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A. DURAFLEX is 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.

Q. W h a t  is D U R A F L E X  p o l y b u t y l e n e ?
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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 to sunlight. 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 inactivate 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 thei v 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 not harmed
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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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. Vi11 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.

Q. P o l y b u t y l e n e  looks heavy. W h a t  does it w e i g h ?
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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 fire 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 r e t c ^  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.
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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.

6
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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 is 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.

B^c*use polybutyleue is new to this application, I imagin< that 
most of you are unfamiliar with its history of use and performance 
properties. Accordingly, I 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 use in
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’s 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 is 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 time, 
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 1: 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 fittings 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

cc: S. J. Elstad
R. C. Gust 
C. R. Lindegren 
P. N. Morales 
M. J. O'Brien
S. E. Pregun
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HOTEL t  RESORT IRDUSTRV

R e p r i n t e d  f r om  

HOTEL & RESORT INDUSTRY OCTOBER 1982

Operation.
Hotel-Safe:
Are You
Part Of It?M ore than 200 people gathered on prime Fort Lauderdale, Florida beach property recently for a very strange event. Hotel and motel dig­nitaries met on-site with insurance and code officials, product manufac­turing representatives, nationally rec­ognized 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 I V stations, as well as print and trade media from across the nation.They came to deliberately set a ho­tel afire and watch what would hap­pen. Their plan called for doing so ten different times over the three-day pe­riod.They gathered September 8, 9. and 10 to test the operation of new auto­matic fire sprinklers — a system which could save lives in hotel and motel fires, reduce serious injuries, and dra­matically 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 lead­ers.H o te l &  R e s o r t  In d u stry  magazine

by John Spinawas 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 sub­ject without realizing its importance to our clients — the general public.The Target: S a fe r  Hotel/Motel Prop ertiesWhy 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 ar­ticle, 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 dam­age will result from these fires.The death toll and property loss from fires in hotels and motels are in­cluded in these grim statistics and, whether or not you choose to inves­tigate the issues involved, you should be aware of the industry's — and your property’s — vulnerability to fire.No longer is the owner and man­ager of a hotel, motel, or resort prop­erty 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. Be­sides the possible life loss and civil suits that can result, the loss of room revenue while reconstruction takes place, and the certain, though un­measurable, effect on the property’s image, the average cost of that ho­tel/motel fire in property damaqe is $6,300.While tragic fires which claim mul­tiple deaths and injuries — like the MGM Grand fire — result in consid­erable news coverage, this should not lead you to believe that fires in ho­tel/motel structures are rare events. According to statistics from the Fed­eral Emergency Management Agency (FEMA ), about 1,000 hotel/motel fires occur monthly. Claimed in these12,000 i fires yearly are an estimated 150-200 hotel guests or employees and more than $75 million in property loss, again exclusive of the loss of rev­enue, possible legal costs, of difficult- to-calculate "im age”  costs.In 1GJ1, for example, FEM A’s pre­liminary estimates show approxi­mately 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 examina­tion 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 ad­vances in automatic fire sprinkler sys­tems." A review of the tests and remarks of the audience indicate that the goal was certainly achieved.T h e T ests: V isu al P ro o f O f  Sp rin k ler D e tecto r V alueFrom the outset, the tests were de­signed 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, bed­ding, 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, acceler­ants used in the arson-type fires var­ied, and the piping systems in the rooms were tested bom protected and unprotected by drywall or wood con­struction which is common to resort industry properties.Perhaps the most important plan­ning 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 inci­dents 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 t o ^ p  measure heat levels, carbon monox­ide buildup, and concentrations of hydrogen chloride (HCL) and hydro­gen 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 pro­duced from this type of material.Finally, to complete the realistic design of the hotel/motel setting, clus­ters of various types of heat and smoke detectors were placed in sev­eral locations in the rooms. Since such detectors are placed in the rooms by the manager of the hotel or spec­ified members of his staff and not by manu.facturers who are more aware of the proper placement, the d e b to r  clusters were scattered to allo„ for readings of fire danger from several different locations. Wiring used in cen­tral detector and alarm systems, as well as in electronic voice communi­cations systems, also was installed

0
T he  researchers a nd  repo rte rs  w a tch  th e  s ta ye d  f ire s  th ro u y h  te lev is ion  monitors. S o p h is tic a te d  equipment m easures th e  h ea t and to x ic  gases 
p ro d u ce d  in  the  Jire.

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

A  sm o u ld e rin g  f ir e  in  a  w astebaske t begins to  
p rod u ce  sm oke .

T est R esu ltsRaw data from the tests follow:T est #1: A rson  fire in hotel gu est room• Se ttin g : A hotel guest room, fur­nished with shag carpeting, foam mattress, two chairs, table and lamp. Doors and windows were dosed for the test. Polybutylene pipe was pro­tected by wooden soffit.• S o u rce  o f  Fire: Arson fire, ig­nited with a paper wick on a mineral spirits compound. The flammable liq­uid was spread around the room on the shag carpeting. The fire spread immediately into approximately % of the room.• Raw  D a ta  R e su lts : First smoke detector alert: 7 seconds. Sprinkler flow: 39 seconds. Maximum temp, level: 298'F. Fire extinguished: 4 min­utes following ignition.T est #2: W asteb asket fire in gu est room» Se ttin g : Hotel guest room fur­nished as in previous test. Fiberglass construction drapes with s. °er lining added. Vinyl wall coverings added. Pipe is protected by soffit.

• S o u rce  o f Fire: Match thrown into wastebasket containing newspa­per and other trash. Basket placed between chair and bed. After several minutes, the fire spread from the wastebasket to the bed.• Raw  D a ta  R e su lts: F<rst smoke detector alert: 52 seconds. Sprinkler flow: 6 minutes, 5 seconds after igni­tion. Maximum temp, level: 165:F. Fire extinguished: 10 minutes after ig­nition.T est #3 — A rson  fire in corridor• Se ttin g : Corridor of hotel floor is carpeted. Doors and windows in corridor are closed. Maid's cart con­taining sheets and other bedding ma­terial is set afire in center of corridor. Pipe is protected by soffit.• S o u rce  o f Fire: Arson fire, ig­nited with a paper wick on a mixture of acetone and mineral oil.• Raw  D ata  R e su lts : First smoke detector: 7 seconds. Sprinkler flow: 15 seconds. Max. temp, level: 130°F. Fire extinguished: 4 minutes.T est #4 — Sm o ld erin g  fire in gu est room• Se ttin g : Hotel guest room fur-

T h c  w astebaske t burs ts  In to  f la m e

T he w astebaske t is to ta lly  engu lfed  in  f la m e  and  
th e  sm oke  becom es th ic k . T he dam age  f ro m  th is  f ir e  is m in im a l because th e  s p r in k le r  was a c tiva te d .



nished as in previous tests. Doors and windows closed. Pipe is protected by soffit.• S o u rce  o f  Fire: Guest leaves hot iron on bed. Due to very high hu­midity conditions at test site, test was aborted after three hours. While in­formation for sprinkler analysis was not provided, valuable smoke detector data will be available when scientific analysis is completed.T est #5 — A rson  fire in gu est room• S e ttin g : Hotel guest room fur­nished as in previous tests. Drapes ana linings are added. Plastic pipe is unprotected. Doors and windows are closed.• S o u rce  o f  Fire: Half gallon of gasoline is poured onto bed and lit with a paper wick.• Raw  D a ta  R e su lts : Heat detec­tor alert: 6 seconds. Sprinkler flow: 6 seconds. Max. temp, level: 119CF. Fire extinguished: 5 minutes.T est # 6 — Fire in m aid 's cart In storage roomo Se ttin g : Smalt storage room off hotel corridor. No windows in room, door is closed. Maid’s cart is placed in room. Plastic pipe is unprotected.• S o u rce  o f  Fire: This was a sim­ulation of an accidental fire. Source was cigarette left in lower trash bag of maid's cart. Because of earlier smoldering test problems, the smol­dering stage was passed by and a match was used to light trash bag.• Raw  D a ta  R e su lts : First smoke detector: 33 seconds. Sprinkler flow: 2 minutes, 12 seconds. Max. temp, level: 98' F. Fire extinguished: 5 min­utes, 28 seconds.T est #7 — W asteb asket fire in gu est roomo S e ttin g : Guest room furnished as in previous tests. Wastebasket placed between table and vin l-cov- ered chair. Rayon/acetone/polv ester drapes used in the room. Wails cov­ered with vinyl coverings. Plastic pipe is unprotected. Window is closed. Door is left open.• S o u rce  o f  Fire: Match is thrown into wastebasket containing newspa­per and trash. Fire spreads from wastebaski 1 to vinyl chair, then to vinyl wall coverings.• Raw  D a ta  R e su lts : First smoke detector: 1 minute, 11 seconds. Sprin­kler flow: 14 minutes, 45 seconds. Max. temp, level: 130°F. Fire extin­guished: 19 minutes.

In  th is  c o n tro lle d  f ire ,  gasoline Is Ig n ite d  next to the  bed.

D e ta il o f  the  dam age  to  th e  bed a n d  w a ll fo llo w in g  a c tiva tio n  o f  the  sp r in k le r  system .

T est #8 — Fire in m aid’s cart in corridor• Se ttin g : Maid’s cart in carpeted hotel corridor. Cart contains sheets• and other bedding materials. Doors in corridor are closed. Pipe is pro­tected.• S o u rce  o f Fire: Simulation of accidental fire as in Test #6, except maid's cart is in hotel corridor. Igni­tion of fire as in Test #6.• Raw  D a ta  R e su lts: Smoke de­tector alert: 24 seconds. Sprinkler flow: 1 minute, 53 seconds. Max. temp, level: 93:F. Fire extinguished: 5 minutes, 17 second-..T est i t 9  — Sm old erin g fire in guest room• Se ttin g : Same as in test #4. Repeat of trial for smoldering fire sit­uation. Same humidity problems were encountered. Test was aborted after two hours. No smoke was present, very little char of bed occurred.T est #10 — A rson fire in guest room , lu ggage and con ten ts ignited• Se ttin g : 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.• S o u rce  o f  Fire: Nail (vlish re­mover is spread on contents, luggage and bed. Paper wick used to ignite fire.• Raw D a ta  R esu lts: Smoke de­tector alert: 12 seconds. Sprinkler flow: 1 minute, 9 seconds. Max. temp, level: 158 F. Fire extinguished: 4 min­utes, 21 seconds.Test #11 — A rson fire r.n guest room , lu ggage and con ten ts ignited• Se ttin g : Same scenario as in Test //10, except the sprinkler in the corridor was capped and the sprinkler and r.!i pipe and sprinkler hardware in the guest room was removed. The room therefore rescmbb .1 an un- sprinklcrcd hotel room.• S o u rce  o f Fire: Mixture of nail polish remover and acetone is spread on contents, luggage, and bed as in Test #10.• Raw D a ta  R esu lts: Heat detec- toi: 4 seconds. No sprinkler present. Max. temp, level: 540 F. Fire extin­guished: by Ft. Lauderdale fire de­partment (present during all tests) in^^approximately 8-10 minutes.G eneral C o n clu sio n s O f  The T estsThe raw data results noted for each

of the above tests should not be in­terpreted in any way to be absolute numbers. Because of minor adjust­ments that may be necessary due to equipment placement, varying com­puter 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 anal­ysis is completed. Capies of this report will be made available by writing: N a­tional Fire Protection Research Foun­dation, Capital Gallery, S- ;e 220, 600 Maryland Ave., SW, Wat .lington. DC 20024. Levels of toxic gases (CO, HCL and HCN) are now being ana­lyzed and will be covered in the proj­ect report. Because laboratory analysis is required to determine toxicity lev­els, general conclusions covered be­low do not cover the effect of these toxic gases.
HOTELiRESORTinDUJTRV^ P § € lll(§ ii l p MSeveral general conclusions can be drawn from the tests, however, even without benefit of the final data anal­ysis.By simple comparison of the two similar scenarios of tests #10 . nd # 11. it is obvious th it a sprinkler sys­tem adds a significant life safety po­tential 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 th e  room o f  o r ig in  within 19 minutes.Because the fire was extinguished in the room of origin by the sprinkler system, threat of fire death and seri­ous 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 maxi­mum 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 in­dicate 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 poly­butylene system used for installation of the sprinkler systems sustained no damage during the Ft. Lauderdale testing and therefore still holds prom­ise as a lower-cost alternative for re­trofitting 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 per­formance.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 accomplish­ing sprinkler installation deserves fur­ther examination by both code officials and hotel/motel owners facing retrofit decisions.Hotel/M otel Fire S a fe ty : Now A C o n su m er C o n ce rnThe MGM Grand and Hilton Hotel fires led to a great deal of public in­terest in hotel/motel fire safety. Fire service organizations, as well as in­dividual owners and managers of re­sort 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 in­dustry hasn’t yet made the commit­ment 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, sa id he gets ca lls  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 P la issance . 
"where I maintain a listing of the 
safety features—sprinklers, smoke de­
tectors. a la rm  systems, staff training, 
and the like. The questions a ren ’t a l­
ways easy  to answer. People are much 
more aware  of fire danger than they 
used to be."

P la issance added that he personally 
knows of hotel and motel properties 
that have lost business becau se of the 
absence  of safety systems. This has 
resulted, he said , "in property m an­
agers and owners asking what they 
need to do. not only what they have  
to do."

Echos of P la issance ’s  sta tements 
were heard throughout the audience 
at the Ft. Lauderdale test site. When 
asked about the resort industry’s  ris­
ing interest in increasing its fire safety. 
John  Veelenturf. a vice president of 
the Shera ton  Corporation and its di­
rector of safety, sa id " the introduction 
of foam p lastics and many fuel-de­
rived mater ia ls in the last severa l d e­
cad e s  have led to a  very changed fire 
problem than that of the early 20lh 
century.”  While there's no doubt that 
code ch anges will force many owners 
and m anagers to install sprinkler sy s­
tems and take other steps. Veelenturf 
said leaders in the industry h ave  a l­
ready begun fire safety programs, like 
increased staff training, inspection of 
mater ia ls procured for the hotels, and 
other projects, l i e  added that all of 
Shera ton 's new hotels will be sprin­
klered and that the corporation is 
“ vigorously pursuing possibilities for 
retrofitting existing properties."

