risers have
been approved by IAPMO.

General

Specifications

All polybutylene tubing described in this bulletin shall
conform to all applicable requirements inthe latest revi-
sion of the ASTM D-3309 specification for polybutylene
(PB) plastic tubing, unless otherwise specified.

Material

Polybutylene extrusion compound from which the
herein described tubing is extruded shall conform to all
applicable requirements in the latest revision of ASTM
D-2581 standard for polybutylene, PB 2110 Type II,
Grade 1 plastic material.

Classification
and Dimensions

1. Rating—The PB tubing shall be rated for use with
potable water at 180C at a hydrostatic design stress
of 500 psi and a maximum working pressure of 100
psi (160 psi at 73.4'F).

2. Dimension—The Standard Dimension Ratio (SDR)
for all PB tubing described herein shall be 11 for
copper tube size (CTS-OD) only.

Hot and Cold Water Tubin
CTS-0D, SDR-11, ASTM D-3309

Norn. Tubing Ave. Ave. Min.

Size (in.)  O.D. I.D. Wall
\a 375 250 062
+.003 t.010

% 500  .375 062
+.003 +.010

V2 625 500 .062
+.004 +.010

% 875 715 .080
+.004 +.010

1" 1.125 921 102
+.005 [.010

Working Pressure @ Design Stress @
713.4°F 180°F 73.4°F  180°F
160 psi 100 psi 1000 psi 500 psi
160 psi 100 psi 1000 psi 500 psi
160 psi 100 psi 1000 psi 500 psi
160 psi 100 psi 1000 psi 500 psi

160 psi 100 psi 1000 psi 500 psi

Test Specifications

Minimum Burst Pressure

Inaccordance with ASTM-1599, (he minimum burst pressure
shall be 440 psi at 73.4"F and 320 psi at 180 F.

Sustained Pressure

Polybutylene tubing properly assembled with manufacturers
recommeriued fittings, will maintain sustained pressures nf
220 psi (ora minimum o( 1000 hours at a temperature oil 20 F
when tested in accordance with ASTM method D-1598.

Thermocycling

Polybutylene tubing properly assembled with manufacturer's
recommended fittings, will not separate or leak when ther-
mocycled 1000 times between the temperatures of 60 F and
180 F when tested in accordance with procedure outlined in
ASTM Standard D-3309.

Workmanship

Polybutylene tubing shall be homogeneous and lack visible
defArc'- such as cracks, holes or foreign inclusions which
woi Jaflecl itsservice use Itshall be uniform incolor, opacity,
density and other physical properties.

Marking

The polybutylene tubing described herein shall he PERMA-
NENTLY INDENT MARKED to indicate the manufacturer, the
nominal size, SDR-11, PB 2110, date, code. ASTM D-3309,
100 psi @ 180 F, and the NSF-pwseal indicating potable
water approval.



General

Vanguard polybutylene is a high cjality, economical
thermoplastic piping material approved for potable hot
and cold water distribution. It cornea ir. “0ils or straight
lengths, stores easily inside or out, is lightweight, rug-
ged and durable for safe handling, and, hecause of its
flexibility, is easy to install.

Storage and Handling

Vanguard polybutylene tubing is furnished in coils of
100 to 1000 feet, and 20 foot straight lengths in bundles
containing 500 to 1000 feet. Tubing colored black can
be stored outside withoutdamage from weather. Colors
other than black should be protected from sunlight if
stored more than 6 weeks outside. Avoid dragging tub-
ing over rough terrain or contact with sharp objects that
may cut or puncture the tubing.

Installation

Vanguard polybutylene tubing is fast and easy to install
when used with recommended fittings.

Before installation, tubing should be inspected for cuts,
puncturesorexcessive abrasion that may have resulted
from shipping or handling damage. Damaged spots may
be cut out and recoupled to form continuous lengths.

Tubing should be blown out before final connections are
made to eliminate any dirt, sand or sawdust that may
have entered the tubing during installation.

Plastic expands and contracts more than metal when
subjected to temperature changes. Therefore, allow-
ances must be made when installing polybutylene tub-
ing. An extra 4 inches per 100 feet of tubing per 45IF

Vanguard

Plastics Inc.
831 North Vanguard Street
McPherson. Kansas 67460
316 241 636V

THE POLYBUTYLENE

expected temperature change will compensate for
thermal contractions (.085 inches per 10°F per 100
feet). Hangers used for support of tubing should be
snug, but not so rigidly anchored as to prevent expan-
sion and contraction.

Since polybutylene is flexible it is recommended that
smooth metal or plastic hanger straps be used for sup-
portevery 3 feet. Hanger straps should be free of sharp
edges. Staples are not to be used.

Water service entering the system should not have
pressures exceeding 100 psi. Although polybutylene
will withstand pressure surges well inexcess of its rated
capacity, water hammer arrestors should be used in
conformance with local codes.

Polybutylene tubing should not be curved with a radius
of less than ten times the 0.D. (eg., 1z"OD tubing should
not be curved with a radius of less than 5").

Pressure testing should be conducted before enclosing
the wall. A test pressure of 150% of the system design
pressure is normally used. Check all connections. Test-
ing may be done immediately upon completion of the
final connection,

Cutting

Tubing cutters especially designed for cutting Vanguard
polybutylene to length are recommended. They are in-
expensive and will produce a square, clean cut.

Fittings

Vanguard polybutylene tubing can be joined by recom-
mended crimp ring, flare, compression and heat fusion
fittings systems. The systems may require the use of
special hand tools readily available.

PEOPLE






The Toughest Pipe at the Lowest Cost.

Pipe made with Duraflex golybutylene
resin from Shell Chemical Company is
the toughest and the most economical
plumbing you can buy.

‘When you match Duraflex pipe
against copper, galvanized, CPVC or
any other Flumblng material used for
hot and cold water service you’ll see
there’s no comparison. You won’t find a
better pipe for homes, townhouses and
apartment buildings at any price.

Duraflex pipe is tough — tougher
than any other plumbing pipe. It resists
corrosion, rust, scale and freezing. It
can be used for water systems with

pressures up to 200
psi at 73°F (cold
water pipe) anti up
to 100 psi at 180'F
(hot water pipe).
~ And Duraflex
pipe is less expen-
sive than other types
_ ~of plumbing pipe
Material costs will be less than half as
much as the cost of copper. In addition,
its price is more stable than the cost of

copper, allowing contractors to bid jobs
more accurately. Duraflex pipe is less
expensive than CPVC and also saves on
installation time.

Flexibility Simplifies Installation.

Duraflex pipe is lightweight and flexi-

ble, which means it’s easy to install.
Because it weighs about one-ninth

as much as copper, Duraflex pipe can be

handled by one per-

son. It bends easily,

so elbows aren’t

needed every time

ou turn a corner.
ou can pull it

through wall studs

in tight spaces, sim-

plifying retrofit jobs.

You also can curve it to meet fixtures,

reducing the number of costly and

time consuming fittings required.
Duraflex pipe offers other savings.

You have less waste with Duraflex pipe

compared to other plumbing because it

comes in coils up to 1,000 feet in Iength.

You can cut the amount you need an

save the rest. It also is available in



straight lengths for areas where plumb-
ing will be exposed after construction is
completed.

A Choice of Fitting Methods.

Duraflex pipe can be joined usin0 one
of four common methods. (Shell does
not endorse or recommend any joining
method. They are listed merely for
completeness of information.)
Atubing cutter and a wrench are

reqU|red |f yOU USG compressionfit-
tings. A flaring tool is needed for cora
narerittings. LOW-COSt tools are readily
avallable fOI’ crimp-type fittings. And
heat fusion that uses Duraflex pipe anda
ftmilngs requires a specially designed
ool.

Because you eliminate sweat joints,
open flames and slow curing solvent

cement, you improve the safety of your
operation. You dont h*ve to wait for
joints to cure before making pressure

1 I F* chects*water can

y 18 last pipe connection is

raaHR*'11J avata”e r°r connect-
Duraflex pipe to

HndM &I W A existin8 copper, CPVC

_ _ terns, making it the
logical choice for remodeling work.



Freeze Resistance
Protects Homes.

Homes, townhouses
and apartments with
Duraflex plumbing
pipe have m extra
degree of protection
against damage that
_ ~ might occur when
pipes burst during freezing weather.
When water freezes, it expands,
causing ordinary copper plumbing to
crack and eventually burst. But
Duraflex pipe expands to accommodate
frozen water and then regains its orig-
inal shape after the water thaws v/ith
no loss of strength. Duraflex pipe won't
split or crack under subfreezing condi-
tions. However, when short lengths of

polybutylene pipe are connected to
rigid fittings or pipe, the pipe may not
be able to expand sufficiently to protect
the whole system. In such cases, pro-
tect against freezing.

Corrosion, Rust and Scale Resistant.

Pipe made with Duraflex polybutylene
resin offers added protection because it
won't corrode, rust or rot. Duraflex
resin is inert, so it resists the corrosive
elements in water that can eventually
eat holes in metallic pipe.

Duraflex pipe also is totally unaf-
fected by soil conditions or electrolysis.
And it resists scale buildup from hard
water that can block other plumbing
systems.



The Seal of Approval.

Plumbing pipe for hot water service
made with Duraflex polybutylene resin
meets the following codes, standards
and regulations: _
National Sanitation Foundation
(NSF)
Plastics Pipe Institute (PPI)
National Standard Plumbing Code
(NSPC)
Southern Building Code Congress
(SBCC)

Building Officials Code
Administration (BOCA)

International Congress of Building
Officials (ICBO)

Federal Housing Administration
(FFA) UM-68

HUD Mobile Home Construction
and Safety Standard

Canadian Standards Association
(CSA) N

M?I\r}lul_li?)ctured Housing Institute

American Society of Testing and
Materials (ASTM)

American National Standards
Institute (ANSI) A119.2/NFPA
501.C

International Association of
Plumbing and Mechanical
Officials

Numerous State and Local Codes

Duraflex pipe for both hot and cold

water service is available from manu-
facturers in sizes ranging from V*inch
to 3 inches in diameter.



TECHNICAL DATA

Applications

Since it was first commercially pro-
duced in 1967, Duraflex pipe has been
used for a large variety of hot and cold
water applications, including:

Plumbing and Heating
Domestic Hot Water Supply
Hydronic Heating_
Slab Radiant Heating
Solar Heating and Cooling
Commercial Hot Water
Fire Sprinkler Piping

Water Supply _
Municipal Water Service Systems
Yard Pi mg _
Deep Well Submersible Pumps
Drip Irrigation
Ditch Irrigation
Rural Water Supply
Ground Water Heat Pumps

Pipe Identification

The following identifications are usu-
ally found at 3-ft intervals on every
piece of Duraflex tubing:

1 Pipe size

2. Material designation

3. Manufacturer’s name

4. Dimensional data

5 Pressure ratmg

6. Manufactured code

7. Code recognition _

8. Appropriate standard to which

pipe has been manufactured.