Another representative from a m a­
jor hotel chain , who asked not to be 
identified, added that hotel motel in­
dustry leaders are indeed making 
progress toward improved fire safety. 
"All of the m ajor chains are taking 
steps ."  he said , "b e cau se  the pressure 
to do so from the clientele h as forced 
the issue. Many people come in and 
ask not to s tay 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 serv ice 
representative from Maryland and a 
former restaurant hotel manager who 
was present at the site, summed up 
the public concern in a challenge. 1 Ie 
sa id that guests booking 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? Y e s  again. And the 
pool, restaurant, and bar? Again, the 
guest is satisfied. But ask  if their 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 b ecau se of these 
om issions bring visions of a  towering 
inferno to the ave rage  person. The 
ave rage  guest may not understand the 
workings, technology, or soph ist ica­
tion of fire protection systems. He 
may not even know what that silver- 
looking thing in the ceiling is, but he 
knows what he w a n t s— and that's 
built-in protection."

HOTELRESORTIflDUSTRVs p m m(p vfp !
Sonny Sc,-irff, director of fire pro­

tection for Marriott Corporation, 
ag ree s  with those sentiments. "The 
public lias become increasingly aware 
of fire safety. Today, all of Marriott's 
109 hotels are at least partly sprin­
klered, and about two-thirds are com ­
pletely sprinklered. The company has 
budgeted 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 severa l of the 
larger hotel and motel chain s arc tak­
ing steps to increase file safety, au­
thorities in the fire serv ice are still 
concerned about the great number of 
hotels and motels that are not actively 
pursuing the issue.

John  Gerard, executive director of 
the National l ire Protection Research  
Foundation and former fire chief in 
Los Angeles, said that many people 
m ay mistakenly believe that it’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 m easure being 
weighed today is tli.it of personal 
safety — fire safety — during their stay

in a  p lace away from home. If you 
speak with leaders in the industry, 
you ’ll fit d that people are not only 
ask ing those questions, but they're 
doing so  in grea ter and greater num­
bers ."

Gerard and other fire serv ice and 
code officials at the test site expressed 
hope that the positive results of the 
sprinkler tests would spur interest 
from both the smalle r and larger 
members of the resort industry trade.Issu e s For Review

After three days on-site, the aud i­
ence b ecam e increasingly aware  of 
severa l factors which have kept resort 
property owners and m anagers from 
immediate ly adding sprinkler system s 
to their structures. These boil down 
to three central issues: codes : change 
and the fear a sso c ia ted  with it: and 
costs .C o d e s : Despite the one in four 
odds of a fire occurring in a  hotel-type 
property, th e  general feeling in the 
audience w as that a greater incentive 
would be necessary to induce an owner 
to take action. Of course, the obvious 
incentive is a  code requirement.

B ecau se  both cod e s  and the en­
forcement of codes var ies from juris­
diction to jurisdiction, it is difficult to 
address the question of code problems 
in general or national terms. It is sa le 
to c \y, however, that the hotel motel 
owners or m anagers have a difficult 
time, technica lly and financially, 
dealing with provisions of iuc.il build­
ing and life safety codes and view the 
addition of sprinkler systems as som e­
thing which will lie accomplished 
"when it has to he done," a s  severa l 
s la ted  during the tests.

Sonny Scarf! , director ol fire pro­
tection for Marriott, ag rees that this 
oph ion  likely prevails in the industry, 
but is quick to point out thul " a  single 
incidence of fire often forces a ch ange 
of opinion, particularly if facts about 
the reliability of sprinkler system s are 
studied by those making the dec i­
sions."

Those ch ange s of opinions for both 
tin hotel owner and the code official 
a re  the uirer ’ result of public pressure. 
Where sprinkler system s are required, 
the local officials will be more active 
in enforcing the code than ever before 
because the aw aren ess of the public 
about hotel motel fire safety is h igher 
than ever before.

Local code officials, cognizant of 
cost considerat ions facing a  hotel 
owner and public pressure, sometimes 
I ave the option of allowing changes

to the strict letter of the law when the 
code a llows for “ a lternate means of 
ach iev ing fire protection.”  Such  code 
a llowances m ay  permit a  local official 
to approve use of a  conduit not men- 
honed in the code itself (such a s 
polybutylene) or adopt other m ea s­
ures which m ay be less expensive a l­
ternatives for the owner committed to 
sprinkler installation.

R ichard Johnson , a  former code 
official from Memphis, believes that 
"unique conditions" previously had to 
exist before the ave rage  code official 
would exercise this authority freely.

In some ca se s . Johnson explained, 
a  city may be operating under an an­
tiquated code. If the building owner 
c am e  in with a sprinkler design b e­
cau se  h e ’s experienced a fire and 
wants to  upgrade his fire protection, 
the code official faces a  "Catch  22” 
situation. If he allows an "alternative 
m ean s”  system , lie could be charged 
with malfeasan ce ; if the holds tight to 
the letter of the law and another fire 
occurs , he and the city could be crit­
icized. sa id Johnson .

Nonetheless, code officials around 
the country realize the position in 
which the hotel owner is p laced , says 
Bill Tomes, ass is tan t fire m arsha l of 
S an  Diego. “Many are now agg re s­
sively pursuing tradeoffs to increase 
fire protection and to m ake it a t t ra c­
tive enough for individuals to sprin­
kler their properties whether or not 
it’s ca lled for in the code ."

While it is true (' at cod e s  present 
a  problem for the hotel owner facing 
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 m ay not lie in the hote lman ’s 
best interest to “ wait until we have to 
sprinkler buildings." In fact, voluntary 
action now could be to the hote lman ’s 
benefit since his property will be very 
m arketab le  when the forsccnhic code 
ch ange  occurs .C h a n g e  and the fear a sso ci­ated with it: Any change in resort 
industry property management — 
whether it directly affects the property 
or only the employee side of the busi­
ness — is accomp lished  by an unden­
iable measure of re luctance 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 d iscussed during 
the Ft. Lauderdale testing.

An immediate concern ra ised 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, a s  is the looks of the 
new sprinkler system  in the hotel en­
vironment.

With b lack iron and copper piping 
systems, a  longer downtime per room 
is obviously necessa ry becau se  the 
system requires soldering, welding, 
and sim ilar procedures at or near the 
p lace of installation. Nonetheless, ex­
perts the test site est imated only 3-4 
days per floor (30 + rooms per floor) 
for complete installation. In off-sea­
son, this m ay not be difficult to a r­
range.

For polybutylene systems, the pipe 
connections are made by a mold sy s­
tem which does not require soldering 
or welding, and the lightweight, flex­
ible nature of the pipe allows it to be 
curved and snaked around obstac les . 
These features a lso  permit much of 
the set-up and molding work to be 
accomplished in a  distant location, so 
disruption only occurs in the actua l 
pipe hanging and soffit covering stages, 
which are necessary with e ither type 
of conduit.

Aesthetic considerations a re  easily 
handled in retrofit s ituations by in­
stallation of wooden or wall board sof­
fit along the length of the hallway, 
with protrusions into e a ch  room en­
trance. Soffit on interior pipes a lso 
hides the piping and is eas ily a c c om ­
plished.

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

• Plastic pipe dam age. While use 
of a  b lack iron or copper system 
avo ids the issue of the sprinkler sy s­
tem itself burning, severa l in the Ft. 
Lauderdale audience expressed con­
cern about the performance of plastic 
pipe under fire and extreme water 
pressure.

Tony Sch roer , a  polybutylene man­
ager for She ll Chem ica l Company, re­
viewed scientific test results of the 
polybutylene system  for the audience 
and many misconceptions were a d­
dressed. “ Unlike other p last ic s on the 
market, polybutylene h a s  very high 
temperature properties,”  said Schroer. 
It is the only plastic pipe carrying a 
200 F temperature rating, and has a

914CF igniting point.
Testing conducted at the University 

of Maryland indicated that S ch ro e r  is 
correct. R e sea rch e rs  believed that 
" th e  piping can withstand the ceiling 
tempera tures that can be generated 
in light hazard occupancy long enough 
for the sprinkler h ead s to activa te , 
and thus control the fire and reduce 
room temperatures .that will be gen­
erated down to a  to lerab le level tha t 
will not threaten the piping sy stem .”

Tests in Ft. Lauderdale under actua l 
fire conditions a^so indicated no a p­
parent d am age  to the polybutylene 
system , when either protected or un­
protected by the soffit.

Questio from the audience a lso 
dealt with the "addition of another 
plastic materia l in an a lready toxic 
environment." S ch ro e r  noted that 
when polybutylene is burned in the 
laboratory, it "burns a s  c lean a s  a 
cand le ."  Hydrogen chloride and hy­
drogen cianide, common toxic g a s e s  
front burning plastics , a re not given 
off by polybutylene. "Ch ance s  of the 
fire reach ing th is level of intensity 
where the pipe would burn are  rare, 
and if it ever did occur, a lmost any 
kind of system  would be in danger ."  
S ch ro e r  added.

• M aintenance fears. A final “ fear"  
noted by some in the aud ience con­
cerned the amount of main tenance or 
staff training which may be required 
in a  decision to retrofit hote ls with 
au tomatic sprinkler system s.

According to Jo hn  Gerard , execu­
tive director of the National Fire Pro­
tection R ese rach  Foundation, th ese  
fears are aga in unfounded. "The sy s­
tem s require no more main tenance 
than the normal water distribution 
system and the monitoring of pressure 
levels and system  ch eck s  a re  g ener­
ally performed by the fire serv ice  or 
insurance industry offic ia ls ," Gerard 
said. Checks of the sprink le 's lie 
added, are really no more c r rm le x  
than those required for boiler or wmer 
hea te r systems.C o sts : Undoubtedly, the major 
drawback to retrofitting hote ls and 
motels with sprinkler sy s tem s in­
volves cost of the system s, cost of l a­
bor, and cost of downtime for 
installation.

Bill Testa, a  m anager for eng ineer­
ing with the Grinncll Fire Protection 
Systems 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 carpe ting ."

In independent te s ts performed for



Shell Chemical Company, a 44 per­cent cost savings was realized in the use of polybutylene over copper con­duit. Shell claims the savings are prin­cipally derived from material and labor time differences in this private residence test, which is viewed as rep­resentative of possible savings avail­able in hotel/motel retrofit settings.In either system, though, the costs are significant. As one hotel manager stated, "there is no doubt that the sys­tems 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 re­mains “ when?"John Veelenturf, a vice president of Sheraton Corporation and chairman of the American Hotel & Motel As­sociation’s Fire and Safety Commit­tee, 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, ex­amination 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 state­ments, 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 Al­lendale Insurance Conq .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 sprin­kler systems will encounter high costs. Discussions with code officials, man­ufacturers. and insurance represen­tatives, however, may result in tradeoff savings not otherwise available.V /iff iJtl.S I lotl'l tit lit'Mirl Iliclltsliy.s/M’r hllh'/nut 
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S p o n so rs  O f  T he T estsFederal Emergency Manage­ment Agency director Louis O . Giuffrida said the Fort Lauderdale i ire 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 avail­able to the American public."Those sponsoring the event were:
• Fcderc E m ergency M anage­

m ent A gency (FEM A): FEM A’s mission is to prepare for and re­spond to a wide variety of emer­gencies and disasters, including the threat of fire. The agency has no regulatory powers, but instead has served as a catalyst in the devel­opment of automatic sprinkler technology as a mitigation mea­sure 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 pri­vate industry to spur development of sprinkler systems.
• N ational Fire Protection R e ­

search Foundation: The Founda­tion 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 cooper­ative projects with the government, business, industry and individuals interested in reducing fire losses.
• Grinnell Fire Protection S y s ­

tem s Com pany: Grinnell, one of several manufacturers of sprinkler

heads, made a significant break­through 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 in­stallation work necessary for the Ft. Lauderdale tests.
• M arriott Coq jtion : Mar­riott m ide all the arrangements for the use of a vacant hotel in the Ft. Lauderdale tests, and provided fur­nishings necessary for the rooms used in the burns. The corporation has assumed a leadership role in retrofitting hotel and motel struc­tures with advanced automatic sprinkler systems and has spon­sored many life-safety sprinkler promotions in the past.
• Shell C hem ical C om pany: 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 list­ing as an approved conduit for sprinkler application.
• S im p lex  Tim e Recorders 

C om pany: Simplex 1/ 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 com­ponents of an emergency voice communicatons system and its multiplex panel system for moni­toring activity in each of the test fires.FEMA neither endorses nor im­plies endorsement of any product or service offered by the various sponsors of the Ft. Lauderdale tests. Their participation was coordi­nated by the National Fire Protec­tion Research Foundaton.
Sprinkler Sy stem s: A re They Worth It?On the final morning of the Ft. Lau­derdale 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 grad­ually flamed, covering the bed and spreading to the walls."He ther stated that this very situ­ation recently occurred in two hotel

properties, one sprinklered and one not sprinklered, lire sprinklered hotel in Oregon sustained approximately $(>,000 dam­age, no one was killed or seriously in­jured, and the room was out of service for only three days.The fire in the unsprinklered hotel in Texas resulted in 12 deaths, a num­ber of injuries, and, as yet, an air oun^^ of property damage not being d is^ y  cussed due to pending lawsuits. The damaged section of the hotel lost more than three days of service.H£R|



C®- \
ry & <

9



Flexible Dura/lex pipe speeds installation.
T h e  p ip e 's  flexibility w a s  a  

real a s se t  in th e  lirst installation 
b e c a u s e  the  h o u s e  w a s  c lose  to 
com ple t ion .  T h e  D uraflex  p ipe  
cou ld  b e  c u rv e d  a r o u n d  o b s t a ­
cles a n d  r o u te d  easily, m in im iz­
ing the  ex te n t  to  w h ich  the  n e w  
constru c t io n  w a s  d is tu rbed .  This 
d e m o n s t r a te d  a n o th e r  a d v a n ­
tage  o f  the  p ipe: its applicability 
to  retrofitt ing th e  s y s te m  into 
existing h o m e s .  “ W e like th e  
p ip e ,"  R o n  C o le m a n  said, " a n d  
it 's especially  g o o d  for r e t ro ­
fitting. With th e  e x p a n s io n  a n d  
w id e -sp re a d  a c c e p t a n c e  w e  
see  for res iden tia l  spr ink le r  sy s­
tem s, th e  ability to  retrofit exis t­
ing h o m e s  >c. g o in g  to  b e  just 
a s  im p o r ta n t  a s  n e w  h o m e  
installa tions."Durable Duraflex stands up to temperatures and Mme.