Diameter
Copper Tithe Sire (CI'S)
or Iron 1'i[)c Him tIPS)

SDK  Standard
Dimension Ratio

ASTM Material
Cliissijieaiion

Manufaduier's

Brand Name






Pipe Storage

Thermoplastic materials such as
Duraflex polybutylene resin are sus-
ceptible to ultraviolet attack as a result
of continued outdoor exposure. The
amount of ultraviolet damage will
depend on the material, formulation,
exposure time, geographic latitude,
climate conditions, etc. Black grades of
Duraflex polybutylene resin (4101 and
4121) are tormulated for continuous
exposure and can be stored outside.
The other grades (4103, blue; 4127, gray;
4128, beige; and 4129, brown) are not
formulated for continuous outdoor
exposure and should be stored under
cover. Outdoor exposure of these grades
should be limited to reasonable con-
struction and installation periods.

Buried Pipe

Running Duraflex pipe undera

slab does not significantly affect its
properties. _

~Duraflex pipe buried under a slab
is compressed by earth and slab lead-
ings. The amount of compression
depends on the temperature of the
water in the pipe, the compaction of soil
around the pipe, and the weight of both
soil and slab bearing down on the pipe.

‘Under typical conditions (pipe
buried 3 feet under a 4-in.-thick slab
with 90-percent soil compaction around
the pipe), the pipe is compressed by 1
percent at room temperature and 2 per-
cent at 180°E Both of these values are
well within the design limit of S-percent
deflection. Because of its chemical
resistance, Duraflex is totally inert to
any chemical interaction with concrete
and thus can be used safely within arid
through a slab. In addition, because it is
immune to electrolysis it also can be
placed in contact with supp_ortlnP steel
mesh. As a matter of giood installation
practice, flttlnﬁs should never be used
Inor under a slab.
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Freeze-Thaw Resistance frozen overnight and thawed daily for a

Properly extruded Duraflex pipe has six-day period. After six days, all of the
ufficient elasticity and ductility to samples were still intact and quick-
withstand the expansion of frozen burst tests showed no apparent loss of
water. To demonstrate this, three sam- strength.

ples of 14-in. CTS Duraflex pipe were

Control Not Subject to Frozen Under 50 PSI Frozen Under 100 PSI
Freeze-Thaw Cycle Internal Pressure Internal Pressure
Burst Pressure Burst Pressure Burst Pressure
(psi) (psi) (psi)

490 485 490
495 480 485
505 490 495
497 Average 485 [lwragi! 490 Average

si— Bk
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Water Hammer

Because Duraflex pipe is more flexible
than either CPVC or copper, it is less
affected by water hammer caused by
rapid shut off. Water hammer arrestors
are unnecessary with Duraflex pipe,

Pit
Velocity (fps)
Duraflex pipe
CPVC
Copper
Galvanized Iron

although some local code authorities
may still require their installation. The
chart below shows the calculated pres-
sure surge (psi) for Duraflex, CPVC,
copper and galvanized pipe in a rapid
shut off,



Pipe Support

Being flexible, Duraflex pipe must he
supported. For Vzand 44 inch plumb ing
Blpe, supEort intervals of 32 inches can
e used. _ongier support intervals can
be used with larger pipe. If the pipe is
Bassmg through studs, the pipe should

e sleeved (plastic sleeves are available
for this purpose).

Bending Radius

A minimum bending radius (ratio of the
bend radius to the diameter of the pipe)
of 10 is recommended.

Hot Water Heater Considerations

Duraflex tubing is easily capable of
withstanding the malfunction of a water
heater. It is made in accordance with
ASTM D3309 and is deS|8ne_d to operate
continuously at 180'F, 100 psi. This is
within the expectations of any normal
household plumbing system.

In the event of a hot water heater
malfunction, Duraflex pipe may be
exposed to a hlqhher temperature and
pressure fora short period. (TemFera-
ture/pressure relief valves normall
are designed to release at 210°Fand 150
pm.?}Tests_conducted under the auspices
of the National Sanitation Foundation
have shown that at 210"F Duraflex
plumbing tubing lias average burst val-
ues of over 275 psi and can sustain a
pressure of 150 psi continuously for
over 20 months without failure.

As a general precaution Duraflex

pipe should not be installed within 18
;]nches of a burner or direct source of
eat.

Fire Potential

The smoke hazard from Duraflex
plumbing is minimal, and the incremen-
tal contribution to a residential fire
from Duraflex plumbing is infinitesimal.

The average three-bedroom house
would require an estimated 15 pounds
of Duraflex pipe for its total plumbing
service. This same house would also
contain several thousand pounds of
other combustible products such as
rugs, furniture, bedding, draperies, etc.
In addition, the same house would con-
tain tens of thousands of pounds of
combustible construction materials
such as wooden heams and flooring,
shingles, weather stripping, etc.

Duraflex resin is a saturated
organic polymer composed of carbon
and hydrogen; therefore, it burns slowly
and cleanly ina manner similar wa
candle. Its combustion products are
similar to those derived from burning
other organic materials such as paper,
cotton and wood and less onerous than
those obtained from burning wool,
leather, or other complex materials.

Furthermore, Duraflex resin will
not produce an acrid, toxic smoke.
Comparative bioassay tests under simu-
lated fire conditions have shown that
combustion products of Duraflex ﬁoly-
butylene pipe are less toxic than those
of Douglas fir.



Disclaimer

The information contained in this guide
Is based on data obtained by Shell
research and is considered accurate.
However, NO WARRANTY IS
EXPRESSED OR IMPLIED REGARD-
ING THE ACCURACY OF THESE DATA
OR THE RESULTS TO BE OBTAINED
FROM THE USE THEREOF This
information is furnished upon the con-
dition that the person receiving it shall
make his own tests to determine the
suitability thereof for his particu-

lar purpose.

Sales Offices

Northeast
(914) 694-1116

2 Corporate Park Drive, Suite 404
White Plains, New York 10604

Southeast
(404) 955-4600

320 Interstate N. Parkway
Atlanta, Georgia 30339
Central

(713) 241-3897

One Shell Plaza

Houston, Texas 77002

West
(209) 952-1908

P.O. Box 7637
Stockton, California 95207

For international sales, contact:
Pecten Chemicals, Inc.
(713) 241-6161

One Shell Plaza
Houston, Texs 77002

Shell Chemical Company



MAR 31 1583

V. CLQA S"JMMAUY

This chapter covers various information not presented, oarlicr but
required by tlae California environmental Quality Act (CEQA) for
Environmental Impact Reports. As this document 1is a preliminary
environmental review,, this section has not heen fully developed. When the
draft arid final versions of the EIR are proposed, it is likely to expand and
some of the findings will undoubtedly change or at least be stated mere

confidently.

A. Si gni ficant Unavoidable Environmental Impacts

For this preliminary environmental review of a very subtle and complex
proposal, SRl chose to descHbe our current overall conclusions about the
proposed plumbing code changes and our reasons for them, without making

definitive findings of significance except where they were clearcut.

First, we discovered nothing to suggest that the issues discussed
earlier as the prime ones are insignificant or that other 1issues are
dominant. The only new issue of potential significance that surfaced was
tne permeation of buried plastic pipe by contaminants in soil and the
resulting possible public health impacts. Although the possibility that
such effects could occur from permeation of wafer supply lines from the
meter to the house 1is plausible, any potential problem would also

occur--probably 1in much greater proportion--from the public water

171C w4
distribution system. This problem should be re-examined when better 15 mé?
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adequate education of buiHinn 1nsi emo*:. -:n the icrmoation 1issue, 1improper

installation o* plv._.tir water service 1in rcr* aminated soils should be rare.

As to public health impacts from chemicals leaching from water pipe
into potable water, we find that significant impacts are possible but
unproven, both tor plastic pipes--espccial 1) the chlorinated varieties--and
for metal ones, specifically copper systems. If the upper ranges of
possible concentrations of leachates are regularly reached, the cumulative
risks to public health may be high enough to be of concern by typical
standards of acceptable.risk. for example, a lifetime cancer risk of one in
a million. The chemicals of concern are lead from the solder in ccpper
pipes, possibly leading to neurologic disorders, and carbon tctrachloride,
per*dilcroethylone, and trichioroethylone from plastic (especially PVC and

CPVC) pipes, possibly resulting in cancer.

Two major considerations limit the significance of the findings.

First, the status of information about long-~erm levels of leachates is

exceedingly flimsy. Reasonable further testing cc-uld resolve at least part
of *.he uncertainty (see Section VI). Second, the risk assessment procedure
is moderately conservative. If risks still appear to be of concern after

concentrations are hotter known, more attention would need to be devoted to
assuring that the assessment procedure took into account detailed properties
of the chemical. Finally, thorough initial flashing would effectively
mitigate the effects of the ripioly leaching materials, especially the
solvents used with plastic pipe. Overall, current information does not
establish an environmental preference between copper and plastic pipe, with
neither clearly likely to cause a great number of deaths or serious

111 nesses.

For worker safety and health, a similar situation exists. Doth lead
from solder fumes 1in installing copper pipe and solvents from Installing
ADS, PVC, and CPVC pipe could be hazardous if plumbers have high exposures
by inhalation; dermal absorption could also be significant in the case of
solvents. The diseases of concern f"r solder fumes are related to the lead

exposure and are neurologic. The solvents may also cause nerve damage, and
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\
they may be Involved 1in li*cr da: .'me ir reproductive problems as well.

However, they are not implicated *;i caricor unless benzene 1is more common
than thought. Unless the JiiOSH njpvrt ahei.it to be released resolves the
range of exposures satisfactorily, further testing would be useful before
completing the EI1U Safety 1issues generally favor plastic over metal , which
appears to lead t) more burns (hot solder and especially flux) and strains
and contusions (from heavier metal pipes). PB (like PE, although 1its uses
are not proposed for change) poses little if any worker safety and health
concern. Jse of gloves, other protective equipment, ventilation, and simple
care will significantly reduce any potential hazards from either plastic or
metal pipe, but these practices have not achieved v/idespread acceptance

among plumbers.