R e d u c e d  m a i n t e n r ^ r e  
is a n o th e r  p lus  with Duraflex  
pipe. B e c a u s e  D uraflex  d o e s n ' t  
c o r r o d e  a n d  it resists scaie  
bu ild -up ,  it isn’t n e c e s s a ry  to 
flush th e  sy s te m  o u t  p e r io d i­
cally. w h ich  m u s t  b e  d o n e  with 
m eta l  p ip e  sys tem s .  Duraflex

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.
W h e n  c o m b i n e d  w ith 

s m o k e  d e te c to r s  a n d  low- 
t e m p e r a t u r e  se t-off  res iden tia l  
fire sp r ink le r  h e a d s ,  D uraflex  
p o ly b u ty le n e  p ip e  h e lp s  fo rm  
a n  in - h o m e  fire p ro te c t io n  sy s ­
t e m  th a t ' s  b e e n  p r o v e n  e ffec ­
tive in con tro ll ing  c o m m o n  
h o u s e h o l d  fires w ith in  sec o n d s .  
D u ra f lex  p ip e  m a k e s  th e  sy s te m  
e a s y  a n d  fast to  install in b o th  
n e w  a n d  exis ting  co n s t ru c t io n ,  
a n d  easi ly  a f fo rd ab le  to  m o s t  
h o m e o w n e r s .

R e c e n t  s tu d ie s  rev ea l  th a t  
o n  th e  a v e ra g e ,  s o m e o n e  d ie s  
o r  is se r iou s ly  in ju re d  in a  fire in 
th e  U n i te d  S ta te s  e v e ry  12 m i n ­
u tes .  A n o th e r  s tu d y  in d ica te s  
th a t  res iden tia l  fires in h o m e s ,  
to w n h o m e s ,  c o n d o m in iu m s ,  
a p a r t m e n t s  a n d  m o b i le  h o m e s ,  
a c c o u n t  for 7 7 %  of th e  d e a th s ,  
68%  of th e  injuries, a n d  4 6 %  of 
th e  p r o p e r ty  lo sses  an n u a l ly  
d u e  t o  fires.

In w h a t ' s  to  se rv e  a s  a 
m o d e l  installa t ion for fu tu re  
s y s te m s  a n d  c o d e  o rd in a n c e s ,  
th e  first a p p r o v e d  a n d  in s p e c te d

’ D u ra jlc x '“ is a trudem ark fo r  poly- 
buty lene resin m ade b y  Shell C h e m i­
cal C o m p a ny and fo r  po lybu ty lene  
p ipe  m anufactured  u nd e r license from  
Shell.

residentia l fire sp r in k le r  s y s te m  
w a s  recen tly  installed in  S a n  
C le m e n te ,  California. T h e  city 
h a s  inc lu d ed  p o ly b u ty le n e  p ip e  
in its Residentia l F ire S p r in k le r  
C o d e  a s  a n  a p p r o v e d  m ater ia l .  
S a n  C le m e n te  Fire C h ie f ,  R o n  
C o le m a n ,  said, “ P o ly b u ty le n e  
p ip e  can  he lp  in h o ld in g  costs  
d o w n .  T h e  p ipe  p e r m i t s  fast 
a n d  inex pen s ive  ins talla t ion .
S o  it ho lds  the  cos ts  o f  a  h o m e  
spr ink le r  sys tem  to  a n  a f fo rd a b le  
level, w hich  h e lps  to  r e d u c e  r e ­
s is tance  from h o m e o w n e r s . "Low cost, fast installing Duraflex makes system affordable.

It took  less th a n  o n e  d a y  to  
c o m p le te  th e  first in s ta l 'a t io n  of 
this n e w  type  fire sp r in k le r  sy s ­
t e m  in a  n e w  h o m e  lo c a t e d  in 
th e  S a n  C le m e n te  sub d iv is io n  
o f  C y p re s s  S h o res .  A l th o u g h  
th e  h o m e  is v a lu ed  a t  o v e r  
$ 5 0 0 ,0 0 0 .  the fire sp r ink le r  
sy s te m  w as  no t  e x p e n s iv e ,  r e p ­
resen t in g  less th a n  1 %  o f  th e  
h o m e ' s  .otal c o n s t ru c t io n  cost. 
B e c a u s e  the  size o f  th e  sy s te m  
ins talled  is p ro p o r t io n a l  to  the  
h o m e ' s  size, the  s a m e  a v e r a g e  
p e rc e n t a g e  cost o f  less t h a n  1 %  
of th e  h o m e 's  c o n s t ru c t io n  cost  
is a  g o o d  es t im ate  for m o s t  n e w  
h o m e  installations.

F ire  Inspector Ed Harrod checks installction of fire sphnkler specifically designed for residential use.

Installa tion  is fast a n d  s im ­
p le  for fire sp r ink le r  sy s tem s  
using  D ura f lex  p ipe. Plastic 
m e c h a n ic a l  fittings th a t  c a n  be  
easily  a n d  qu ick ly  a s s e m b le d  
a r e  u se d .  T h e  c o n n e c t io n s  are  
m a d e  w i th o u t  so ldering ,  w e ld ­
ing. gluing, so lven ts ,  p ip e  d o p e  
o r  flux. L igh tw eigh t,  flexible, 
D u ra f lex  p ip e  c a n  b e  c u rv ed  
a n d  s n a k e d  a r o u n d  obstac les ,  
th r o u g h  w alls  a n d  ceilings, b e ­
tw e e n  floors a n d  a c ro s s  attics.

•  •

•  •

p ip e  c a n  s t a n d  u p  to  high a tt ic  
h e a t  in th e  s u m m e r ,  a n d  
d oesr ,  '  c rack  if w a te r  freezes in  
it d u r in g  th e  winter .  A l tho ug h  it 
isn’t n e c e s s a ry  to  d ra in  d o w n  a  
D uraflex  p ip e  sys tem , it s h o u ld  
still b e  c h e c k e d  periodically  fo r  
p r o p e r  func t ion ing  of the a u t o ­
m a t ic  a la rm  devices.

P r o p e r  installation is im ­
p o r t a n t  for m a x im u m  e ffec tive­
ness .  E x c e p t  for th e  sp r in k 'e r  
h e a d s ,  all installation m a te r ia ls  
a re  plastic. M etal c o n n e c t io n s  
a n d  installa tion  p arts  sh o u ld  
n o t  b e  u s e d  a s  th ey  c ou ld  a c t  
as  a  h e a t  sink  d u r in g  a  fire a n d  
d a m a g e  th e  sys tem . B o th  th e  
D uraflex  p ip e  a n d  sprinklers 
a re  laid o u t  a n d  lo ca ted  for 
m a x im u m  p ro tec t io n  a n d  fast 
r e s p o n s e  to  a  fire a n y w h e re  in 
th e  building.San Clemente leads the way to in-home fire protection.

T h e  C ity  of S a n  C le m e n te  
Fire D e p a r tm e n t  h a s  b e e n  
p ro g ress iv e  a n d  ins trum en ta l  
in d e v e lo p in g  a  practical a n d  
in ex p e n s iv e  res identia l fire 
sp r ink le r  sy s tem . S a n  C le m e n te  
Fire D e p a r tm e n t  officials h a v e  
b e e n  w o rk in g  with m a n u f a c ­
tu re rs  of fire p ro tec t io n  e q u i p ­
m e n t ,  th e  U n i ted  S ta te s  Fire 
A dm in is tra tion ,  a n d  o th e r  p r i ­
v a te  c o m p a n i e s  a n d  public 
ag enc ies ,  to  estab lish  a  n a t io n a l  
c o d e  a n d  a n  effective, a f fo rd ­
a b le  sys tem .

S a n  C le m e n te  originally 
b e c a m e  in te re s te d  in res iden tia l  
fire sp r ink le r  sy s tem s  as a  w a y  
to  c o m p e n s a t e  for the  poss ib le  
re d u c t io n  in city services su ch  
a s  fire p ro te c t io n ,  resulting f ro m

lo w e r  tax  r e v e n u e s  following 
C alifornia  tax  re form s .  T h e  R e s ­
identia l Fire S p r in k le r  C o d e  
w a s  im p le m e n te d  with a  city 
o rd in a n c e  requ ir in g  sp r ink le r  
sy s te m s  in all n e w  co n s t ruc t io n ,  
b o th  res iden tia l  a n d  c o m m e r ­
cial. T h e  o rd in a n c e  m a y  b e  
e x p a n d e d  to  in c lu d e  s o m e  
exis ting buildings, a s  well.San Clemente code has four specific objectives.

A cco rd in g  to  R o n  
C o le m a n ,  th e re  is a  four-fold 
s e t  of o b jec t ives  th e  city a n d  
th e  Fire D e p a r tm e n t  h o p e  
to  a ccom p lish  w ith  the ir  fire 
sp r ink le r  code .  First, to  m in i ­
m ize res identia l fires a n d  r e ­
d u c e  p ro p e r ty  loss.  S e c o n d ,  to  
limit a n d  co n tro l  fire b e fo re  it 
r e a c h e s  flashover.  F la sh o v e r  
o c c u rs  w h e n  a n  a r e a  b e c o m e s  
s u p e r h e a t e d  ( 8 0 0 - l , 0 0 0 ° F )  in 
d e v e lo p in g  fires a n d  th e  o x y g e n  
in th e  air  su Jden ly  e x p lo d e s  in 
a  fireball. F la sh o v e r  is le tha l  to  
a n y o n e  in t l v  vicinity a n d  it 
c a n  invo lve  the  en t i re  bu ild ing  
in f lam es within m inu tes .  Third , 
to  accom p lish  th e s e  o b jec t ives  
with spr ink ler sys tem s .  C o le m a n  
q u o te d  a  J o h n s  H o p k in s  U ni­
versity  s tu d y  w h ich  says, “ re s ­
identia l fire sp r ink le r  sy s tem s  
c a n  irrefutabk, br ing  a b o u t  a 
significant r e d u c t io n  in loss  of 
life a n d  p ro p e r ty  d u e  to  fire." 
A n d  fourth, to h o ld  d o w n  the  
cos t  of this fire p ro te c t io n  so  
m e  j t  h o m e o w n e r s  can  affo rd  it.

C on tro l l ing  f la sh o v e r  w as  
particularly  im p o r ta n t  in d e ­
ve lop in g  a  spr ink le r  sy s te m  for 
residentia l use. C o m p a r e d  to 
industrial fires, re s iden tia l  fires

p o se  se v e ra l  spec ia l  p ro b le m s  
for con tro l  b y  a u to m a t ic  sp r in k ­
ler sys tem s.  R esiden t ia l  p r o p ­
erties h a v e  sm a lle r  r o o m  sizes 
a n d  low er  ceil ings w h ich  c a u s e  
te m p e ra tu re s  a n d  toxic g a s e s  to  
so a r  to le th a l  levels m o r e  r a p id ­
ly th an  in indus tr ia l  fires, s t u d ­
ies sh o w  th a t  te m p e ra tu re s  
nearly d o u b le  b e tw e e n  th e  
fourth a n d  fifth m in u te s  o f  a  
fire. S m a l le r  r o o m s  a n d  lo w er  
ceilings a lso  re q u i re  a  different 
spray  p a t t e rn  for th e  sprinkler 
to  be  effective. T h e  sy s te m  also  
has  to  b e  u n o b tru s iv e ,  in e x p e n ­
sive a n d  vir tually  m a in te n a n c e  
free to  b e  to iclly  a c c e p ta b le  to  
h o m e o w n e rs .The design and test of the system.

S p e c ia l  lo w - te m p e r a tu re  
set-off sp r in k le r  h e a d s  th a t  
re lease  a t  165 °F  h a v e  b e e n  
d e v e lo p e d  b y  G rinne ll  Fire 
P ro tec tion  S y s te m s .  T h e s e  
re sp o n d  five t im es  fas ter th a n  
industrial ty p e  sprinklers.  A n  
im p rov ed ,  w id e r  sp ra y  w a te r  
d is tribution p a t t e rn  d e v e lo p e d  
for res iden tia l  r o o m s  k n o ck s  
d o w n  fire w ith in  s e c o n d s  b e ­
fore it c a n  g row . T h e  coo ling  
effect k e e p s  o th e r  spr ink lers  
from b e in g  se t-c ff  u n n e c e s s a r ­
ily, k ee p in g  w a te r  p re s su re  a t  
m a x im u m  levels. T h e  d es ign  
a n d  size o f  th e  h e a d s  k e e p s  
th em  from  b e in g  to o  o b t r u ­
sive. By c o m b in in g  tn e s e  
sprinkler h e a d s  with D uraflex  
pipe, a n d  s m o k e  d e tec to rs ,  fire 
officials h a v e  p u l  to g e th e r  a n  
effective s y s te m  th a t  c a n  b e  
easily a n d  a f f c rd a b ly  installed 
a n d  m a in ta in e d  in m o s t  h o m e s .