Fire safety is a very real concern with plastic i'"W pipe; ABS 1s
combustible, and PVC and CPVC will at least soften and slump 1n lines. If
these plastics are installed as direct substitutes for metal, as they
already are 1in non-fire-rated residences, they will degrade the flre
resistance of structures. The gaskets in no-hub cast iron will also fail in
tres and cause the pipe to fall, leaving fire passages. But the proposed
code changes apply to fire-rated, fire-resistive construction that could
retain its fire rating 1if appropriate instal latiort procedures are developed
and enforced. In such conditions, no degradation of fire resistance would
occur. This 1issue thus turns cm enforcement, not science. The potable
water pipes, kept cooler by the water inside and of much lower mass, are not

a signi ficant flre safety issue.

As with fire safety, smoke toxicity ir, an issue in which plastic can
only be less environmentally acceptable than metal. However, whether the
differen.fi 1is significant Is less certain, both ADS, which seems likely to
cont ibute the majonty of pipe mass in California, and the polyolefins PB 1
and K produce combo ;tInn products that are not highly toxic; few if any
additional fatalities or serious Injuries would be likely from their
combustion, PVC an! CPVC botn produce significant quantities of hydrogen
chloride vapor 1in fire environments, and this corrosivtf material could,

under :ortain cirrurns lances, mate a difference in cho probability of human
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survival in linos. .ho frequency n! such occurivnces 1is clouded by lack of
a 4-j™norally accepted tos*. for snt.ke tr»icity. lhis problem 1is currently
being addressed both by Lite State of California Department of Industrial
Relations and by the State of New York. We believe DHCD should pay close
attention to results from those studies, out does not need to delay a

decision solely on those grounds.

No other sian<f-icant adverse impacts are likely to result ”from the
expanded use of p.astic plumbing pipe if relatively simple mitigation
measures are taken. Plastic drain pipes may be slightly noisier than cast

iron pipe. See the following section (Y-B) for further elaboration.

Overall, the SKI study team sees little evidence that expanded use of
plastic plumbing pipe would cause significantly greater environmental
problems than the materials it would replace. Unfortunately, lack of
evidence 1is not the same as lack of harard. We believe it 1s especially
important to gather .more 1 iformation on leaching of chemicals from both
plastic.and metal pipe systems Into potable water and on the exposures of
plumbers to material from plastic (ABS, i¥C, CPVC) and metal (copper)

plumbing systems.

Table Y-1 summarizes our present assessment of our relative
environmental concern about pipe systems. There we show cur relative
degrees of concern for different materials for each of the major areas of
impacts. A high rating does not necesr.a**ily mean an impact that 1is
significant in the sense of CEQA, but rices mean that the material rated
seems to ui more likely to be environmentally harmful then other materials
on that dimensi®.i. For example, the chlorinated plastics clearly arc of
highest concern for smoke toxicity, but may not pose any significantly

h ®gner 1impacts In the proposed new DWY uses (fire-resistive construction;.
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b.

Insionifit:.int Eftimfr,

The followinn cr.viror.nion*.>1 effects of expanded uses for plastic

plumbing pipe may occur but arc probably insignificant by any reasonable

interpretation of CEQA;

C.

Plastic pipe systems may fail slightly more frequently than metal
systems until a body of experience with installation errors has
accumulated.

Plastic pipe will consume slightly more petroleum than metal pipe,
but slightly loss energy overall.

Plastic pipe will contribute a slightly different load of pollutants

to public waste water treatment systems, but the direction of
impact., let alone 1its magnitude, 1is uncertain.

Plastic DW7 pipe will be slightly noisier than metal systems if
installed so as to contact wall surfaces; this may be more
significant than otherwise in the rnul tifamily, fire-rated
construction that is affected In the DWY code changes.

Plastic DWY pipe could be damaged by pipe cleaning equipment, but
because of 1its resistance to corrosion, the frequency of such
cleaning should he low.

Plastic pipe will slightly decrease tne life-cycle cust of plumbing

and therefore of housing, but not enough to change demand patterns
or growth.

> ial 1 shifts in employment from metal pipe manufacturing to plastic

pipe manutarturing will o”cur.

A small reduction in the work of plumbers will occur, mostly as a
result or repair and renovation work by do-it-yourselfers.

fffccts of Alternative Actions

In addition to the proposed project, e.g., the proposed change to the

1982 Uniform Plumbing Code (UPC) allowing certain new uses of plastic

plumbing pipe as described in the Project Description, this environmental

review has examined the potential effects of alternatives to the proposed

project on the quality of the natural and human environment. The eventual

EIR will consider alternatives as well as the project itself t.o provide a
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basel Hie for evili.at.ioj tin) signi firance of the impacts and to provide
possible alternative curses of ac i..0 should the proposed project create
significant adverse 1i.ni".nts that Civnot be successfully miticjated. Witn
thij goal 1ir mini, th> alternatives we have selected for analysis are no
changes to tlie state code, partial approval of plastic pipe use, and
complete "eeject.ion of all plastic pipe (that 1is, reversal of earlier

provisions allowing cortai iur.es of plastic pipe).

Under the no-action alternative, there would be r.o changes 1in the state
cade regarding the use of plastic plumbing pipe. All currently approved
uses for plastic pipe would continue to be permitted and no new uses of
plastic pipe would be allowed. None of the impacts attributable to the use
of plastic pipe in expanded applications would be observed; any public

health and worker safety and health effects of currently allowed plastic and

metal piping systems would persist.

The partial approval alternative would amend the state code to permit
certain new uses of plastic pipe, but not all of the new uses proposed tinder
the project. Counting cold and hot water supply 1in a given application as

one new use, the proposed pioject would change the* code to permit 11 new

uses of plastic pipe i.e., new use tor AH3 pipe, 3 for PB pipe, 1 for PVC
pipe, and 6 for CPVC pipe). Considering all the possible combinations of

these uses, over 3,000 partial approval alternatives are possible.

Our analyses of ,he envi romr.ental consequences cf the proposed project
have guided our Selection of the subset of the partial approval alternatives
to be consider®d in the !4R. lint is, we define the partial approval
alurnative(s) t: peimiit those new uses of plastic plumbing pipe that are
least likely to have significant adverse effects on the quality of the
natural and human environment. At present, the only partial alternative
that seems reasonably certain to meet this requirement is to allow PB for
hot and cold water supply both outside buildings and inside buildings that
are not fire-rated or within the fire-resistive construction of fire-rated

buildings. No other now uses of plastic pipe would be allowed.

Parenthetically, there seems little reason to prohibit PB in exposed
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lec 11"«mit’. of t*re-?*"» 1 "mi lejivi=. I le i on Jho nonotrations of
fire-resistant C .us !'r:;t11lon art.l simed *o maintain the rating cf that
cr.nstru:tion. The state r < irfcnn.it ion on the inpacts of this alternative
igenerally the* sane es on those of the metal water pipe currently allowed
for these two ntes. Although P3 will certainly burn and metal will not, the
additional risk cf ir-~ spread appears minimal, as does that of smoke
toxicitv. Leachate fr-V'i rn have not been shown to be risk-free, but
neither have those from copper or galvanized steel. 0f the two plastic

al ternatives, PB 1is sonewh*". 1less Tikc"v to be a public health hazard than
CPvVC, although the relative ratings of PB, CPVP, copper, and galvanized
s*ocl will not be clear without further testing (see Section VI). PC 1is
clearly a preferred material, lrum the worker safety and health viewpoint,

compared both with metal systems and with plastics that teguire cementi ,g.

Under thu option of disallowing currently allowed uses of plastic pipe,
any impacts of these materials would disappear and those of metal systems
reappear. The possibi 1itv of permeation of water supply piping by organic
cuntaminants would decrease to the extent that PVC and PE supply lines would
be replaced by metal with impermeable joints (but even metal pipe Joints can
ho permeable). Leachates from PVC and PB would be replaced by those from
copper, with no clear impact, positive or negative, on public health. Hie
metal p®.pes would be somewhat more likely to corrode 1ii soil than plastic
(galvanized-steel is not recommended for buried supply lines). only small
changes 1in worker safety and health would result from the changes 1n water

supply piping.

Any maj*T impacts or disallowing current user, of plastic pipe would be
associated wIMi the widespread use of Al'S (and less widespread use of PVC)
in Ok* applications. Fire load and fire spread would be reduced ill
nonfire-rate-1 instruction. It Is probable that few fatalities or little
property damage* would be avoided by this action, but both are possible
beiefits. Smoke toxins would also decrease somewhat, especially if PVC were
replaced. The decrease in plumber”’ exposures to solvent cements would be
offset by increased work-related injuries from working with cast iron and,

to some extent, with soldered joints in copper CZV, Whether the net effect
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on worker safety jn<! health would he positive or negative is difficult to

predict, given the current lack of information on plumbers®™ exposures.

Finally, the alternative that would disallow current uses of plastic
wojld transfer some profits and jobs from the plastics to the metal pipe
industries. Since large quantities of DWY are 1involved, these impacts would
probably be greater than those for the prime project alternative of allowing
expanded uses of plastic pipe. Houses could become more expensive,
depending on the prices of cast 1iron and copper, but probably not enough to

significantly affect the demand forhousing.

In summary, the alternative of approving onlythe expanded usesofPB
appears to pose fewer environmental risks than does the full proposed
project given the state of current Information. Because metal systems also
pose some unique risks and may be comparable to plastic systems 1in other
risk areas, we are not prepared to say that the no-project alternative or
the alternative that would disallow current uses of plastic are

environmentally preferable to the partial approval alternative, oreven to

the full proposed project.

D. Cumulative and Long-Term Implications

Increased use of plastic plumbing pipe can contribute to cumulative

environmental 1impacts in two ways.

First, the sum of the environmental <impacts of plastic pipe could bo
significant even when no one individual Impact Is deemed significant. In
the case of plastic pipe, the mcst plausible example ]S for .the various
leachates that could each contribute to public health impacts. For example,
no one leachate might reach the level of 10"G lifetime risk for cancer,
but the cumulative risk of all leachates acting together might exceed that
level. Given the current uncertainties about the public health Impacts,
especially those concerning the long-tom\ levels of leachates in drinking

water, we are unable to determine whether the cumulative 1impact is



.significant. A similar situation is :ound wir worker fealth impacts, where
the risk of one sol ™St might be inai jnif Tant, hot thjt of two or more
-.cold be significant. rvr ,ire safety, th? cumulative impact of all the
proposed now uses for plastic pipe a:\* likely to be dominated by tic nc-w DWY
uses; the contribution of pipe is likely fo be negligible. Tlie same is
true of smoke toxicity, except tlut th: combined affect of HC1, CO, and
othr toxicants coul 1be significant even wlen the effects of any unc alone

were not.

A second issue of cumulative impact is the question of whetfer the
expanded use of plastic water pipe would add to tit impacts of otler similar
actions and 1in total create a significant effect even though the use of
plastic water pipe 1is not itself significant. We can consider two levels of

cumulative 1impacts;

Cumulative impact of expanded and existing use of plastic plumbing
pipe.