Tests w e r e  c o n d u c te d  by  
the  S a n  C le m e n te  Fire D e p a r t ­
m e n t  o n  this sy s tem  prior to  
writing th e  c ity’s fire spr ink ler 
code .  T h e  tes ts  w e re  d e s ig n e d  
to d e m o n s t r a t e  a n d  c h e c k  th e  
sy s te m 's  e f fec t iven ess  in c o n ­
trolling typical h o u s e h o ld  fires, 
a n d  to identify  specia l  co ns id  
e ra t ions  to  b e  in c lu d ed  in th e  
code. U sing  a n  a b a n d o n e d  
h o u se  p l a n n e d  for dem oli t ion ,  
fire officials s e t  th ree  s e p a r a te  
test fires in s id e  a n d  in the  gar-

Tests conducted on this s y s te m  proved it can control common house­hold fires in seconds. Time lapse in photos: 20 secs. Test fire builds in photos one and two, and is rapidly extinguished in photo three.



a g e  u s in g  c o m m o n  h o u s e h o l d  
furnishings a n d  m ateria ls .  In 
e a c h  o f  th e  tes t  fires, th e  sp r in k ­
ler h e a d s  r e s p o n d e d  rap id ly  
a n d  h a l ted  th e  fire 's g ro w th  in 
s ec o n d s .  T h e  tes ts  p r o v e d  that  
th e  sy s tem ,  w h ich  is n o w  th e  
o n e  d e sc r ib e d  in th e  city’s 
c o d e ,  will co n tro l  m o s t  c o m ­
m o n  h o u s e h o l d  fires in less 
th a n  th r e e  m inu tes .  S im ilar  
tests  c o n d u c te d  b y  th e  C a li fo r­
nia S ta te  Fire M arsh a l l 's  office 
co n f i rm e d  th e s e  results . (S e e  
p h o to s  p a g e  3 . )

O th e r  s tu d ie s  h a v e  s h o w n  
tha t a  sy s tem  like th e  o n e  in s ta l­
led  in S a n  C le m e n te  will k n o ck  
d o w n  a  fire fast e n o u g h  to  sav e  
a  p e r s o n  lying in a  b e d  nex t  
to  the  fire. In t h e  ro o m  of  o r i ­
gin, th e  sp r ink le r  p r e v e n t e d  
e y e -h e ig h t  t e m p e r a tu r e s  a n d  
c a rb o n  m o n o x id e  g a s  from  
re a c h in g  lethal levels, w hile  
a d e q u a t e  a m o u n t s  of o x y g e n  
r e m a in e d  to k e e p  th e  air 
b re a th a b le .

“ T ren d  o f  t h e  f u t u r e "  fo r  
h o m e s .

R o n  C o le m a n  s e e s  the  
sy s te m ’s a d v a n ta g e s  ca tc h in g  
o n  fast. H e  said, "R es id e n tia l  
spr ink ler sy s te m s  a r e  th e  t r en d  
of the  future .  In m o s t  n e w  
h o m e s ,  we 'l l  p r o b a b l y  s e e  
built-in sp r ink le r  sy s te m s  b e ­
co m in g  s t a n d a rd  fea tu res .  T h e  
m a jo r  safe ty  a n d  loss  p r e v e n ­
tion b enefi ts  of  sp r in k le r  s y s ­
tem s  will m a k e  t h e m  v e ry  
p o p u la r ,  fast. W e ’ll p ro b a b ly  
s ee  m o r e  sy s te m s  ins ta l led  in 
the  nex t  10  y e a r s  th a n  in the  
last 100  y e a rs ."

" O v e r  4 0 0  cities h a v e  
a sk e d  for co p ie s  of  o u r  s tan  
d a rd s ,"  C o le m a n  re p o r te d ,  
" a n d  m a n y  a r e  us ing  u s  a s  
a  m o d e l  for the ir  o w n  s t a n ­
d a rd s ."  In m a n y  a re a s ,  v o l u n ­
tary s t a n d a rd s  for res iden tia l  
spr ink le r  sy s te m s  a r e  b e in g  
im p le m e n te d ,  a n d  a  g ro w in g  
n u m b e r  o f m un ic ipa l i t ies  a r e  
en ac t in g  m a n d a t o r y  c o d e s .  In 
the  n e a r  future, th e s e  s t a n d a r d s

m a y  b e c o m e  vir tually  a  n a t i o n ­
w ide  m a n d a t o r y  bu ild ing  c o d e  
re q u i re m e n t .

Left to Right; Mr. Charles Brent President of BJS Cor­poration. consulting engi­neers on the installation and supplier of the polybutylene pipe; San Clemente's Fire Chief. Ron Coleman, and Fire Inspector. Ed Hairod: and polybutylene plumbing rep­resentative, John Rosso.
C o le m a n  c o n c lu d e d ,  

" A n o th e r  m a jo r  fac to r  in th e  
g ro w ing  d e m a n d  for res identia l 
fire sp r ink le r  sy s te m s  is a 
c h a n g e  in th e  p h i lo s o p h y  b y  
m o d e r n  (ire m a n a g e r s .  T h e y ’re 
n o w  loo k in g  at  built- in  t e c h ­
n o lo g y  a s  a  m e a n s  of im p r o ­
ving overa l l  fire sa fe ty  a n d  p ro  
lec t ion  e ffec tiveness ,  ra th e r  
th an  rely ing so le ly  o n  e x p e r t  
fire d e p a r t m e n t  p e r s o n n e l  a n d  
their  e q u ip m e n t . "

Shell Chem ical Company 
Sales Offices Polybutylene

Northeast 2 Corporate Park Drive. Suite
Whitp Plaint New vork 10604^^(914)694-1116

Southeast
(404)955-4600

Central
(713)241-3897

West
(209)952-1908

White Plains. New vork 10604 

320 Interstate N. Parkway 
Atlanta, Georgia 30339 

One Shell Plaza 
Houston. Texas 77002 

P  O  Box 7637 
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 
te rn s  and conditions set out in the contract, 
orr.er acknowledgement an d /o r  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 
cus tom er shall make its own assessment to 
determine the product 's suitability for a particu­
lar purpose. No warranty is expressed or im­
plied regarding such other information, 
the data upon which the same is based, 
or the results to he obtained from the use 
thereof; that any product shall be merchant­
able or fit for any particular purpose: or that 
the use of such other Information or product 
will not infringe any patent.

IX’cembet l‘Wl

Shell for answers

©

SC l>H.ri HI 
Printed In U S  A 1281 f« 1
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F ire  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’s 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.

H X 2 3 4 7 0 1 7
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P r e p a r e d  F o r :

A t t e n t i o n  O f :  

A u t h o r i z e d  B y :

S h e l l  D e v e l o p m e n t  C o m p a n y  
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H o u s t o n ,  T e x a s  7 7 0 0 1
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M A T E R I A L  T E S T E S
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B u m  R a t e

S a m p l e  I d e n t i f i c a t i o n  C l a s s i f i c a t i o n  (n a / r d u n . )

P B  4 1 0 1  - L o t  4 A C P - 0 0 4 , 1 2 4  m i l s  9 4 K 3  2 7 . 0  ( 2 7 . 0 ,  2 7 . 0 )
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T E S T  P R O C E D U R E

T h e  p r o c e d u r e  f o l l o w e d  w a s  t h a t  a s  o u t l i n e d  i n  t h e  U L 9 4  S t a n d a r d . M a t e r i a l s  
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m i n u t e  o v e r  a  3 . 0  I n c h  ( 7 6 m )  s p a n  f o r  s p e c i m e n s  h a v i n g

r  t h i c k n e s s  o f  0 . 1 2 0  t o  0 . 1 2 5  i n c h  ( 3 . 0 5  t o  3 . 1 8  m m ) ,

( 1 / 3  i n c h  ( 3 . 2  n r . )  n o m i n a l )  o r

B .  N o t  h a v e  a  b u r n i n g  r a t e  e x c e e d i n g  2 . 5  i n c h e s  ( 6 3 . 5  mm) 
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T est Procedure c e n t .
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f o r  9 4  V - O ,  9 4  V - l ,  o r  9 4  V - 2  m a t e r i a l s ,  r e s p e c t i v e l y .

S L  T E S T IN G  IN S T I T U T E

P h y s i c a l  T e s t i n g  T e c h n i c i a n

r a p

A p p r o v e A  b y :

W i l l i a m  K . T e n e r o  

P r o j e c t  M a n a g e r
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JANUARY 24.1980 TESTS FOR FLAMMABILITY OF PLASTIC MATERIALS -  UL 94 5

G E N E R A L1. Scope1.1 These requirements cover tests for flam- mobility o f  plastic materials used for parts in devices' and appliances. They are intended to serve as a prelim inary indication o f their suitability with respect to flannnability for a particular application.1.2 T h e methods described in this Standard involve standard si/.e specimens and arc intended to be used solely to measure and describe the flam tnability properties o f materials, used in devices and appliances, in response to heat and flame under controlled laboratory conditions. The actual response to heat and flainc o f materials depends upon the size and form, and also on the end-use o f  the product using the material. Assess­ment o f  other important characteristics in the end-use application includes, but is not limited to , factors such as ease o f  ignition, burning rate, flame spread, fuel contribution, intensity of burning, and products o f  com bustion.1.3 T he final acceptance of the material is dependent upon its use in complete equipment•  which conform s with the Standards.applicable to such equipm ent. The flatnmability classification considered for a material may vary, depending on the equipmenr or device involved and the particu­lar use o f the material. The performance level of a material by these methods should not be assumed to correlate with its performance in end-use appli­cation.1.4 The requirements may be applied to other nonm ctallic materials if found to be appropriate.1.5 . These requirements do not cover plastics when used as materials for building construction or finishing. T E ST S2. Horizontal Burning Test for Classifying Materials 94HBTest Criteria2.1 Materials shall be classified 94HB on the basis o f test results obtained on small bar speci­mens when tested as described in paragraphs• 2 .4 -2 .1 2 .

2.2 Materials classed 941IB shall (also s-e para­graph 2.3):A . Not base a burning rate exceeding 1.5 inches (38.1 mm) per minute over a 3.0 inch (76.2 mm) span for specimens tested in a thickness o f 0 .1 2 0 -0 .5 0 9  inch (3.05—12.7 mm), orB. 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 .J2 0  inch (3.05 mm).C . Cease to burn before the flam e reaches the , 4.0 inch (102 mm) reference mark. See para­graph 2.10.2.3 I f  only one specimen from a set o f three specimens fails to com ply with the requirements, another set o f three specimens shall be tested. A ll specimens from this second set shall com ply with the requirements in order for material in that thickness to be classified 9 4H B .Apparatus2.4 The apparatus employed is to consist of the following:A . Test chamber, enclosure, or laboratory hood free o f  induced or forced draft during tests.B. Laboratory Burner -  A  Bunsen or Tirrill burner having a tube with a length o f 4 inches (102 mm) and an inside diam eter of 0.370 plus 0 .0 6 -0 .0  ir.ch (10 plus 1.6—0 .0  mm). The tube shall not bt equipped w ith end attachm ents, such as a stabilizer.C. Wire Gacze — A  20 mesh (20 openings per 25.4 mm), 0.017 inch (0.43 mm) diameter iron wire gauze, I  inches (127 m m ) square.D. Gas Supply -  A  supply o f  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 M J/m 3 ) 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 o f question.



TESTS TOR FLAMMABIUTY OF FLASTiC MATERIALS -  UL94 •JANUARY 28,1980

E . Ring Stand — A  ring stand with clumps, or the equivalent, for horizontal positioning of the specimen and the wire gauze.F . Stopw atch or other suitable liming device.G . Conditioning room or chamber capable of being maintained at 23=2°C  and a relative humidity o f 50=5 percent.1 cst Specimens2.3 'lest specimens arc to be limited to a maximum thickness o f 0.500 inch (12.7 mm). Test specimens o f 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 (3.1 S±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 maxi­mum thickness is less than 0.125=0.005 inch (3.18=0.1 3 mm).Exception: Materials classified 941 IB in the0.125=0.005 inch (3.18=0.13 mm) thickness shall autom atically be classed 941 IB down to a 0.0G2•  (1.57 mm) minimum thickness without acldi- il testing. ■ -2.G The specimens following: shall com ply with the
A . The maximum width is to be 0.52 inch (13.2 mm).B. The edges are to be sm ooth, 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 o f 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 re­presentative o f the color range, if the test results are essentially the same. A n additional set o f

_spccjmcns _will be required in .thcJhcaucsLorganic. _g i g mcnt load in g; unless the most heavily pig. mcntcd light and dark colors include the highest organic pigment level. When certain color pig­ments (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 o f the niclt_flows and rcinforccmcn fcon-' tents arc to be provided and considered re­presentative o f the range, if the lest results arc essentially the same. I f  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 Conditioning2.S The specimens are to be conditioned for at least 48 hours at 23=2*C and a relative hum idity of 50=5 percent prior to testing.Test Method2.9 The Burning Test is to be conducted in a chamber, enclosure, or laboratory hood free o f induced or forced draft. An enclosed laboratory hood with a heat resistant glass window and an fan for removing the products o f  com- ftcr the test is recommended.2. eh specimen is to be marked across itswidth 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 hori­zontally beneath the specimen, with a distance of 3/8 inch (9.5 mm) between the lowest edge o f  the specimen and the gauze, and with the free end of the specimen even with the edge of the gauze. See Figure 2.1.

"I ic f j la c t 's  /rage 6  d a t e d  J a n u a r y  2 d , 1 9 8 0
C O P Y R I G H T  ©  1 9 8 0  U N O E  R W R I T E  R S  L A B O R A T O R I E S  I N C .
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F I C U R E  2 .1

H O R IZ O N T A L  B U R N IN G  T E S T  F O R  94HB C L A S S IF IC A T IO N ' '

2.11 The burner is then to be phiccd remote from the specimen, ignited, and adjusted to pro­duce a blue flame I inch (25 inm) high. The flame is to be obtained by adjusting the gas supply and the air ports o f  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 o f the specimen. The center axis o f the burner tube is to be in the same vertical plane as the longitudinal bottom  edge o f the specimen (and inclined toward the end of the specimen) at an angle o f approxim ately 45 degrees to the hori­zontal. See Figure 2.1. The flame is to be applied so that the front edge of the specimen, to a depth o f approxim ately 1/4 inch (6.4 mm), is subjected to the test flame for 30 seconds without changing the position o f the burner, and is then removed from the specimen. If  the specimen burns to the1.0 inch (25.4 mm) mark before the flame has been applied for 30 seconds, the flame application is to be discontinued when the flame reaches the1.0 inch (25.4 mm) mark.