. Contribution of plastic plumbing pipe to total use of plastic
- produc ts.

As has been iia-ie clear earlier, tix* o/pa/ub*d u..-'s of plastic pipe are
ir. many ways ratkr sull ™ comparison to existing approved use cf plastic
pipe. Most new California louses are already being plumbed with ADS DWY if
thiy are not fire-rated; th* addition of 10X (by weight) more plastic pipe
as i1'6 or (less likolv) CPVC water pipe will he of little conscience for
fire safety, especially as water piping 1is less sensitive. Tie increase for
plastic pipe 1n fire-rated constiuction, of course, is total since no
plastic 1is being used now; tewover, if ways of maintaining tie rating are
develop-?-1 as reqiired by code, little fire safety impact would be expected.
Similarly, th? cementing of plastic potable water pipe is probably much le.s
of a problem for workers than the cementing of already approved ADS DWV.
This, tfe greatest issue of cumnlati vo impact Involves public lealth
impacts, 1in which plastic in "csldences can add to plastic In public utility
distribution systems. We 1love no way of estimating th* e*dative

contribution of each to th? total hazard, as th* source of contaminants
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fcind in tne water supply (control ~ during leashing tests is not known. Wo
doubt that the combined effects of listrihution and residential piping would
be significant if neither or..* alone wn ", but we cannot rule out that
possibility. Similarly, permeation of plastic distribution pipes by toxic
substances 1is more likely than it is for residential piping systems, but the
significance of either, in terms of an overall risk assessment, wPIl not be

clear for a long time.

With regard to plastics in total, the expanded uses of: plastic pipe
will be a relatively small contribution vi most respects. Plastics are by
nc-w endemic in our society. Most of the contaminants of PVC and CPYC that
could be public health hazards will be ingested in much greater quantities
from other PVC products such as food ccntaire. s or, in the case of some of
the chlorinated methanes, simply from waste products reaching the raw water
supply. Those from P3 and PC arc similar to those from PE food contact
material"i. If plar.tici zors do contaminate plastic pipe, they will still do
so at much lower.levels than they do in any number of plasticized products
to wjti.ch people are ”regularly exposed, such as flexible viqgyl upholstery
(where they would yield inhalation rather than ingestion exposures). Put
equally clearly, plastic pipe tines contribute to the total load of
plastic-related hazards 1in Colifornla--for example, to the total of all
combustible plasti s in ids,deuces. The hazards from the total use of
plastics arc undoubtedly appreciable, even though nearly impossible to
estimate. Whether ornot they are greater or less than the hazards of the
materials they replaceis perhaps even more difficult to state. About all
that can be said is that plastic pipe is not an unusually prominent or

special case among plastics In general,

CEUA also requires an assessment of whether long-term environmental
costs will be incurred as a result of short-term economic or other
benefits. Certainly, any public health impacts of plastic pipe that do
occu™ will probably be delayed for decades, as will some of the worker
health orsmoke toxicity impacts. However, for the purpose of determining

the environmental consequenr.es of the expanded uses of plastic pipe, those
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|
should J0 counted as wmjrr nt inject*., and not discounted in comparison with

current benefits. < pbelieve that, wh.-n it is viewed from this perspective,

this CEQA 1issue IS irrelevant to the decision at hand.

E. ricimificant_ Irreversible Changes

CcQA also requis an assessment of environmental changes or
C>%,sumption of resmeces Chat would he permanent and irreversible. For
example, the mi .ii"? of a mountain 1is an essentially irreversible impact,
whereas most air pci ln"ants and their impacts would disappear once the

sourc» of pollution 1is 1amoved-.

In the case of the expanded us? of plastic plirbing pipe, there would
be a simll permanent commitment of petroleum resources (but not other energy
sources) to the manufacture of the pipe constituents. Total energy
resources would be conserved to a slight degree. If any deaths occurred as
a result of diseases caused by leachates or occupational exposures, or from
fire or smoke toxicity, they.would also bo Irreversible. If plastic pipe
wore later disapproved, the" occurrence of row fatalities would gradually
disappear, .gome ot the leachates from plastic pipe are mutagens and seme
mutations etn be heritablo. lhus, it is possible that a heritable--and more
likelv than not. adverse--mutation could persist in the population as a
result of drinking Iron plastic water pipes. Neither the specifics of the
lea..hates in wat»r “r..m plastic pipe nor the overall stat.e of the art of
genetic risk aises"m”nt allows an evaluation of this possibility at
present. If thy impacts if plastic pipe eventually were judged
unacceptable, it is prssihle that, the metal pipe industry would have
derlined by that e to the puict at which ft would prove difficult to
revive, but that possibility 1is also exhomely speculative. Overall, we
believe that the teversibility of the Impacts 1is not as Important an issue

to resolve as the magnitude and significance of current, impacts.
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F. GrowthjJfifiucj ng_ Impacts

Californix “ repul ation is proji:ctod to increase From the 1980 total cf
22.8 million people 10 29.9 mil lien by 1989 orvl to 27.9 million by 1990
{California Derartmont of Finance, 1981). The proposed code change is not
likely to signiti.antiy affe.t this forecast population growth for the

following reasons. irgt. the reduction in the cost of housing construction
*
that would result, from i % .f the newly permitted plastics in place of
currently approved nlirv'-irj materials s so srmll that it would have
virtually no effect .on tin* sale".; price or rent of dwelling units 1i.. the
state. Therefore, there will tie no change in the demand for housing and
consequently no additional 1in-migration of residents who would he attracted
by a drop in the price of housing. Second, the plumbing material
substitutions that are likely to result from the proposed code change would
not significantly affect employment opportunities 1in the state and so would
not affect the in-migration and out-migration forecasts. Nor would cither
housing prices pr employment opportunities slgniflcantlv affect shifts 1in

population from one part of California to another.
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PREFACE

Historically, there has been a keen awareness that certain
metals play a central role in human disease processes.
However, recently the issue of metal-induced adverse health
effects has moved into an area of both greater prominence end
urgency.

Many of these toxic metals reach humans via the water they
drink and arise from leaching of the pipes through which it is
transported. Thus, it was felt a review of this topic would
be both timely and needed.

We believe this review will serve to focus needed attention on
the issue of how toxic metals reach humans via the water they
drink and thereafter induce or participate in the induction of
a variety of diseases.

We are grateful for the review and comments of this paper by

Dr. S. D. Lee of the U.S. Environmental Protection Agency and
by Dr. A. Furst of the University of San Francisco.
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It has long been recognized that metals play a central role in
the cause or aggravation of a variety of diseases (Rot. 3).
This situation has posed some perplexing paradoxes. Many
metals are essential to good health and a deficiency state is
to be avoided. However, under certain circumstances, an
overabundance of certain metals causes disease. As more and
more information has accumulated that positively relates
metals to human diseases, intense interest has been focused on
the sources of these metals in the environment and on how they
reach man.

It is now known that human intake of metals occurs from
exposure to a variety of sources: food, air, soil and drugs.
Another very important and readily available source s
drinking water. This fact has been recognized by the EPA who
has promulgated drinking water standards for several metals
known to be harmful (Table //1).

Drinking water and the source of the metals it contains are
the subject of this report.

Metals enter drinking water from a variety of sources, some

natural and some man-made. Natural sources include simple
dissolving of minerals from the earth through which the water
percolates or over which it flows. Some metals arise from
fallout of windblown dust. Man-made sources include
industrial waste discharge into water along with emissions
from automobiles or power plants. Another very important

means by which metsls enter water is by leaching from the
surface and joints of pipes used for potable water
distribution. It is well documented (Ref. 5,6,7) that metals
leach into water from a variety of metal pipes (lead, copper
or galvanized).

For the purpose of this discussion we will focus on several
toxic metals which are found in drinking water and which leach
from the pipes through which the water is transported. We
will examine factors that contribute to this leaching and

diseases the metals cause.

The potential problem is by no means small, since most
dwelling wunits in the United States are supplied with water
through metal pipes. These materials have long been and
remain the standard of the plumbing industry. Indeed, most
plumbing cedes, including that of the State of California,
still permit the use of lead pipe in addition to copper joined

with lead or tin solder and galvanized (zinc coated) steel
pipe.
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LEAD

The first example of a harmful metal which reaches man via
drinking water is lead. It is estimated that 10-15% of daily
human lead intake is via drinking water (Ref. 12).

Therefore the U.S. EPA under the Safe Drinking Water Act, has
established a Maximum Contaminant Level for lead of
0.05 mg/liter or 50ppb (parts per billion)(see Table tfl).

This is a worthwhile effort and merits continued concern.
However, based on a large number of surveys it has been
established that a high percentage of the water-borne lead we
drink comes from themetal pipes through which the water s
commonly transported to and within the residence.

For example, in a recent study by the Carroll County Health

Department in Maryland, lead in tap water within homes was
measured. Lead concentrations were shown to exceed the
Maximum Contaminant Level 24% of the time (see Table //2,
reference therein). Measurements of the water entering the
plumbing system showed little or no lead. In each home
studied the drinking water was carried through copper
tubing joined with lead solder. This evidence clearly

implicates the in-house copper plumbing as the source. Other
studies confirm this finding (Ref. 4,5,6,7). No matter what
restrictions are placed on the quality of water supplied by a
public wutility, human beings will still be at risk if they
live in homes with metal plumbing.

Evidence suggests this problem of lead solubility is linked to
both the pH (acidity or alkalinity) of the water as well as
the level of other minerals it contains (see for example the
Seattle EPA Study). Acidic water, which is low in minerals,
causes more lead to leach out of pipe and joints. This is not
surprising inasmuch as it has been long known that waters that
are so constituted are by nature highly corrosive End over u
period of time will destroy a metal plumbing system.
Unfortunately, such waters are widely distributed throughout
the U.S.

What, then, can be said of the consequences of this dissolved
lead and human disease? In a phrase, too much and none of it
good. The list of diseases and symptoms which have been
associated with ingestion of lead is long and we will not
document each individual reported study here (aee Bibliography
for a liit of referencot).

Page 3--May, 1982



Suffice it to state that lead adversely affects almost every

aspect of human physiology. It is neurotoxic (Rof. 7,8,12) ,
i.e., it causes both pathologic and distinct and degenerative
changes in the nervous system. The pathologic changes range

from headaches through memory loss and delirium to death.
Subtle <changes including mental retardation and other
behavioral changes, areis particularly noted in minority
group children (Ref. 8,12) living in the inner city commonly
classified as ghettos.