2.12 If the specimen continues to burn after removal o f 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 9 4 V -0 , 94V-1, or 94V-2le s t  Criteria3.1 Materials shall be classified 94V-0, 94V-1, or 94V-2 on the basis o f  results obtained on small bar specimens when tested as described in para­graphs 3.6—3.15.3.1A Some materials, due to their thinness, distort, shrink, or are consumed up to the hold­ing clarr.p 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.

'R e p l a c e s  p a g e  7 d c t c c !  J a n u a r y  2 4 , 1 9 S 0
C O PYR IG H T  C  1980 U N D ER W R ITER S  •. ABOR ATO H  > ES INC.



BOEING COMMERCIAL AIRPLANE COMPANY

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.

A Division of The Boeing Ccmpjny

May 31, 1978 

B-8800-1146L

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

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

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

A n d  D o u g l a s

By CARLOS J. HILADO & 
PATRICIA A. HUTTINGERProduct Safety Corporation

B ecause  o f  the ir  versatil i ty  ami p e r ­
fo rm a n c e  a d v a n ta g e s ,  p la s t ic s  have  
found their  way into num ero us  a p p l i ­
ca t ions .  T h is  w idespread  use has in-

F i r
ev itah lv  b rought them  into m any a p ­
p lications in w hich  safely upon e x ­
posure  to heat o r  lire is an im portant 
c o n s i d e r a t i o n ,  a n d  th e i r  r e s p o n s e  
charac te r is t ics  need to he know n.

O n e  a s p e c t  o f  s a fe ty  w h ich  has 
ca u se d  c o n s id e ra b le  c o n c e rn  is the 
p o s s ib le  g e n e r a t io n  o f  to x ic  g a se s  
upon  ex p o su re  to heat o r  fire, It is

E XEC U T IV E SU M M ARYWidespread 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 combus­tion of plastic pipes . . .

im p o ss ib le  to s im u la te  a ll  po ss ib le  
c o n d i t i o n s  u n d e r  w h i c h  s u c h  e x ­
p o su re s  co u ld  o c c u r ,  bu t m a n u f a c ­
tu re rs  c o n s c io u s  o f  th e i r  r e s p o n s i ­
bil it ies to  the c o n su m e r  and  to the 
genera l  public  n o n e th e less  m ak e  an 
e ffo rt  to eva lua te  the i r  p ro d u c ts  by 
m eans o f  ava i lab le  techn o lo gy  to  o b ­
tain so m e  d eg ree  o f  a s s u ra n c e  that 
there w ould  be no u n re aso nab le  risk. 
S c reen ing  o f  m a te r ia ls  is n e ed ed ,  b e ­
cause inves tiga tion  o f  e v e ry  poss ib le  
fo rm u la t io n  for  e v e ry  p o s s ib le  e x ­
posure  is no t feasible .

A labora to ry  toxicity  sc reen ing  test 
m ethod  has been  d ev e lo pe d  by the a u ­
thors to  serve  as a m eans  for c o m ­
paring  m ateria ls  on  the bas is  o f  r e la ­
tive toxicity  u nd er  spec if ied  test c o n ­
d it ions , using ap p ara tu s ,  facili ties and 
personnel w hich  w ou ld  be w ith in  the 
capab il i t ies  o f  m ost labora to r ies .  With 
the purpose  o f  sc reen ing  in m in d ,  this 
method  is in tended  to ind icate  w hich 
m ater ia ls  arc m o re  toxic u n d e r  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.

DURAFLEX 4127 1 16.32 + 0.88 17.75 + 1.02 20.22 + 2.44 24.35 + 3.20
2 16.53 + 0.27 17.54 + 1.34 18.70 + 1.73 22.39 + 2.77

mean 16.42 + 0.15 17.64 + 0.15 19.46 + 1.07 23.37 + 1.39

DURAFLEX 4121 1 16.45 + 0.45 16.88 + 0.73 18.47 + 0.14 21.49 + 0.95
2 16.33 + 1.08 17.77 + 0.96 18.45 + 0.88 21.93 + 0.54

mean 16.39 + 0.08 17.32 + 0.63 18.46 + 0.01 21.71 + 0.31

Douglas fir 1 10.92 + 2.13 14.98 + 0.58 16.09 + 1.05 18.57 + 0.79
2 12.29 + 0.69 14.04 + 0.5L 14.41 + 0.42 16.77 + 0.40

mean 11.60 + 0.97 14.51 + 0.66 15.25 + 1.19 17.67 + 1.27
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cit'iecl test co n d it ion s  and  not n e ce s ­
sar ily  to exp la in  why they are more 
tox ic  ( I - 1 1 ).

A  large se lec tion  o f  test co nd it io ns  
can  he used .  T he  toxicity  sc reen ing  
p ro g ram  used by the P roduc t Safety  
C orp o ra t io n  em p loy s  16 d if fe ren t sets 
o f  tes t condit ions :  the ris ing  tem p e ra ­
ture p rogram  at 4 0°C /m in  from  2 00  to 
SO O T  and seven fixed te m p era tu res  at 
I0 (TC  in tervals  (2 0 0 .  3 0 0 ,  4 0 0 ,  50 0 ,  
6 0 0 .  70 0 .  and  S O O T ),  both w ithout 
fo rced  a ir  f low  and  with nom in a l  1 
L /n u n  a ir  f lo w .  T h is  p ro g r a m  h as  
b een  u sed  w ith  p o ly e th y le n e  ( 1 2 ). 
po lypropy lene  (13) .  po lys tyrene  1 14', 
p o ly c a r b o n a te  (1 5 ) .  p o ly o x y m e th y ­
le n e  ( 1 6 ) ,  p o l y e t h e r s u l f o n c  C 7 ) ,  
po lye th e r im ide  ( I S ) ,  po ly te traf l ' .o ro-  
e thy len c  (19) and  D oug las  fir (.‘ ()).

E x p e r i m e n t s  at a s u c c c s s i  m o f  
f i x e d  t e m p e r a t u r e s  h a v e  r e s e a r c h  
value in that they d e te rm ine  the aiate- 
rial responses  at part icu lar  te m p e ra ­
tures.  T h e  rising  tem p era tu re  m ethod  
o ffe rs  the po tentia l fo r  m ore  cos t -e f ­
fe c t iv e  s c r e e n in g  by a t t e m p t in g  to 
in tegrate  the effect o f  success ive  tem ­

p era tu res ,  and p ro v id e s  the ab il i ty  to 
co m p a re  test resu lts  with  those  o b ­
ta in ed  fo r  o v e r  3 0 0  m a te r i a l s  p r e ­
v io u s ly  e v a lu a t e d  u n d e r  th e  s a m e  
r is ing - tem pera tu re  cond it ions .

T h is  repor t  p resen ts  the toxicity  tes t 
d a t a  o b ta i n e d  fo r  tw o  s a m p l e s  o f  
po lybu ty len e  pipe and  one  sam p le  o f  
D ou g las  fir w o o d ,  eva lua ted  u n d e r  the 
rout ine  sc reen ing  test co n d it io ns  o f  
rising tem p era tu re  at 4 0 T / m i n  from  
2 0 0  to SO O T  w ithou t  forced a ir  f low . 
T hese  test co nd it io ns  have  been d e ­
scr ibed as P rocedure  B o f  the Na s a - 
u s f  tox ic ity  s c reen in g  test m e th o d ,  
and  are included in the BART specifi­
cations for seat cush ion ing  materials  (21).

M A T E R I A L S
The m ater ia ls  o a l u a t e d  w ere tw o  

sam ples  o f  polyb j ty le n e  p ipe  rece ived  
from  Shell Oil C o m p a n y .  H o u s to n ,  
Texas .  The sam p les  w ere  identif ied  as 
follows:

DURAFl.l-X P o l y b u t y l e n e  4 1 2 7  
(grey)

i n  r a n  i:.\ P o l y b u t y l e n e  4 1 2 1  
(b lack)

F o r  p u r p o s e s  o f  c o m p a r i s o n ,  a 
sam p le  o f  D o ug las  fir  w ood  w as o b ­
ta in e d  f ro m  U n d e r w r i t e r s  L a b o r a ­
to r ies .  S an ta  C la ra .  C a li fo rn ia .  This  
materia l m et the re q u irem en ts  o f  CL 
S tandard  127 for  testing  o f  fireplace 
inserts .

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

spo nses  are p resen ted  in ‘D o l e  I. R e ­
producib il i ty  w as g ene ra l ly  g o o d .

A v e ra g e  t im es  to  d ea th  with the 
p o ly b u t y l e n e  p ip e  s a m p le s  r a n g e d  
from 2 1 .5  to  2 4 .4  m inu tes ,  c o m pared  
to  16.X to IX.6 m inu tes  fo r  D ouglas  
f i r  w o o d .  O n  the  b a s is  o f  t im e  to 
d ea th ,  the p o ly bu ty len e  p ipe  sam ples  
appeared  to be s ign if ican tly  less toxic 
than D o u g las  f i r  u n d e r  these part icu lar  
test condit ions .

C O N C L U S I O N S
T h e  p o l y b u t y l e n e  p ip e  s a m p le s  

eva lua ted  ap p ea red  to exh ib i t  s ign if i­
can tly  less tox ic ity  than D o u g las  fir 
u nder  these pa r t icu la r  test condition .. .
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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 Trlbunt in d  n r * m w l i

F e a r s  (h at p la s tic  w a te r pipes m a y  co nta in  
d e m e n t i that le ak  Into the w a te r causing  ca n ce r 
and s te r i l i t y  a re  unfounded, acco rd ing  to new 
la b o ra to ry  tests re su lts  of sam p le s  fro m  the E a s t  
B a y  M u n ic ip a l U t i l it y  D is t r ic t  re leased  F r id a y .

" I  th ink the b asis  fo r c ry in g  w o lf on the 
c a n c e r Issue Is p re m a tu re ."  sa id  D r. M a rc  L a p p c . 
a health  h o u rd  exp e rt w ith  the s ta te  H ea lth  D e­
p a rtm e n t. "T h e re  Is a lot of m is in fo rm a tio n ."

T e sts  of the p la s t ic  p o lyb u ty lcne  pipes that 
have  supp lanted  In la rg e  sca le  the trad tto na l stee l 
w a te r  p ipes w e re  o rdered  A p r i l lf l a fte r  the S ta le  
C o m m iss io n  on Housing and C o m m u n ity  D e v e l­
opm ent d e layed  a u lh o r lu t in  fo r expanded use of 
the p la s t ic  pipe In C a lifo rn ia . T h e  co m m issio n  
w as told that the ch e m ic a l D E H P  detected  In 
som e pipe sam p les  could  d isso lve  Into the w a te r 
cau s in g  s te r il i t y  and c a n ce r .

E B M U D  responded Im m e d ia te ly  by tak ing  
sam p les  of w a te r In re p re se n ta tive  a re a s  served  
by po lyb u ty lcn e  pipes

E B M U D  sent sam p les  to the s ta le  and p r i­
v a te  labs and conducted  tests on its own for possi­
b le  111 e ffe c ts .

"W e  d idn 't find  an y  In the w a te r .”  sa id  D av id  
S p a th . sen io r s a n ita ry  en g ineer for E B M U D . “ Th e  
s e n s i t iv i t y  In the te s t  in s tru m e n t  w o u ld  h a ve  
p icked  up an yth in g  m ore than 6 p a rts  (o f D E H P )  
per b illio n  of w a te r ."

L a p p c  sa id  D E H P  w as a th reat on ly  If found 
In co n cen tra t io n s  of 200 p a rts  per b illio n . He

added that the study that trigg ered  Ih c  contro­
v e rs y  detected D E H P  only In p ipe, but Included 
no ev idence of Its d isso lv ing  In w a te r .

Lap p c  a lso  said  he had w ritte n  the C o m m is­
sion on H ousing  and C o m m u n ity  D cvrln p m cn t 
re ite ra t in g  prev ious testim o ny before the com ­
m iss io n  th a t p ilo t stud ies on po lybuty lcne pipe 
Ind ica ted  no health  hasard .

R o g er D ick in so n , an atto rney  for the Depar.'- 
m cn t of Consum er A ffa ir s , said  the studies o ! 
p la s t ic  and other types of pipe, w ith  longer expo­
su re  lim e s  of up to 90 d ays , should se ttle  the Is­
sue.

th e  s tak e s  In the co n tro ve rsy  are  high, not 
o n ly  for co n su m ers, but fo r the construction  In­
d u s try , the p lum b ers who have g en e ra lly  opposed 
w id esp read  use of p la s tic  pli>c, and the petro­
c h e m ic a l In d u stry  w h ich  produces m a te r ia ls  for 
the pipe

E B M U D  spokesm an J im  L a t t le  said  the p las­
t ic  pipe Is used because It Is ea s ie r to handle, i  
m ore  v e rs a t ile , re s is ts  co rrosion  and the e le c tro ­
ly s is  p rob lem s of the stee l and copper pipes

Th e  p la s t ic  pipe Is uHed p r im a r ily  for r jn a e c -  
tlons fro m  E B M U D 's  w a te r m a in s  to household 
connections. O f the 275,000 re s id en tia l conn ec­
tions se rv in g  about I m illio n  people In the Eaa t- 
b a y , about *5 .000 to 50.000 a re  p la stic

L a t t le  sa id  the tests consisted  of sam p les of 
w a te r  fro m  the pipes to sec If any ch e m ica l w as 
getting  into the w a te r. " I f  nolhfhg com es from  the 
p ipes, then It 's  a l l r ig h t ."  he said .
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May 1 1 ,  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 common ly found in chlorinated drinking water. A* per 
your request. I 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 0 rg3n.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 E5MID are convinced that r.c 
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,

At ta c h r e n ts



D E P A R T M E N T  O F  H E A L T H  SERVICES /DEPARTMENT OK INDUSTRIAL. RELATIONS
J i l l  KDKIIIT WAY

April 27, 1981

Mr. Myron Moskovitz 
Chairman
Commission on Housing and 

Community Development 
921 - 10th Street 
Sacramento, CA 9581A

Dear Mr. Moskovitz:

I have been substantially reassured by the initial testing done by the Radian 
Laboratory for Shell ChoT.ical Company on tha issue of health hazards from DEHP 
(di-ethyl-hexylphthalntc) in one kind of polybutylcne pipe. As I indicated in 
my letter of January 28, 1981, this chemical was of concern because of recently 
completed cancer tests which had 6hovm it to be carcinogenic when fed in high 
doses (3,000 to 12,000 ppm) to two species of rodents, and initial data (which 
we have confirmed) showii^ some DEHP in one kind of PD pipe.