Lead is hemotoxic causing a shortened life span of red blood
cells, alteration of hemoglobin, and interference with normal
blood oxygen transport (Ref. 12). Additionally, lead has been
implicated as a cause of adverse reproductive effects.
Miscarriages, premature membrane rupture and preterm infants
have all been tied to lead intoxication (Ref. 12).

Recent data from animal studies suggest that lead contributes
to or causes excess renal tumors establishing that it has
carcinogenic or mutagenic properties (Ref. 13). The U.S. EPA
Carcinogen Assessment Group (CAG) has recommended that the
Maximum Contaminant Level in drinking water be reduced from 50
to 25ppb because of its suspect carcinogen status. It the
carcinogenity of lead is further substantiated then truly this
adds another dimension to public health concern.

Clearly, lead is a “bad actor™ and its presence in potalle
water can be traced inpart to the combination of metai
plumbing systems (copper or lead) and common water
characteristics.

CADMIUM

Conditions which favor lead leaching from pipes and joints
also favor leaching of cadmium and copper. For cadmium, the
EPA (Table //1) has recommended a drinking water standard of

0.01 mg/liter (10ppb). In man, drinking water is the source
of 10% of daily cadmium intake and once again metal plumbing
is implicated. As we shall discuss, cadmium leaching is

commonly associated with both galvanized and copper pipe
(Ref. 5,9). Cadmium is a common impurity in the zinc used to
galvanize steel pipe.

Like lead, cadmium adversely affects a broad spectrum of human
physiological processes. Symptoms of cadmium intoxication
range from acute poisoning to more long-term damage to the
liver and kidneys (Ref. 14).
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Attention to the role of cadmium 1in human disease traces Iits
origins to Japan wherein a peculiar disease known as ltai-itai
was first described over a decade ago by Tsuchiya (Ref. 11).
This disease has one outstanding characteristic: proteinuria
(protein 1in the wurine). This symptom 1is now known to be
secondary to destruction of kidney tubules essential to their
proper function. Also, cadmiunm has been linked
to hypertension and increased cardiovascular disease

(Ref. 2,3,9).

To make matters worse, it can now be shown that the adverse
health effects from cadmium are additive with those from
lead. This further compounds the problem since the same water
quality factors promote leaching of both metals from metallic
plumbing systems (Ref. 15).

Most disturbing is the recent finding that cadmium al3o
produces adverse effects on the reproductive systen
(Ref. 14). This metal has been shown to be spermatotoxii
(kills sperm) and fetotoxic (toxic to the growing fetus)
(Ref. 14,16). As a result, cadmium intoxication has now been
directly linked to 1increased mortality of the newborn
(Ref. 16).

Limited data also suggests a role for cadmiunm in
carcinogenesis, however this role is not yet firmly
established nor clearly defined.

Thus, even acting alone, cadmium can be considered to be a
very seri® us environmental toxin. This fact coupled to the
finding that 1its actions are often edditive to an equally
serious toxin such as lead should serve to further heighten
public health concern.

Because the presence of both lead and cadmium in drinking

water is 1increased by corrosive water, the public health
problems they pose are significant on both a national and
global scale. In the U.S., aggressive water is most commonly
found on the East Coast and 1in the vast area west of the
Sierras. Fortunately, less aggressive water is generally
found in the Intermountain areas where vrainfall is sparse and
wells ore deep. However, a quick review of the population

distribution 1in the U.S. reveals that high population density
and corrosive water are, more often than not, synonymous.
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COPPER

In contrast to cadmium and lead, copper presents a more
complex picture. Copper is essential to life and for years
the primary focus of concern has been on alleviation of a
deficiency state rather than on its toxicity per se.

Recently, however, this emphasis has begun to shift.
Currently, the U.S. EPA Drinking Water Standard for Copper is
Img/liter or [000ppb. However, this is based on the levels
required to avoid a bad taste or smell (organoleptic) rather
than on a recognized health effect. Despite this current
status, increasing evidence is accumulating which implicates

excess copper in the cause or aggravation of disease.

Regarding toxicity, for exEmple, early reports have now been
confirmed which link copper to hemolysis (red cell damage) and

mental disturbances (schizophrenia) (Ref. 17,18).
Interest’ngly, copper related diseases seem to have a
predilection for the young (infants), chronically ill or

genetically predisposed humans (Ref. 18,19).

There have been reports of infant illness (poisoning,
prostration, edema, lung damage) and death which have occurred
as a result of copper accumulation in drinking water. In one
case the level implicated was 0.8mg/liter or 800ppb, which is
less than the current Drinking Water Standard (Rof. 20). In
addition, V 1'ey disease patients on dialysis, who have been
inadverter. intoxicated by copper-laden water, have
experienced ied cell damage and varying degrees of mental

oisorientation including psychosis (Ref. 2C~.

In other subjects, nausea, diarrhea and jaundice have been
observed secondary to copper intoxication, (Ref. 20). In a
pattern of consistency, excess copper has been linked to
hemolysis (red cell rupture) in a group of patients suffering
from a disease which is characterized by a genetic deficiency
of a red cell enzyme called Glucose-6-phosphate dehydrogenase
(Ref. 19). This enzyme is essential to proper energy
metabolism end cell life and its deficiency predisposes the
cell to early death and damage.

Thus, copper intoxication, like lead and cadmium intoxication
clearly can lead to illness and death.

Page 6--May, 1982



Finally, and most important for our purposes, evidence
suggests that the increased use of copper pipe in the last 20
years 1is implicated in the growing problem of zinc deficiency
which we are now observing (Ref. 7,21). It has been suggested
that the excess copper we receive from the attack of
aggressive water on copper pipes retards the uptake ut zinc

from the food we eat. This retardation causes a metabolic
imbalance that seriously affects a variety of cellular and
organ processes. The particular effects of zinc deficiency

are dwarfism, circulatory abnormalities, and a loss of the
sense of taste (Ref. 22).

Recently, a survey of copper and cadmium 1in water has been
made from a variety of sources and transported through several
types of pipe. These data which are derived from a report
by H.A. Schroeder, are summarized in Table 3. As can be seen,
transporting water through copper or galvanzied pipe can cause
a significant rise in the level of either cadmium or copper or
both. The potential health effects of such leaching, as noted
above, can be extremely serious.

OTHER METALS

The story by no means ends with lead, cadmium and copper, for

indeed other metals play a role in disease. Cr ain chemical
forms of nickel play a role in carcinogenes.a (Ref. 23),
while chromium is both toxic and a suspect carcinogen
(Ref. 24). Even iron, which 1like copper is essential, has

been shown, 1in excess, to interact with copper to contribute
to psychotic disturbances such as schizophrenia (Ref. 25).
Recently, excels 1iron has also been linked to a greater
incidence of heart disease in both men and postmenopausal
women (Ref. ioy:

Given these facts it 1is not surprising that public concern
over thesie Jong ignored hazards of mete"* has recently
heightened. Indeed, public health bodies, such as the
American Medical Association and the U.S. EPA, have recently
expressed <concern over the Jleaching of toxic metuls into
potable water from various metal pipes (Ref. 3U13,20).
Nevertheless, metal piping continues to be the "standard™ in
most plumbing codes.
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This 1is due to the fact that the scientific findings, however
frightening, must be balanced against one immutable reality:

humans must drink water to survive. Vet another reality Iis
that only a select few individuals can obtain this water from
crystal clear springs high in a pr-~tine forest. Most humans
must, at some point, turn on the tap to obtain water for
drinking, as well as for cooking and bathing. Consequently, a
means of transporting water to man 1is needed. Given these
circumstances a clear question emerges. Is poisoning by heavy

metals leaching into drinking water from the metal pipes that
transport it, a necessary consequence of urbanization with
which humans must live or is it a problem society can solve?

SUMMARY

It is our belief that the problem need not be tolerated and*
in fact, that the solution has been at hand for several
years. The facts we have marshalled in this brief paper from
a host of sources, lead clearly to the following conclusions:

1. Metals 1in drinking water are proven culprits in disease
and death.
2. The diseases they cause run the gamut from nausea and

birth defects through psychosis to cancer.

3. Metal piping systems, including those made of copper and
galvanized steel, are a primary cause of human exposure to
these toxic agents.

4. The problem posed by metal pipes will not disappear easily
for they result from the natural properties of water and
metals themselves.

3. If metal pipe is used, water contamination by toxic metals
leached from the pipe is virtually certain. As always,
hypothetical risks must be weighed against those which Bre
certain, quantifiable and preventable. Preference must

always be given to the elimination of known riBks such as
those posed by metal pipe since this is the only sound
public health posture.
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TABLE 1

NATIONAL PRIMARY DRINKING WATER REGULATIONS
(Metal Contaminants)

Maximum Contaminant Level

Contaminant (mg/1)*
Arsenic 0.05
Barium 1.0
Cadmium 0.010
Chromium 0.05
Lead 0.05
Mercury 0.002
Nitrate (as N) 10.0
Selenium 0.01
Silver 0.05
"

Img/f. (milligram per liter) 1is the equivalent concentration
of one part per million, or about one teaspoon in 1300
gallons of water.
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TABLE 2

DISTRIBUTION OF LEAn tn EARLY MORNING WATER SAMPLES
TAKEN FROM RANDOM SELECTED CARROLL COUNTY HOMES*

Water Lead Percentage
ppm Total Number of Samples of Total

0.00 119 33
0.01-0.05 153 43
0.06-0.10 24 7
0.11-0.20 28 8
0.21-0.30 9 3
0.31-0.40 6 2
0.41-0.50 6 2
0.51 & Above 5 2
Total 350 100

Al home wa\l.er distribution systems consisted of copper
tubing with lead solder.

67% of the County total random early morning samples have
the presence of water lead.

24% of these samples have water lead in excess of 0.05ppm
allwed by the Federal Safe Drinking Water Standards.

This table is taken from a report prepared by the Carroll
County Maryland Health Department entitled, "Control of Lead
and Copper in Private Water Supplies”. Authors: J. Lovell,
R. lsaac and R. Singer.
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TABIC 3*

COPPER AND CADMIUM 1IN WATER
(Levels Expressed as ppb)

Water Copper Cadmi um Remarks

Natural Waters

Connecticut River - 14.6 Polluted
Brook, Vermont E 0.5 Clear
Spring, New Hampshire 2.5 Clear
Sea Water, Caribbean - 0.3 Clear

Muncipal Waters

Reservoir Inlet 16 2.1 Clear
Spillway 55 2.5 Clear
Main, Town 150 18.0 Cast Ilron Pipe

Tap, Hospital

Cold, Running 170 8.3 Cast Ilron Pipe
Cold, Stagnant 730 77.0 Galvanized and Copper
Hot, Running 440 21.0 Galvanized and Copper
Tap, Hard 36 1.0 Galvanized Pipes
Tap, Soft 279 3.5 Galvanized Lipes
Tap, Soft 1240 8.3 Copper Pipes

Data abstracted from H.A. Schroeder, Trace Elements in Man, 1969.(9)

EPA Drinking Water Standards: Copper 1000ppb (sec)
Cadmium = I10ppb (prim)
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Suite 3140/5900 Wilshire Blvd./Los Angeles/California 90036/(213) 937-7460
Contect Dick Church
ontact:

STUDY REVEALS TOXIC METALS
IN SCHOOLS* DRINKING WATER

LOS ANGELES, CALIF., July 29 -- Nearly half of California's public
schools surveyed for a study released lhursday contain lead and
other toxic metals in their drinking water which exceed federal
health standards.