It nov/ 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.,
C l  ppm) nor leaches detectable levels (i.e.,^1 ppb) of DEHP into deionized 
water. While these results are provisional in chat they require duplication 
under standard leaching Lest conditions, they provide substantial evidence that 
a health hazard from DEHP does not exist in polybutylcne pipe.

I hope that the remaining issues regarding any possible health effects from other 
chemicals I identified in my testimony may now be speedily resolved by appropriate 
teatlng.

cc: William C. Holliman, Jr.
McDonough, Holland £> Allen 
Beverlce A. Myers, Director 
Department of Health Services 
Donald Turner, Director
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

Sincerely

Marc L a p p , Ph.D.
Staff Toii.cologist
Hazard Evilu.ition System and

Information Service



?S2lL°r CAUEQINIA—HIAjTH AND W llfAKt ACfNCY tDMUND C. MOWN JR., Cftiarnai

d e p a r t m e n t  o f  h ea lth  s er v ic e s

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 f i n d  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.

If I can be of any further assistance please do not hesitate 
to contact me.

Sincerely,

David P. Spath
Senior Sanitary Engineer
Sanitary Engineering Section

Enclosure

; U G 1 7  1S31

BUILD!:.o S: ZONING 
INSPECTION DIV.
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O S D / R B H  
1 J u l y  0 1

F r o m :  C o m m a n d e r ,  N a v a l  F a c i l i t i e s  E n g i n e e r i n g  C o m m a n d
T o :  C o m m a n d i n g  O f f i c e r ,  S o u t h e r n  D i v i s i o n ,  N a v a l  F a c i l i t i e s  E n g i n e e r i n g

C o m m a n d

S u b j : U s e  o f  P o l y b u t y l e n e  P i p e  i n  P o t a b l e  W a t e r  S y s t e m s

R e f :  ( a )  NAVFACENGCOM I t r  O S D / R B B  o f  5 M a y  1 9 e i
( b )  N A V E N V I R H L T ! i T E N  l t r  7 1 : J R C : h f c  6 7 6 1  S t r  0 S 0 7 1  o f  7 K a y  1 9 6 1

E n e l :  ( 1 )  S h e l l  O i l  C o m p a n y  l t r  o f  J u n e  1 6 ,  1 9 6 ' .  w / a t t a c h m e n t s  a n d  M e a d
C o m p u C h c r .  . e u o i  •*

/
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1 .  R e f e r e n c e s  ( a )  a n d  ( b )  d i s c u s s e d  t h e  a l l e g e d  p r e s e n c e  o f  d i e t h y l  
h c x y l  p h t h a l a t e  ( D E H P )  i n  p o l y b u t y l c n e  ( P B )  p i p e  w h i c h  i s  u s e d  f o r  p o t a b l e  
w a t e r  s y s t e m s .

2 .  S a m p l e s  o f  P B  p i p e  f r o m  t h e  N a v a l  S t a t i o n ,  K a y p o r t  w e r e  s e n t  t o  
M e a d  C o m p u C h e m  l a b o r a t o r i e s  a t  R e s e a r c h  T r i a n g l e  P a r k ,  NC f o r  t e s t i n g .  
E n c l o s u r e  ( 1 )  p r o v i d e s  t h e  r e p o r t  o f  t h e  e x t r a c t i o n  t e s t s  w h i c h  s h o w  
t h a t  p o l y b u t y l e n e  p i p e  d o e s  n o t  c o n t r i b u t e  t o  t h e  p r e s e n c e  o f  DEHP i r .  
w a t e r .  A d d i t i o n a l l y ,  S h e l l  O i l  C o m p a n y  s t a t e s  t h a t  DE HP  i s  n o t  a d d e d  
a t  a n y  s t a g e  d u r i n g  p o l y m e r i z a t i o n ,  c o m p o u n d i n g , o r  f a b r i c a t i o n  o f  t h e  
p i p e ;  a n d  t h e y  c o n f i r m  t h e i r  p o s i t i o n  t h a t  t h e  u s i -  o :  p o l y b u t y l c n e  p i p e  
f o r  p o t a b l e  w a t e r  d o e s  r . o t  p o s e  a n y  k n o w n  h a z a r d  : c  h u m a n  h e a l t h .

3 .  A c o p y  o f  t h i s  l e t t e r  a n d  t h e  e n c l o s u r e -  a r e  b e i n g  f o r w a r d e d  t c  t h e  
N a v a l  E n v i r o n m e n t a l  H e a l t h  C e n t e r ,  N o r f o l k ,  VA a n  1 r o  t h e  N a t i o n a l  
S a n i t a t i o n  F o u n d a t i o n ,  A n n  A r b o r ,  MI  w h o  h a v e  a  c o r t i n u i n g  i n t e r e s t  i n  
t h e  u s e  o f  p l a s t i c  p i p e  f o r  p o t a b l e  w a t e r  s y s t e m * .

F . . B .  E E R 5 S G N
C o ? y  t D :  By  d i r  . - z t i e r .
WE ST NAVT ACE NGC OM
PWC S a n  D i e g o
R O I C C  J a c k s o n v i l l e
R O I C C  S a n  D i e g o
N A V E N V I R H L T H C E N  N o r f o l k ,  VA ( O c c u p a t i o n a l  T o x i c o l o g y  S e r v i c e  ) w / c n c l  ( 1  
N A T I O N A L  S A N I T A T I O N  F O U N D A T I O N , A n n  A r b o r ,  MI  ( / t t n :  M r . R .  C o l l i n s  ) w / c n c l  ( 1 )  
S H E L L  O I L  C OM PANY ,  H O U S T O N ,  T X  ( A t t n :  M r .  R . E .  i a n s c n ,  P r o d u c t  S a f e t y  
£ C o m p l i a n c e  )
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W A SHING TO N, O .C . iOJIC

RCAT TO 
ATTEMTIOM OF

DASG-PSP-E 18 August 1981

Kr. A. H . Schroer 
Sales Development Manager 
Shell Chemical Company 
One Shell Plaza 
P. 0. Box 2463 
Houston, TX 77001

Dear Mr. Schroer:

This is in reply to your letter of July 29, 1981. This office does not 
approve specific commercial products.

Our policy on the use of polybutylene pipe was contained in the message 
you have requested. A copy of the message is attached.

Sincerely,

LEE C. HERWIG, JR.
Colonel, MSC
Sanitary Engineering Consultant
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C D R F O R S C O M  F T  M C P H E R S O N  C A / / A f n » / /

C D R W S C  F T  SA'< H O U S T O N  T X / / H S P A - P / /

U N C L A S  H

S U P ;  P 0 L Y 3 U T Y L E N E  P I P E

1 .  A T  T H E  R E Q U E S T  O f  F O R S C O M  < A F E N - F E U - S > ,  AMD T H E  P R I O R  C O N C U R R E N C E  

o r  T H I S  A D D R E S S E E *  T H I S  A G E H C Y  H A S  E X A M I N E D  T H E  M E D I C A L  C O N C E R N S  O r  

P 0 L Y 8 U T Y L E N E  < ? Q J  P I P E  F O R  U S E  U I T H  H O T  AND C O L D  P O T A B L E  U A T E R  

A P P L I C A T I O N S *

2 .  I l l  T H E  R E C E N T  P A S T ,  H E A R I N G S  H A V E  B E E N  H E L D  O K  T H I S  S U B J E C T  I N  

C A L I F O R N I A .  C O N C E R N  WAS R A I S E D  T H A T  1 I E T H Y L H C X Y L - P H T H A L A T E  C D E H P >  

U A S  L E A C H I N G  F R O M  T H E  P I P E  M A T E R I A L  I N T O  T R A N S P O R T E D  P 0 T A 8 L E  U A T E R .

3 .  S U B S E Q U E N T  S T U D I E S  H A V E  B E E N  C O N D U C T E D  T O  C O N F I R M  T H A T  D E H P  I S

N O T  A P R O B L E M  { N O T  P F E S E N T T  I N . P B  P I P E .  T H E S E  S T U D I E S  S E T  A S I D E  AM
A

I N I T I A L  S T U D Y  T H A T  R A I S E D  T H E  P U B L I C I Z E D  C O N C E R N S -

T H I S  A G E N C Y  C O N T A C T E D  S E V E R A L  O R G A N I Z A T I O N S  TO O B T A I N  T H E I R  

O P I N I O N S  A B O U T  T H E  U S E  O F  P B  P I P E  F O R  P O T A B L E  H A T E R  A P P L I C A T I O N S -

M- B* K E L L E Y *  C P T *  M S C *  H S E - E U  

S n / S 4 N - 3 f l l L ,  2 G  J U L  8 1

KENNETH R . BOYD <CPT vNSE - AT , 5&N-t l37S
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A • E P A  H A S  MOT 3 E E H  A S K E S  T O  COMM ENT F O R M A L L Y  A B O U T  P 3  P I P E .  HOW­

E V E R ,  T H E  E P A  P O C  H A S  MO B A S I S  TO S A T  A N Y T H I N G  N E G A T I V E .  T H E  E P A

P O C  R E C O M M E N D S  U S I N G  N A T I O N A L  S A N I T A T I O N  F O U N D A T I O N  < N S r >  C E R T I F I E S  

P B  M A T E R I A L S .

• B .  F D A  -  I N  2 1  C F R  1 7 7 . 1 S 7 0  P O L Y - l - f l U T E N E  R E S I N ,  T H E  M A I N  COM­

P O N E N T  O F  P B  P I P E ,  I S  A P P R O V E S  T O R  R E P E A T E D  U S E  F O O D  C O N T A C T  S I T ­

U A T I O N S .

C .  AU UA  R E F E R E N C E S  N S F  S T S  I R  F O R  A C C E P T A B I L I T Y  OF  P B  P I P E  F O R  

P O T A B L E  U A T E R  A P P L I C A T I O N S .  AU UA  P O C  WAS A W A R E  O F  P 9  P I P E  C O N T R O ­

V E R T  AND M A I N T A I N S  T H A T  P B  P I P E  I S  S U I T A B L E  F O R  U S E  I K  P O T A B L E  

U A T E R  A P P L I C A T I O N S  I F  C E R T I F I E D  F O R  P O T A B L E  U A T E R  U S E  B Y  N S r .

» .  N S F  P O £  S T A T E S  T H A T  A L L  P B  M A T E R I A L S  D E S I G N A T E S  A S  S U I T A 6 L E

\
F O R  U S E  U I T H  P O T A B L E  U A T E R  I N  T H E I R  " L I S T I N G  O F  P L A S T I C  P I P I N G  

S Y S T E M  COMPONENTS^ AND R E L A T E D  M A T E R I A L S *  A R E  A P P R O P R I A T E  - 

S -  I T  I S  T H E  O P I N I O N  OF  T H I S  A G E N C Y  T H A T  T H E  N E G A T I V E  P U B L I C I T Y  

G E N E R A T E D  O V E R  T H E  L E A C H I N G  O F  D E H P  F RO M  P B  P I P E  I S  U N F O U N D E D .  

F U R T H E R ,  T H A T  N S F  C E R T I F I E D ,  P O T A B L E  U A T E R  G R A D E  P B  P 1 V Z ,  U S E D  I A U  

T H E  M A N U F A C T U R E R S  G U I D A N C E  I S  S U I T A B L E ,  TROM A M E D I C A L  P O I N T  OF

2  3 2 1 I 7 0 S Z  JUL f i l  P P  * R

U N C L A S P 1 1 7 C S Z  J U L  f i l
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V I E W ,  r OR P O T A B L E  W A T E R  A P P L I C A T I O N  B Y  T H E  A R f l T - C A R E  S H O U L D  B E  

E X E R C I S E D  ,  H O W E V E R ,  I N  T H E  S E L E C T I O N  0 T  A L L  P L A S T I C  B U I L D I N G  

M A T E R I A L S  S U E  TO T H E I R  P O T E N T I A L  F I R E  H A Z A R D .

S . .  F U R T H E R  C O O R D I N A T I O N  ON T H I S  S U B J E C T  MAT B E  R A S E  B Y  C O N T A C T I N G  

T H E  C H I E F ,  W A T E R  C J U A L I T Y  E N G I N E E R I N G  D I V I S I O N > T H I S  A G E N C Y ,  A U T O V O N  

S A 1 - 3 6 1 U / 3 5 5 « | .  T H E  P O C  F O R  T H I S  C O N S U L T A T I O N  I S  R R «  J .  V A L C I K .

UNCLAS 2 U 7 D 5 Z  JUL 41
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E c o n o m i c  B e n e f i t s

A great deal of information has been accumulated on the cost saving i 
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 the polybutylene piped system
was 40% lower than that of the system piped with black iron. In
addition, a recent test in San Clemente showed that a complete
polybutylene piped fire sprinkler system could be 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



O P E R A T I O N  F I R E S T O P

©

T I L
D E M O N S T R A T I O N

S a n  C l e m e n t e  T e s t  S e r i e s  1 3 - 1 9 8 2
C o n d u c t e d  D e c e m b e r  2 , 1 9 8 2

A B S T R A C T :  T h e  f o l l o w i n g  r e p o r t  i s  a  s u m m a r y  o f  i n f o r m a t i o n

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

c o n d u c t e d  i n  S a n  C l e m e n t e ,  C a l i f o r n i a .  T h e  r e p o r t  c o n t a i n s  

d e t a i l s  o f  a  d e m o n s t r a t i o n  r e t r o f i t  o f  a  s i n g l e  f a m i l y  d w e l l i n g  

u s i n g  p o l y b u t y l e n e  p i p e  a n d  R e s i d e n t i a l  S p r i n k l e r  h e a d s  b y  

C e n t r a l  S p r i n k l e r  C o r p o r a t i o n .  A n  o v e r v i e w  o f  t h e  p r o c e s s  i s  

p r o v i d e d  a s  w e l l  a s  o b s e r v a t i o n  a n d  r e c o m m e n d a t i o n  f o r  f u r t h e r  
r e s e a r c h .  ^  > 7

R o n  C o l e m a n

D i r e c t o r  o f  F i r e  P r o t e c t i o n  

S a n  C l e m e n t e  F i r e  D e p a r t m e n t  
1 0 0  A v e n i d a  P r e s i d i o  

S a n  C l e m e n t e .  C A  9 2 6 7 ?