Metal pipe,used by all of the schools in the study, can leach
compounds of lead, copper, chromium and nickel which are linked
to disabilities ranging from poisoning to long-term neurological
and genetic disorders, said Dr. Anthony V. Colucci, the environ-
mental health consultant who directed t? study.

Colucci said that his study, aT"hough a "pilot" project covering
a small number of Bay Area and Los Angeles metropolitan elementary
and upper-level schools, leads, to the "inescapable conclusion”
that metal pipe tests must be expanded to a comprehensive state-
wide basis. "The state is not systematically conducting any tests
of this sort chat | know of,," Colucci told a news conference.



TOXIC METALS
2-2-2-1

Samples from ten schools, taken from drinking water and
kitchen taps during the week of July 21, found two facilities
with lead compounds, one facility with copper, and one with
chromium which exceed the Environmental Protection Agency
standards for maximum contamination levels. However, two other
schools reported high levels of chromium, a known carcinogen.

In addition, four schools recorded a high nickel contamination
level. Colucci described nickel as u'ung a known carcinogen.
Schools sampled covered inner city, suburban and rural locations
which included students from a variety of economic and cultural
backgrounds. Hooper Elementary School, with 1,574 students in
South Central Los Angeles, for example, has excessive concentrations
of lead and chromium, Colucci said.

The other Los Angeles school which exceeded the lead levels
was Oneota Elementary in South Pasadena.

Colucci, a former senior health scientist for the EPA, said
that "the problem of toxic metals leaching from pipe does not stop
at the school doors." The study found excessive toxic metals
contamination at both housing and business locations.

The consequences of excessive lead exposure in humans is
we]l-documented. For example a study in Boston linked high lead
concentrations to behavioral problems in almost 100 percent of the
inner-city children exposed.

-more-



>TOXIC METALS
3-3-3-3

And in England, it has recently been reported that lead con-
tamination of the drinking water is a serious problem. Excessive
lead builds up in the body’s tissues and causes pathological changes
such as headaches, Memory loss, delirium and death. Lead, a suspected
caicinogen, also causes certain behavioral changes and can lead
to mental retardation.

Copper, another metal which builds up in the body, has recently
been linked with red blood cell damage, mental diseases, diarrhea
and jaundice. "There is one case of an infant dying f om excessive
copper exposure, w.'th 800 parts per billion,” Colucci noted.

"One of our schools, Rooseve]t Elementary, had copper concentrations
nearly twice that level."

Colucci pointed out tint plastic pipe is the logical alternative
to metal pipe. Plastic pipe is the only system cleared by the
National Sanitation Foundation and the East Bay Municipal Utility
District, and the plastic pipe industry is the only one which lias
volunteered to fund an environmental impact report for the California
Department of Housing and Community Development that will meet the
highest professional standards.

"Metal pipes must be subjected to the same scrutiny as plastic
pipes have been with the same rigorous simulated and field tests
done on pipes of all ages,"” Colucci said, lie added that it is
time for the California Health Department to conduct a systematic
survey of school water delivery systems, and that regular testing

should be conducted on an ongoing basis.

-more-



Michael Dennehy, a director of the Plastic Pipe and Fittings
Association, the organization that commissioned the study, and
vice president of R'G Sloane Manufacturing Company of Los Angeles
said, "We have always contended that plastic pipe is being unfairly
singled cut for the EIR in California, but we have volunteered to
fund an appropriate study. Isn't it time metal pipe is subjected
in its own EIR to the same scrutiny, especially in light of this
study?"

Dennehy added that the California legislature should call a
halt to the proposed Papan legislation concerning plastic pipe,
AB2636, and immediately begin a study of the real threat to
California homeowners and schoolchildren: metal pipe.

"The Papan bill is a sham because of the provisions for an
April 1984 ban, which would go into effect if plumbers o anyone
else delayed acceptance of a completed EIR by legal challenge,”
Dennehy stated. "And it's dangerous because it would deprive
Californians of the safest and most economical water delivery
system available."

(Editor's Note: A table listing the schools, locations and sample
data is attached.)



o METAL CONTENT IN DRINKING WATER _
Highlights of Environmental Research Laboratory Analysis

EPA's maximum allowable contaminant levels are listed in parts per
billion below the column headings of lead, copper and chromium.
National Sanitation Foundation's allowable level is listed for
nickel, a kno;/n carcinogen for which the EPA is currently estab-
lishing a standard.

« = Exceeds EPA or NSF level ND = Not Detectable
Lead Copper Chromium Nickel
SCHOOL SITES BO ppb 1000 ppb 50 ppb 50 ppb
L. A. METROPOLITAN AREA
1. Roscoe Elem,, Sun Valley ND 86 29 ND
2. Hooper Elem., S. Ctrl. L.A. 320 200 . 64 ND
3. Oneonta E.lem., So. Pasadena  «160 43 29 ND
4. Valley View Elem., N. Hllywd. 6 23 ND ND
BAY AREA
5. Roosevelt Elem., San Leandro
Location #1 ND 1600 ND 41
Location H2 ND 1900 ND 36
6. Colonial Acres Elem., S.L.
Location #1 ND 10 ND 24
Location H2 ND ND ND ND
7. Stanton Elem., Castro Vly.
Location #1 ND 51 ND ND
Location H2 ND 240 ND NI)
8. Brownell Elem., Gilroy ND 34 ND 170
9. So. Valley Jr. High, Gilroy ND 31 ND ND
1",  Gilroy Sr. High, Gilroy ND 48 ND 52
OTHER SITES
Residence, L.A. * 390 270 ND NI)
Commercial Site, Sun Vly. ND 38 29 ND
Residence, Gilroy ND 19 NI) ND
Residence, Morgan Hill ND 24 ND ND
Commercial Site, L.A. « 101 38 ND ND

oL ENVIRONMENTAL RESEARCH LABORATORY
Division of James M. Montgomery, Consulting Enginners, Inc.
Pasadena, Calif.
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Vanguard Polybutylene:
Piping that beat the cold

rocent cold snap
throughout much of the U.S.,
including the normally-
unaffected southern states,
still is leaving its mark on a
number of homes, apart-
ments and business

buildings.
Thousands of feet of rigid
piping material — copper,

galvanized and CIPVC —
failed when low tem-
peratures froze water in the
lines, causing the rigid
materials to split and crack.
Not so with Vanguard
polybutyleno.

Polybutylone, the only
completely flexiblo hot end
cold water plumbing pipe,
expands to accommodate
frozen water and then



loss cf strength. Polybutylene
offers the greatest protection
of any plumbing material
against splitting or cracking

at sub-freezing conditions.

Polybutylene piping
systems have been tested
under actual installation

conditions and found to show
no change in performance

after numerous freezings.
Even though the fittings of
acotal copolymer are rigid,
the system is protected by
flexible polybutylene piping.

As the woter begins to
freeze in the fitting and
expands, the pressure it
generates in the direction of
liquid flow forces the ice into
the pipe, which expands to
accommodate the additional
Total

pressures are

internal
thereby

pressures.
relieved and the fitting is
protected.

MORE PROTECTION,
INSULATION
Because of polybutylene’s
excellent insulating
properties, the flexiblo

plastic piping material also

THE BIG DIFFERENCE—A section of Vanguard polybutylene
tubing, top, was unaffected by freezing water. However, a

copper water line,

below split after water inside froze.

Vanguard polybutylene, beca joe of Its flexibility, expands to

accommodate frozen water

delays freezing of the water
supply much longer than
either copper or galvanized
piping.
galvanized oipe are

Copper and
great
conductors and
heat
tests

actolly
dissipate rapidly.
Laboratory have
determined that the heat loss
factor for polybutyleno is 13
times better than copper.
Residents of many

southern states wouldn't

have been hauling in bottled

water and bathing at
neighbors' houses if their
homes had been plumbed

with  polybutylene piping.
many of those residents still
are without running water —
plumbers in some areas still
have been unable to answer
all service calls because of
the unusually large number
of freeze problems
associated with copper and

galvanized piping.

SEE V AN G U A R D

B OO T H

N O . 3 3

and then

regains its original

PROV«™ "t TESTING
Polybutylene, although a
relatively new plumbing
material, has been proven as
a superior plumoing product
in test after lest. Many
builders in areas where the
freeze hit hard this year have
decided to use nothing but
polybutylene piping in ther
new construction and
remodeling projects.

Following the cold snap,
Vanguard v.'asinundated with
unsolicited testimonials from
builders, plumbers and

homeowners whoso struc-
tures weathered the freezing
temperatures without
damage to the plumbing.
Dozens of others whose
buildings were damaged by
water gushing from split
metal piping called Vanguard
about the

availability of polybutylene.

to inquire

One homeowner in the

I N

shape af:er the water thaws with no

loss of strength.

Thousands of homes plumbing with copper and galvanized
sleel piping sustained damage when a severe cold snap hit
the southern states recently. Vanguard polybutylene piping
systems will be on display in NAHB booth No. 3326.

rvudwest whose home
(plumbed with polybutylene)
was loft unattended over the
holidays returned in early
January to find the upstairs
solid. An

been im-

plumbing frozen
attic area had
properly insulated, exposing
the piping to temperatures as
low as 5 degrees F.

Although water froze solid
inside the polybutylene
piping, there wore no leaks.
"I was gone for more than a
week, and if the water lines
had frozen and split, | could
hove had $20,000 to $30,000
in damage," said the owner
of the $250,000 home.

"As it was, we opened the
area to the heated portion of
the house and the ice thawed

withing several hours,” he
explained.
Another example of

polybutylene's rugged

reliability was In evidence at

"B,

J31 North Vanguard Street
McPherson. Kansas 67460
316 241-6369

a new apartment complex in
Oklahoma City. The
relatively large complex was
plumbed with polybutylene
and then pressured with
water in  mid-December.
LJnprotected against freezing
water inside
solid. But

there wasn’t one leak in the

temperatures,
the pipes froze
entire system.