( 7 1 4 )  2 6 1 - 8 2 4 0

v t —  r 7



O P E R A T I O N  F I R E  S T O P  

( S a n  C l e m e n t e  T e s t s  S e r i e s  1 3 - 1 9 8 2

O V E R V I E W

T h e  f o l l o w i n g  i n f o r m a t i o n  i s  a n  o v e r v i e w  o f  a  R e t r o f i t  D e m o n s t r a t i o n .  

T h i s  i s  a n  e l e m e n t  o f  t h e  O p e r a t i o n  F i r e  S t o p  E x p e r i m e n t  S e r i n s .

T h i s  p r o j e c t  i s  b e i n g  c o n d u c t e d  b y  t h e  S a n  C l e m e n t e  F i r e  D e p a r t m e n t  

t o  e v a l u a t e  v a r i o u s  c o n c e p t s  o f  p r o v i d i n g  b u i l t - i n  f i r e  p r o t e c t i o n  

i n  r e s i d e n t i a l  o c c u p a n c i e s .  T h i s  s p e c i f i c  d o c u m e n t  r e l a t e s  t o  a r  

e x p e r i m e n t  c o n d u c t e d  o n  D e c e m b e r  2 ,  1 9 8 2  o n  t h e  F o r s t e r  R a n c h ,  

l o c a t e d  i n  S a n  C l e m e n t e ,  C a l i f o r n i a .  T h e  p u r p o s e  o f  t h i s  d e m o n s t r a t i o n  

w a s  t o  r e t r o f i t  a n  e x i s t i n g  s i n g l e  f a m i l y  d w e l l i n g  u s i n g  s t a t e  o f  t h e  

a r t  t e c h n o l o g y ,  q u i c k  r e s p o n d i n g  r e s i d e n t i a l  s p r i n k l e r  h e a d s  a n d  p o l y ­

b u t y l e n e  p i p e .  T h e  s e r i e s  w a s  a l s o  p a r t  o f  a  w e e k  l o n g  c o u r s e  o n  

r e s i d e n t i a l  s p r i n k l e r  s y s t e m  t e c h n o l o g y .  T h i s  3 6  h o u r  c o u r s e  i s  a  

C a l i f o r n i a  A c c r e d i t e d  T r a i n i n g  C o u r s e .

O B J E C T I V E

T h e  o b j e c t i v e  o f  t h e  r e t r o f i t  t e s t  w a s  a s  f o l l o w s :  T o  d e t e r m i n e  i f

a  s i n g l e  f a m i l y  d w e l l i n g  c o u l d  b e  r e t r o f i t  w i t h  e x i s t i n g  m a t e r i a l s  

a n d  t e c h n o l o g y  i n  a  r e a s o n a b l e  p e r i o d  o f  t i m e ;  a t  a  r e a s o n a b l e  c o s t  t o  

t h e  p r o p e r t y  o w n e r ,  A N D  r e s u l t  i n  a  s y s t e m  t h a t  i n  a e s t h e t i c a l l y  

a c c e p t a b l e  t o  t h e  h o m e  o c c u p a n t .

P o l y b u t y l e n e  h a s  a l r e a d y  b e e n  p r o v e n  s u c c e s s f u l  a s  a  w a t e r  c o n v e y a n c e  

i n  t e s t s  c o n d u c t e d  i n  S c o t t s d a l e ,  A r i z o n a ;  F t .  L a u d e r d a l e ,  F l o r i d a ;

C o b b  C o u n t y ,  G e o r g i a ;  S p r i n g s d a l e ,  A r k a n s a s ;  C a r m i c h a e l ,  C a l i f o r n i a ;  

a n d  F a c t o r y  M u t u a l .



I t  s h o u l d  b e  n o t e d  t h a t  t h i s  w a s  n o t  a  t e s t  o f  s p r i n k l e r  h e a d  

p e r f o r m a n c e .  T h i s  h a s  b e e n  m o r e  t h a n  a d e q u a t e l y  p r o v e n  b y  o t h e r  

t e s t s ,  s u c h  a s  t h e  t e s t s  r e q u i r e d  f o r  l i s t i n g  o f  s p r i n k l e r  h e a d s .  

L I M I T A T I O N

I n  t h i s  t e s t  w e  d i d  n o t  e v a l u a t e  a n y  c o p p e r ,  s t e e l  o r  P V C  S y s t e m s  

t h a t  r e q u i r e d  p i e c e  b y  p i e c e  i n s t a l l a t i o n .  F u r t h e r  t e s t s  m u s t  b e  

d o n e  t o  e v a l u a t e  t h a t  t e c h n o l o g y .

D E S C R I P T I O N  O F  T H E  F A C I L I T Y

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

t h a t  w a s  c o n s t r u c t e d  a p p r o x i m a t e l y  i n  1 9 6 7 .  T h e  b u i l d i n g  w a s  T y p e  

V  w o o d  f r a m e  s t r u c t u r e .  I t  w a s  a p p r o x i m a t e l y  1 , 3 0 0  s q u a r e  f e e t  i n  

a r e a .  T h e  w a l l s  w e r e  d r y  w a l l .  T h e  c e i l i n g  w e r e  d r y  w a l l .  T h e  

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

o f  t h e  b u i l d i n g .  T h e  a t t i c  s p a c e  p r o v i d e d  a  n u m b e r  o f  8 "  c l e a r a n c e s  

t o  a  m a x i m u m  o f  3 0 "  o f  c l e a r a n c e .  T h e  r o o f  c o v e r i n g  w a s  b u i l t - u p  

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

E s t r e l l a  p r o p e r t y  o w n e r s .  I t  w a s  d u e  t o  b e  d e s t r o y e d  a s  p a r t  o f  t h e  

g r a d i n g  f o r  a  m a j o r  l a n d  d e v e l o p m e n t  t o  b e  b u i l t  i n  t h a t  a r e a .  

S P O N S O R I N G  A G E N C I E S

O p e r a t i o n  F i r e  S t o p  a n d  t h i s  s p e c i f i c  r e t r o f i t  e x p e r i m e n t  w a s  a

j o i n t l y  s p o n s o r e d  p r o j e c t .  T h e  s p o n s o r i n g  a g e n c i e s  w o r e :

S a n  C l e m e n t e  F i r e  D e p a r t m e n t ,  R o n  C o l e m a n ,  F i r e  C h i e f  

S a n t a  A n a  C o l l e g e ,  F i r e  T e c h n o l o g y  D i v i s i o n ,  D r .  L e o n a r d  M a r k s  

C e n t r a l  S p r i n k l e r  C o r p o r a t i o n ,  M r .  F i l l  M e y e r s  

S h e l l  C h e m i c a l  C o m p a n y ,  M r .  M a r t y  O ' B r i e n

I n  a d d i t i o n ,  p a r t i c i p a t i n g  a g e n c i e s  t h a t  a s s i s t e d  i n  c o n d u c t i n g

t h e  r e t r o f i t  w e r e :



O r v i n  E n g i n e e r i n g ,  M r .  J a c k  S h a u g h n e s s y  

G r i n n e l l  S p r i n k l e r s ,  J o h n  V i n i e l l o  

E s t r e l l a  P r o p e r t i e s ,  I n c ,  M r .  B o y d  A m e s

C a l i f o r n i a  F i r e  T r a i n i n g  & E d u c a t i o n  S y s t e m ,  I n c . ,  M r .  D i c k  W h a n t o n  

P E R S O N N E L  I N V O L V E D

O r v i n  E n g i n e e r i n g  w a s  r e q u e s t e d  t o  c o m e  t o  t h e  s i t e  a  c o u p l e  o f  d a y s  

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

r e t r o f i t  p r o b l e m s .  A t  t h e  t i m e ,  a  p l o t  p l a n  w a s  c o n s t r u c t e d  o f  

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

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

i n s t a l l a t i o n .

O r v i n  w a s  n o t  g i v e n  a n y  s p e c i f i c  i n s t r u c t i o n s  o n  h o w  t o  a p p r o a c h  t h e  

j o b  o f  i n s t a l l i n g  t h e  s y s t e m .  A s  p r o f e s s i o n a l s  i n  t h e  f i e l d ,  t h e y  

w e r e  r e q u e s t e d  t o  a s s e s s  t h e  s i t u a t i o n  a s  t h a t  w o u l d  i f  t h e y  w e r e  

f a c e d  w i t h  a  r e q u e s t  f o r  r e t r o f i t  b y  a  p r o p e r t y  o w n e r .  T h e y  w e r e  

g i v e n  a  s h o r t  w o r k s h o p  o n  h o w  t o  u s e  t h e  h e a t  f u s h i o n  e q u i p m e n t  o n  t h e  

p o l y b u t y l e n e  p i p e .  T h i s  t o o k  a b o u t  1  h o u r .

A  m a t e r i a l  l i s t  w a s  d e r i v e d  f r o m  t h e  s c h e m a t i c  b y  t h e  t w o  p r i m a r y  

p a r t i c i p a t i n g  a g e n c i e s ;  S h e l l  C h e m i c a l  a n d  C e n t r a l  S p r i n k l e r  C o r p o r a t i o n  

A  c o m p l e t e  l i s t i n g  o f  m a t e r i a l s  t h a t  w a s  b r o u g h t  t o  t h e  s i t e  w a s  

p r e p a r e d  f r o m  t h a t  s c h e m a t i c  w i t h  a b o u t  a  1 0 $  c o v e r a g e  a l l o w e d  t o  

a d j u s t  f o r  p o t e n t i a l  e r r o r s .  A l l  m a t e r i a l s  f o r  t h e  r e t r o f i t  w e r e  

p l a c e d  o n s i t e  t h e  d a y  p r i o r  t o  t h e  a c t u a l  r e t r o f i t  d e m o n s t r a t i o n .

I n v i t a t i o n s  w e r e  s e n t  o u t  t o  a l l  p o t e n t i a l l y  i n t e r e s t e d  p a r t i e s .

T h e s e  i n c l u d e d  F i r e  D e p a r t m e n t s ,  s p r i n k l e r  i n s t a l l e r s ,  p l u m b i n g  

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

a p p r o x i m a t e l y  1 2 6  i n d i v i d u a l s  c a m e  t o  t h e  s i t e .  ( i t  s h o u l d  b e  n o t e d



t h a t  t h e  e x i s t e n c e  o f  t h e s e  l a r g e  n u m b e r  o f  p a r t i c i p a n t s  d i d  h a v e  ? . r  

e f f e c t  o n  t h e  t i m e  s e q u e n c e  o f  t h e  i n s t a l l a t i o n .  A l l o w i n g  l a r g e  

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

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

a c c o r d i n g  t o  O r v i n  E n g i n e e r i n g . )

A t  a p p r o x i m a t e l y  0 6 3 0  o n  t h e  m o r n i n g  o f  t h e  r e t r o f i t ,  O r v i n  E n g i n e e r i n g  

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

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

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

A  h e a t  f u s i o n  m e t h o d  w a s  u s e d  t o  j o i n  a l l  p i p e  f i t t i n g s  i n v o l v e d  i n  

t h i s  r e t r o f i t .  A p p r o x i m a t e l y  9 0 %  o f  t h e  j o i n t s  w e r e  m a d e  w h i l e  t h e  

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

T h e r e  w e r e  o t h e r  m e m b e r s  o f  O r v i n  E n g i n e e r i n g  i n v o l v e d  i n  t h e  r e t r o f i t  

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

t h e  p r o c e s s .

T h e  s p r i n k l e r  h e a d s  w e r e  C e n t r a l  R e s i d e n t i a l  O m e g a  P e n d a n t  ( 1 3 5 0 ,  3 / 8 "  

M P T .  2 0  T A U ) .  ( C o s t  a p p r o x .  1 0 . 9 5  p e r h e a d - d i s c o u n t o  a v a i l a b l e  1 0 0  h e a d :  

T h e y  w e r e  l o c a L e d  i n  t h e  r e s p e c t i v e  r o o m s  a n d  h o l e s  d r i l l e d  w i t h  a  

h o l e  s a w  f o r  i n s t a l l a t i o n .  T h e  h o l e  t h a t  w a s  c u t  2 "  d i a m e t e r  ( C e n t r a l  

E s c u t c h e o n  P l a t e  i s  2 V ) .  O b s e r v e r s  w h o  h a d  c o m e  t o  t h e  r e t r o f i t  

w e r e  a l l o w e d  i n  a n d  o u t  o f  t h e  b u i l d i n g  d u r i n g  t h e  p e r i o d  o f  t i m e  

t h a t  c o n t r a c t o r s  w e r e  m a k i n g  t h e  i n s t a l l a t i o n .

A f t e r  a p p r o x i m a t e l y  2  h o u r s  t h e  a s s m e b l y  o f  t h e  m a i n  s t e m  o f  t h e  s y s t e m  

w a s  c o m p l e t e d .  T h e  m a i n  s t e m  w a s  t h e n  i n s e r t e d  i n t o  t h e  o v e r h e a d  a n d  

t h e  s y s t e m  c o n n e c t e d  t o  a  r i s e r .  T h e  b u l k  o f  t h e  p i p e  a s s e m b l y  a n d  w o r !  

o n  t h e  s t r u c t u r e  w a s  a c c o m p l i s h e d  b y  a p p r o x i m a t e l y  1 1 : 3 0  t h a t  m o r n i n g .