Said one plumber, "If most
of the large cities in Texes
had been

polybutylene, freeze damage

plumbed with
from the cold snap would
have been very insignificant.

Unfortunately, damage
piping in
Texas alone clready has been

cause by frozen

estimated in the millions.
Those
were not only costly in terms
They
force

plumbing problems

of damage. might
eventually insurance
companies to roise their rates

to compensate for losses.
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Plumbing
Code

(adopting
updated)

JUukl»yu>.cu I'ldiui io uno rererred to Community & Hegional Affairs.

SENATE BILL NO. 214. by Senator P. Fischer. Would adopt as

the minimum Plumbing Code for Alaska, the 1982. edition of

the Uniform Plumbing Code, adopted at the 52nd Annual Con-—

ference of the International Association of Plumbing a Mechani—
cal Officials. Adopts Chapters 1-13 and appendices, useful tables,
and installation standards, but excludes Part |1, Administration,
pages la - 6a. The existing minimum code for Alaska is the 1979
edition adopted 1in September, 1978. (Amends AS 18.60.705,

"Plumbing Code,"” and definitions section for AS 18.60, definition
of "code.") Does not provide for an effective date (becomes law 90

days after Governor®"s signature).

Introduced March 29 and referred to Labor 6 Commerce.

1B 5



Fairbaj™ s Central Lab(H Council
A.F.ofL. -C. [0,

FAXF-BA-N"RS( alaska
(it QR -

(907) 479-6281

April 22, 1983

Senator Bob .Mulcahy

Pouch V

Juneau, Alaska 99811
(Mail Stop 3100)

Re: Senate Bill 214
Dear Senator Mulcahy

The Fairbanks Central Labor Council has unanimously adopted

the resolution opposing Senate Bill 214. The gravamen of the
bill is to delete the 1975 Uniform Plumbing Code as the
official minimum plumbing code for the state. The bill

replaces the 1979 edition with a 1982 edition. The 1982
edition was the product of a tremendous amount of lobbying
and as a result, it is totally permissive. This means there
are almost no standards. Plumbing work done by union plumb-
ing contractors and union men has always been a guarantee of
a good functional job. If we reduce to the standards of the
1982 vefsion of the code, every kind of get rich quick short
cut will be codified and everyone will have to drop to those
standards to meet the competition. The result will be
non-thawable pipes, leaks, and tremendous dissatisfaction
with the plumbing industry.

For the benefit of the public, who needs the protection, and

the plumbing industry, that must maintain its reputation,
please vote against SB 214. n

ARTHUR LYLE ROBSON, Secretary-Treasurer
Fairbanks Central Labor Council

ALRrCLM



#

Center for Science in the Public Interest

1755 S Street N.W. « Washington, D.C. 20009
(202) 332-9U0

July 11 51983

Rocky Plotnick Weller

Researcher, Senate Labor and Commerce
Pouch V

Juneau, Alaska 99811

Dear Rocky:

We have done zero research cn Flastic pipe, but
the California Department of Consumer Affairs apparently
has. The enclosed section is taken from a fairly recent
report of theirs. For details, you might want to contact
Stephen Gould, Manager, Research and Special Projects
Division of Consumer Affairs, 1020 N Street, Room 501,
Sacramento 95814; (916) 322-7674. With the change in
administration, Stephen may be gone (I hope not); the last
time | chatted with him was over a year ago.

Good luck.

Sincerely

Kirk A. Johnsor, M.S.
Staff scientis



STATE OF CALIFORNIA EDMUND G BROWN R.Gowom/

DEPARTMENT OF HOUSING AND COMMUNITY DFv'"'LOPMENI
JIVISION OF CODES & STANDARDS Administrative Section
. 0. Box 1407, Sacramento, CA 95807 (916) 445-9471

November 10, 1982
INFORMATION BULLETIN SHL 82-5

TO:  CITY BUILDING OFFICIALS
COUNTY BUILDING OFFICIALS
HOUSING CODE OFFICIALS
FIRE_OFFICIALS
HEALTH OFFICIALS
ENVIRONMVENTAL HEALTH OFFICIALS
INTERESTED PARTIES (SHL)
DIVISION STAFF

RE:  PLASTIC PIPING SYSTEMS

&

m m d
Environmental Quality Act before authorizing the eannd_ed use of plastic
The Environmental Impact Report is required hpraimp™ 2 oniycapj
controversy exists, and because evidence exists, although disputed, that
Ioplastlc_plpe may cause actual oifpoteiuial significant adverse environmeii
mOI- public health effects by leaching hazardous or carcinogenic chemicals,
and/or may pose fire safe;t/y or worker safety hazards.”Tho Atl%pes ol]-‘)vglpe
being studied are PVC, CPVC, and PB for potable water and and for
drain, waste ai d vent.

The Environmental Impact. Report will also evaluate existing uses of plastic
and metal pipe. Until the Environmerital Inpact Report is completed and
reviewed, the expanded use of plastic pipe Is not approved by the stale
beyond the uses a~3opted~by the state in~T979.

Because of an order of the California Supreme Court, the Uniform Plumbing
Code, 1982 Edition, is being distributed in California with a notice inserted
by IAPMO which notifies recipients, among other things, that, the Environmental
Impact Report is bem? prepared and that the expanded use of plastic pipe "is
not permitted in California.” This notice of IAPMO, and its manner of inser-
tion in the code, has caused misunderstanding as to the current status of the
approved use of plastic pipe in California.

The Department of Housing and Community Development adopted the Uniform
Plumbing Code, 1979 Edition, as part of the State Housing Law on December 21,
1979. The 1979 Edition is the current edition being enforced under the State
Housing Law.
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In accordance with the 1979 Edition, plastic pipe may be ustd as follows:
Drainage Systems
Section 401 - Materials

(a) Drainage pipe shall be cast iron, galvanized steel, galvanized wrought
iron, lead, copper, brass, ABS, PVC, or other approved materials having a
smooth and uniform bore, except: 1. That no galvanized wrought iron or
galvanized steel pipe shall be used undergroun.I and shall be kept at least
Six (6) inches (152.4mm) above ground. 2. AB' or P\VC installations limited
to residential construction, not more than two (2) stories in height.

(b) Drainage fittings shall be of cast iron, malleable iron, lead, brass,
copper, ABS, PVC, or other approved materials having a smooth interior water-
way of the same diameter as the piping served and all such fittings shall
conform to the type of pipe used.

Water Distribution
Section 1004 - Materials

(@) Water pipe and fitt_ings shall be of brass, copper, cast iron, galvanized
malleable iron, galvanized wrought iron, galvanized steel, lead, or other
approved materials. Asbc”tos-cement, PE, or PVC water pipe manufactured to
recognized standards ney be used for cold water distribution systems outside
a building. All materials used inthe water supply system, except valves arid
similar devices shall be of a like material, except where otherwise approved
by the Administrative Authority.

In addition, local jurisdictions mey have adopted amendments to the 1979
Plumbing Code allowing additional uses of plastic pipe due to "local
conditions" pursuant to their authority under the code. These ordinances
are valid only if they were adopted in compliance with CEQA and other
requirements of law.

At the present tine, local amendments proposing the expanded use of plastic
pipe beyond that authorized by the 1979 code should be undertaken witl]
and Pj a manner to ensure strict compliance with applicable law

* ' been
- "4l tornia.Ms Therefore, for any

new application of plastic Ei e materials involving water sfppiyTor human
consumption covered by the EIR (PB, PVC, CPVC), it is the opinion of tins
department that a negative declaration by a local jurisdiction is not suffi-
cient, and such action would likely subject the jurisdiction to litigation.
Local jurisdictions are advised to await the department's completion of its
Environmental Impact Report, currently underway. The California Environmental
Qlaallty Act must be complied with if a local jurisdiction decides to amend its
code.

‘ncerely,
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4? )" of the

OFFICE OF THE STATE ARCHITECT
ADVT SCRY BULLETIN

DECEMBER 31, 1982

TO: ARCHITECTS, ENGINEERS, SCHOOL DISTRICTS AND
COUNTY SUPERINTENDENT *

RE: USE OF PLASTIC PIPE IN PUBLIC SCHOOL BUILDINGS

The Structural Safety Section of the Office of the State Architect
(0SA/SSS), which 1is charged with administering the "Field Act",
hasresponded as follows to inquiries regarding the use of plastic
piping in public school construction:

L. The current State Building Standard which applies
to plumbing systems 1in public schools is the State
Plumbing Code, Part 5 of Title 24, CAC, 1issued in
Register 68, No. 41 dated November 2, 1968.

2. The restrictions on materials which can be used for
piping and fittings for drainage systems, vent systems

or water distribution systems are contained 1in Article P2
of Part 5, Title 24. In addition to the specific
materials listed in Section P208, P211, P212 and P215 of
Article P2, provision is made for use of "other approved
materials” as determined by the enforcing authority.

3. The State Architect had determined 1in 1974 that in
public school projects plastic pipe of the appropriate
type and class could be used only for vent piping in
buildings; waste lines in portable buildings; drains
carrying acid wastes from laboratories; and plumbing
lines carrying gas, water and drainage wastes under —
ground outside of buildings. This lias been the policy
enforced by O0SA/SSS since that date.

4. On the 10 November 1982 the Division of Codes and
Standards of the Department of Housing and Community
Development 1issued an Informational Bulletin No. SH 32-5
regarding plastic piping systems which states 1in part:

"The Department of Housing and Community Develop—
ment (HCD) has undertaken an Environmental Impact
Report under the provisions of the California
Environmental Quality Act before authorising the
expanded use of plastic pipe.
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Dfficy of the State Architect December 31, 1982

The Environmental Impact Report is required

because a significant controversy exists, and
because evidence exists, although disputed, that
plastic pipe may cause actual or potential signif—
icant adverse environmental or public health
effects by leaching hazardous or carcinogenic
chemicals, and/or may pose fire safety or worker
safety hazards. The types of pipe being studied
are PVC, CPVC, and PB for potable water and ABS

and PVC for drain, waste <id vent.

The Environmental Impact Report will also evaluate
existing uses of plastic and metal pipe. until
the Environmental Impact Report is completed and
reviewed, the expanded use of plastic pipe 1is not
approved by the state* beyond the uses adopted by
the state 1in 1979**_"

* (For residential uses.)
** (Uniform Plumbing Code, 1979 Edition)

5. Because of the particular concerns raised regarding the
potential health hazards that may exist when plastic pipe
is used 1in transporting potable water for use by school
age children the Office cf the State Architect is recommend—
ing that plastic pipe not be used on school sites for
potable water distribution systems until the Environmental
Impact Report being prepared by HCD 1is completed and reviewed.

6. Until the results of the Environmental Impact Report are
mreviewed and evaluated the O0SA/SSS will continue to limit
the use of plastic pipe for plumbing systems in public
school projects to vent piping in buildings, waste lines
in portable buildings and drains carrying acid wastes from

Barry A/. Wasserman
State Architect
(916) 445-4167

DKJ :dw
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STATE Of CAIIfOfiNIA EDMUND G. BROWN JR . Go.cinof

DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT
division OF CODES and standards - Administrative Office

P. 0. Box 1407, Sacramento, CA 95807

{916) 445-9471

September 22, 1982

Plastic Pipe Task Force Members:

The contract between the Department and the Society of the
Plastic Industry (SPl) has been signed by SPI and is in the
mail to the Department. The contract between the Department
and SRI International is in final form awaiting SRI's signa-
ture. A copy of both contracts, when signed, will be entered
into the record and mailed to you.

The Department's Contracts Office estimates full state approval
of the SRI contract and will occur by October 25. Consequently,
a new EIR timetable reflecting an October 25 starting date has
been prepared. We should know by October 14 if this latest
revision will be the actual schedule.

There has been some question as to the procedure for submitting

information to SRI. The task force has agreed that all infor-
mation from task force members or the public should be submitted
to the Department. The information will then be entered into the

record and forwarded to SRI as well as other task force members.
(Information Submitted by task force members should be in 16 copies
or reimburse the Department at 10 cents per page for reproducing
16 copies). Unsolicited information should not be submitted
directly to SRI.

)Thus if you have information on plastic pipe that you feel is
/important for SRI to have, submit a copy into the record. SRI will
, be provided a complete set of all items in the record for the dur-
[ ation of the project.

If you have any questions on the status of the EIR, please give
me a call (Sacramento: (916) 445-3338 or El Sobr.ante: (415) 223-0160).

Sincerely,

Michael C. McMillan
EIR Coordinator



1982

Oct. 25
Nov. 8
Nov. 23

Dec. 6
Dec. 21

1983
Jan. 20

Feb. 7
Feb. 22

Feb. 23
Mar.-Aug.

September

September 22, 1982
Plastic Plumbing Pipe EIR
EIR Ti: stable

Contractor begins work on environmental review document.
Department and contractor progress report meeting.

Department and contractor progress report meeting (morning).
Task Force meeting with contractor (afternoon).

Contractor submits first draft of Public Health section
of the environmental review document.

Task Force meeting with contractor regarding Public Health
section,

Complete copK of environmental review document, including revised
Public Health section, submitted to Department.

Department distributes draft RFP to Task Force for testing identified in
environmental review.

Task Force meeting with contractor on environmental review (morning).
Task Force meetingon draft RFP for testing (afternoon).

Task Force meetingon draft RFP fr- testing continues (as needed).

Possible six-month period to select testing laboratory, complete
testing, and interpret results.

(A timetable for activity following the testing period will be prepared
in September 1983.)



07G29LH

DEPARTMENT OF LABOR

3301 EAGLE STREET

POUCH 7-020
LABOR STANDARDS and SAFETY DIVISION
MECHANICAL INSPECTION AR QRAGF AL ASKA 99510
January 23, 1984 FILE AM (IR 3

Dear Sirs:

Several items of the Uniform Plumbing Code should be _ brought to your
attention. All of these sections are covered by the 79 edition of the
Uniform Plumbing Code, which is published by IAPMD and adopted by AS
18.60.705. For clarity we refer to the Uniform Mechanical Code, which is
adopted by 13 AAC 50.020.

1. Sec. 404 - 405. Fixture crosses are required inall back-vo-back
installations, as per these sections. Fixture crosses are not double
LTTY'S or sanitary crosses.

2. Sec. 405. Changesin direction of drainage flow.  Enclosed are four
drawings which illistrate approved fittings of equivalent sweep.

3. Sec. 4C5. Cleanouts. A cleanout is required two feet outside of the
building, and inside at the furthermost end of the building drain
éSe(_:. 103). A readily accessible (d) cleanoutis required on all sink
_r?lrgs), first floor only (preferablyeither above or below thetrz.p arm
inlet.

4. Sec. %06 (f). Calls for minimum size vent of three inches in diameter.
This means all vents. This applies to all of Alaska except southeastern.

5. Sec. 604. Indirect Waste Receptors. Indirect Wastes_ﬁrloor_sinks) work
verg well in restaurant and bar applications end will avoid a lot of
problems iri these applications.

6. Sec. 613. Vertical Wet Venting. Proper application of this section
appears to be very difficult in the field, and we urge you to be very
careful in its application.

7. Sec. 804 (e). Special Joint. Unions are required on all pieces of
equipment as per this section.

8. Sec. 1005. Valves. Water shall be piped individually to each apartment
with a main cut off valve (R individual stops on all outlets. This means
tubs, shower valves, and all hose bibbs, and to be readily accesible.

9. Sec. 1006. Supply Tanks. All holding tanks of potable water shall conform
to this section.



Pl umbers/Plumbing Contractors
January 23, 194

Page 2

10. Sec. 1007. Water Supply. Check water pressure. Provide floor drains
V\m((jere tanks, boilers, etc. are installed. Crawl spaces require equipment
pads.

11.  Section 2119. UMrequires a floor drain.

12.  Section 2104. 404 UMC, ahot water heater, is covered in the scope of
these definitions. In areas where freezing occurs, discharge of relief
valves cannot be run to the outside. The discharge shall be in an area
where it is visable.

13.  Sec. 1215 (e). Oonot install any liquified petroleum gasappliances in
pits or basements. W consider this a life and death hazard and will shut
off upon discovery. Also see Section 504 UVL.

14.  Sec. 1310. All spark or flame items must be at least 18inches above
floor in locations outlined in this section.

15. Sec. 1305 and Sec. 1306 require a separate hi-limit. control on all
energy fired units.

16. Appendix C. This section outlines minimum restroom requirements for all

buildings. It is your duéy to bring anK deficiencies to the attention of
the owner/builder to avoid changes In the middle ofthe job.

If we may be of further service to you, please contact:

Oave Barce, Plumbing Inspector Al Anaka, Plumbing Inspector
3301 Eagle Street Box 2385

Pouch 7-020 Sitka, Alaska 99835
Anchorage, Aliska 99510

264-2447

Adele Bacon, Plumbing Inspector
675 7th Avenue, Station J
Fairbanks, Alaska 99701
452-8105

Sincerely,

Don Cather
Chief _
Mechanical Inspection



CHANGE IN DIRECTION OF DRAINAGE PIPING

While Section 405 of the U. P. C. specifies certain fittings that may be used
in making a change of direction in drainage lines, the appropriate uae of
90= bends or elbows can be related only tc "equivalent sweep. ™

The sweep or radius of a drainage fitting must be correlated with its
position or function in the system idorder to pervent excessive turbulence
and maintain adequate flow velocities.

The following 90<= fittings in both Cast Iron and plastic should be used as
indicated:

FOR DURHAM

A o8B
90<= Elbow 90 Elbow 90 Elbow
Long turn
Size D D
1-1/2" 1-15/16" 2-1/2" 3-1/2"
2 2-1/74" 3" "

A Use of 90 elbow -- Vent only

B Use of long turn 90 elbow
Horizontal to vertical (0K also in trap arms)

C Use of extra long turn 90< elbow
Horizontal to vertical
Horizontal to horizontal
Vertical to horizontal



FOR CAST IRON SOIL PIPE

Note: Since the dimensions given apply to both bell and spigot and No-Hub,
radii are shown because center to end dimensions vary.

A--1/4 Bend B--Short Sweep C--Long Sweep
Size R R R
2" 3" 5" 8"
3" 3-1/2" 5-1/2" 8-1/2"
4" 4" 6" 9"
5" 4-1/2" 6-1/2" 9-1/2"
6Il 5ll 7II 10"
A Use of 1/4 bend -- Horizontal to vertical
B Use of short sweep -- Vertical to horizontal

Hcrizontal to vertical
Horizontal to horizontal

C Use of long sweep -- Same as short sweep



FOR PLASTIC

1
1/4 Bend Vent 1/4 Bend Long Sweep 1/4 Bend
f 8 -
|
D4
1-1/2" 1-3/16" 1-3/4" 2-3/4"
2" 1-1/2" 2-5/16" 3-1/4"
3" 1-7/8" 3-1/16" 4-1/16"
4" 2-1/2" 3-7/8" 4-14/16"

1 Use of 1/4 bend vent
Vent fitting only

Use of 1/4 bend
Horizontal to vertical (OK also in trap arms)

Use of long sweep 1/4 bend
Horizontal to vertical
Horizontal to horizontal
Vertical to horizontal



flow in a horizontal pipe is dependent on the slope or grade of the pipe. If the pipe issloped or
graded one-fourth (M) of an inch per foot (20.8 mm/m) the velocity ol flow will be approximately
two (2) feet per second (0.6 m/s). Any interruption to the flow presented by short or abrupt
changes of direction will slow down the velocity flow. The adverse effects of this slowdown are:
oipes flowing full causing air pressure changes within the drainage system in sufficient velocity
to carry away solids, etc;.

TO FIXTURE TO FIXTURE

DOUBI.E FIXTURE TEE

DRAIN
M-
INLET FITTINGS
DOUBLE FIXTURES
Figure 4-11.
IZONFALTO\@?I
tngs Ao ILA n‘%
ﬁ ﬂll picking up
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E (F) E%E%Eﬁ B’ a'ﬂl-%Q _be wsd lor
SSXI%IITARY MEDIUM SWEEPSHORT SWEEP 1/5 BEND 1/6 BEND

TAPPED TEE 1/4 BEND  1/4 BEND
Figure 4-12. Changes in Direction of Drainage Flow.

CLEANOUTS

Horizontal drainage piping is required fo have cleanouts at specific locat'ons. In the event of a
stoppage, a point of entry is provided wnere special tools may be used to remove stoppages. Essentially,
the upper end of all horizontal drainage piping is the most logical point. The only exception to this is
siort horizontal runs of drain piping less than five (5) feet (1.5 m) in length.

This excoption does not apply to horizontal runs serving sinks or urinals. Once a cleanout is
installed at the upper end of a horizontal drainage line additional cleanouts are required ifthe length isa
straight run which exceeds one-hundred (100) feet (30.5 m)and inwhich case a cleanout is required at
intervals of not more than one hundred (100) feet (30.5 m) between cleanouts. Also, a cleanout is
Eegg)irgd for each change of direction ifthe total aggregate change exceeds one hundred and thirty five

egrees.
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