A t  a p p r o x i m a t e l y  1 2 : 3 0 ,  a l l  i n s t a l l a t i o n .  P a r t i c i p a n t s  w e r e  a l j . c . . - _  

w a l k  t h r o u g h  t h e  b u i l d i n g  t a k i n g  a  l o o k  a t  t h e  g e n e r a l  c o n f i g u r a t i o . .  of 

t h e  r e t r o f i t  a n d  o b s e r v i n g  w h a t  e f f e c t s  t h e  r e t r o f i t  h a d  o n  t h e  a b i l i t y  

o f  t h e  o c c u p a n t  t o  r e m a i n  i n  t h e  s t r u c t u r e  w h i l e  t h e  r e t r o f i t  p r o c e s s  

w a s  g o i n g  o n .

B U R N  T E S T I N G

B u r n  t e s t s  w e r e  c o n d u c t e d  a t  a p p r o x i m a t e l y  1 : 1 5 .  I t  s h o u l d  b e  n o t e d  

t h a t  t h i s  e x p e r i m e n t  d i d  n o t  i n v o l v e  t e s t i n g  t h e  v a l i d i t y  o f  

q u i c k  r e s p o n s e  s p r i n k l e r  h e a d s .  T h e  b u r n s  w e r e  c o n d u c t e d  o n l y  f o r  

p u r p o s e s  o f  p r o v i d i n g  v i s i b i l i t y  t o  t h e  c o n c e p t .  S p r i n k l e r  h e a d s  

a r e  t e s t e d  i n  a c c o r d a n c e  w i t h  c r i t e r i a  o f  U L  a n d  F M  a n d  a r e  n o t  

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

N o n e t h e l e s s ,  a  s e r i e s  o f  f i r e  s c e n a r i o s  w e r e  d e v e l o p e d  t o  l i t e r a l l y  

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

p r o t e c t i o n  i n  t h e  r e s i d e n t i a l  o c c u p a n c y .

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

b u r n  w a s  c o n d u c t e d  i n  a  b e d r o o m ,  t h e  t h i r d  b u r n  w a s  c o n d u c t e d  i n  a  

k i t c h e n ,  t h e  f o r t h  b u r n  w a s  c o n d u c t e d  i n  a n  o p e n  a r e a  d i n i n g  r o o m  

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

i n s t a l l e d .

O B S E R V A T I O N S  B Y  F I R E  P E R S O N N E L

T h e  f o l l o w i n g  o b s e r v a t i o n s  w e r e  m a d e  r e g a r d i n g  t h e  r e t r o f i t  p r o c e s s  

b y  t h o s e  i n d i v i d u a l s  w h o  a r e  r e s p o n s i b l e  f o r  c o n d u c t i n g  t h e  e x c e r c i s e  

a n d / o r  p a r t i c i p a t i n g  a s  o b s e r v e r s :

1 .  I t  i s  p o s s i b l e  t o  c o n d u c t  a  r e t r o f i t  u s i n g  p o l y b u t y l e n e ,  i n  a  

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

f u n c t i o n a l  a n d  a e s t h e t i c a l l y  p l e a s i n g .



I t  i s  p o s s i b l e  t c  c o n d u c t  t h e  r e t r o f i t  o f  a  r e s i d e n t i a l  o c c ­

u p a n c y  u s i n g  e x i s t i n g  s t a t e  o f  t h e  a r t  t e c h n o l o g y  w i t h  a  

r e a s o n a b l e  c o s  f a c t o r  a s s o c i a t e d  w i t h  i t .  B a s e d  i n  d a t a  

c o l l e c t e d  i n  t h i s  d e m o n s t r a t i o n  t h a  e n t i r e  s y s t e m  w a s  l e s s  

t h a n  $ l , 0 0 u . 0 0 .

I t  i s  e x t r e m e l y  i m p o r t a n t  t h a t  i n  r e t r o f i t  a p p l i c a t i o n s  t h a t  

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

t h e  s t a r t  o f  t h e  i n s t a l l a t i o n .  T h a t  i s  t o  s a y ,  t h a t  t h e  

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

a r e a s  b e  a s s e s s e d  f o r  t h e  m o v e m e n t  o f  i n s t a l l i n g  p e r s o n n e l .

O n e  o f  t h e  m o s t  i m p o r t a n t  f a c t o r s  t o  a s s e s s  i s  t h e  u n d e r g r o u n d  

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

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

t h a t  t h e  r e p l a c e m e n t  o f  t h e  u n d e r g r o u n d  v a l v e s  a n d  m e t e r s  m a y  

b e  a n  i m p o r t a n t  p a r t  o f  t h e  c o s t  e f f e c t i v e n e s s  o f  t h e  i n s t a l l a ­

t i o n .

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

u n d e r s t a n d i n g  o f  t h e  i n s t a l l a t i o n  c o n d i t i o n  p r i o r  t o  

a r r i v a l  o n  t h e  s c e n e .  I t  i s  m o s t  i m p o r t a n t  t h a t  a  

t h r e e  d i m e n s i o n a l  s c h e m a t i c  b e  p r e p a r e d  o f  t h e  r e t r o f i t  

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

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

b .  I n s t a l l e r s  m u s t  d e v e l o p  a  f a i l - s a f e  s y s t e m  o f  c u t t i n g  h o l e s  

t h a t  p r e v e n t s  f a l s e  h o l e s  f r o m  h i t t i n g  c e i l i n g  j o i s t s  o r  

c o m i n g  u p  u n d e r  o t h e r  f i x t u r e s .

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



h o l d i n g  s p r i n k l e r  h e a d s  i n  p l a c e  i n  a  r e t r o f i t  a p p l i c a t i o n .

O n e  o f  t h e  m o s t  n o t i c e a b l e  a s p e c t s  o f  a  r e t r o f i t  i s  t h a t  y o u  

c a n n o t  c h a n g e  t h e  s t r u c t u r a l  c o n f i g u r a t i o n  o f  t h e  b u i l d i n g .

Y o u  h a v e  t o  w o r k  w i t h  w h a t  i s  e x i s t i n g .  I n  o u r  p a r t i c u l a r  

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

o f  c e i l i n g  j o i s t s  t h a t  w e r e  i n s t a l l e d  r i g h t  w h e r e  h e a d s  s h o u l d  

b e  s p a c e d .  T h i s  p o i n t s  t o  t h e  f a c t  t h a t  i t  i s  p o s s i b l e  t h a t  

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

a s  i t  w o u l d  h a v e  b e e n  i n  a  n e w  i n s t a l l a t i o n .

7 .  A n o t h e r  p r o b l e m  i n  a  r e t r o f i t  s i t u a t i o n  i s  h o w  t o  a d e q u a t e l y

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

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

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

H o w e v e r ,  i n  a  r e t r o f i t  a p p l i c a t i o n ,  t e c h n i q u e s  m o s t  b e  w o r k e d  

o u t  t o  a s s u r e  t h e  i n t e g r i t y  o f  t h e  s y s t e m  p r i o r  t o  i t  b e i n g  

i n s t a l l e d .  T h i s  a p p e a r s  t o  b e  o n e  o f  t h e  d i s t i n c t  a d v a n t a g e s

o f  t h e  f l e x i b l e  p o l y b u t y l e n e  p i p i n g  s y s t e m .  A  s y s t e m  o f  c o n -  

d u t i n g  h y d r o s t a t s  o u t s i d e  o f  t h e  s t r u c t u r e  a p p e a r s  c o n c e i v a b l e .

8 .  a .  A n o t h e r  p r o b l e m  t h a t  w a s  w i t n e s s e d  w a s  t h a t  a d e q u a t e  b r a c i n g

a n d  c o n t r o l  o f  t h e  s p r i n k l e r  d r o p s  t h e m s e l v e s .  T w o  p r o b l e m s  

a p p e a r  t o  b e  a p p a r e n t .  T h e  f i r s t  i s  t h a t  w h e n  y o u  a r e  

s c r e w i n g  t h e  s p r i n k l e r  h e a d  i n t o  t h e  p i p e r  T h e  p i p e  i s  

f l e x i b l e  a n d  c a n ,  t h e r e f o r e ,  t o r q u e  a s  t h e  h e a d  i s  p u t  i n  

u n l e s s  p r o p e r l y  s e c u r e d .  I t  b e c o m e s  v e r y  i m p o r t a n t  t h a t  

s y s t e m s  b e  w o r k e d  o u t  t o  a s s u r e  t h a t  t h e  h e a d s  w i l l  n o t  

l e a k  a r o u n d  t h a  t h r e a d s .  A d d i t i o n a l l y ,  a  p r o b l e m  c a n  o c c u r

- 7 -



w h e n  t h e  i n s t a l l e r  i s  t o r q u i n g  t h e  h e a d  d o w n .  S o m e o n e  

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

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

b .  T h e  s e c o n d  p r o b l e m  h e r e  a p p e a r s  t o  b e  t h e  f a c t  t h a t  t h e  

h a n g e r s  u s e d  i n  r e t r o f i t  m u s t  b e  d e s i g n e d  t o  k e e p  t h e  

h e a d  f r o m  h a v i n g  n o z z l e  r e a c t i o n  w h e n  a c t i v a t e d . !  I n  o n e  

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

f a c t  t h a t  t h e  p l u m b i n g  s y s t e m  " b u c k e d  u p "  i n t o  t h e  o v e r h e a d  

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

i m p o r t a n t  a s  f a r  a s  t h e  p a t t e r n  o f  t h e  h e a d  i s  c o n c e r n e d .  

A d e q u a t e  h a n g e r s  a r e  a v a i l a b l e  t o  s o l v e  t h i s  p r o b l e m .

9 .  a .  A  b u r n - o u t  o f  o n e  o f  t h e  r o o m s  w a s  c o n d u c t e d  w i t h  t h e

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

c e i l i n g .  T h e  p i p e  w a s  n o t  d a m a g e d  a f t e r  a  1 4 - 1 5  m i n u t e  

f i r e ,  d i s p i t e  f l a s h o v e r  o n  t h e  r o o m  o f  o r i g i n .

I N S T A L L E R  O B S E R V A T I O N S

T h e  f o l l o w i n g  c o m m e n t s  w e r e  p r o v i d e d  b y  O r v i n  E n g i n e e r i n g  C o r p o r a t i o n

T h e s e  o b s e r v a t i o n s  a r e  f o r m  t h e  i n s t a l l e r ' s  p o i n t  o f  v i e w .  T h e y

w e r e  a s  f o l l o w s :

1 .  T h e  i n s t a l l e r s  f o u n d  t h a t  t h e  h e a t  f u s i o n  p r o c e s s  p r o d u c e d

g o o d  r e s u l t s .  T h e r e  w e r e  f i f t y  p l u s  f u s e d  j o i n t s  m a d e  i n  t h e

s y s t e m  a n d  t h e r e  w e r e  n o  l e a d s  o f  t h e  f u s e d  j o i n t s .  ( L e a k s  

d i d  o c c u r  a r o u n d  t h e  s p r i n k l e r  h e a d . ) T h i s  w a s  d u e  t o  l a c k  

o f  i n f o r m a t i o n  o n  t h e  t y p e  o f  t h r e a d  s e a l a n t  t o  b e  u s e d .

2 .  T h e  a c t u a l  h e a t  f u s i o n  p r o c e d u r e  w a s  c o n s i d e r e d  t o  b e  v e r y  

s i m p l e  b y  t h e  c o n t r a c t o r s .  M o s t  o f  i t  w a s  p e r f o r m e d  o u t s i d e  

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

f u s e d  w h i l e  t h e  m e n  w o r k e d  o f f  l a d d e r s  a n d  t h i 3  p a r t  s e e m e d

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

o n  t h e  g r o u n d ,  i s  a  k e y  f a c t o r  i n  k e e p i n g  c o s t s  d o w n .

3 .  A s  f a r  a s  a  r e t r o f i t  a s p e c t  w e n t ,  O r v i n  E n g i n e e r i n g  f e l t  t h a t  

t h i s  w a s  n e t  m u c h  d i f f e r e n t  t h a n  t h e y  h a d  e v e r  e x p e r i e n c e d  b e f o r e  

S m a l l e r  a t t i c  s p a c e s  e q u a l  a  l o t  o f  m o v i n g  a r o u n d  a n d  s u b -



s u b s e q u e n t l y  i n c r e a s e d . j p a n p o w e r  c o s t s .

4 .  T h e  a c t u a l  m a t e r i a l  t h a t  w a s  u s e d  i n  t h i s  r e t r o f i t  w a s  a s  

f o l l o w s :  1 4 4  f e e t  o f  o n e  i n c h  p o l y b u t y l e n e  p i p e .  T h e r e  

w e r e  t e n  o n e  i n c h  t e e s ,  n i n e  l " x y  R . C . ,  t h e r e  w e r e  t h r e e  1 H 

e l b o w s ,  t h e r e  w e r e  n i n e  C e n t r a l  R e s i d e n t i a l  S p r i n k l e r  H e a d  

u t i l i z e d ,  t h e r e  w e r e  t w e n t y - o n e  1 "  h a n g e r s  o r  p i p e  s t r a p s  

i n s t a l l e d .

5 .  I t  s h o u l d  b e  n o t e d  t h a t  t h e  r i s e r  t h a t  w a s  u s e d  i n  t h i s  

e x p e r i m e n t  w a s  p r o v i d e d  b y  t h e  S a n  C l e m e n t e  F ^ r e  D e p a r t m e n t  

a n d  w a s  o f  a  t e s t  c o n f i g u r a t i o n  u t i l i z e d  i n  p r e v i o u s  t e s t  

b u r n s .

6 .  A c c o r d i n g  t o  O r v i n  E n g i n e e r i n g ,  t h e  a c t u a l  t i m e  o f  i n s t a l l a t i o n  

w a s  n i x  h o u r s  f o r  t w o  m e n ,  p l u s  a n  a d d i t i o n a l  t w o  h o u r s  f o r  

o n e  m a n .  B e y o n d  t h i s  t i m e ,  t h e y  s p e n t  a n  a d d i t i o n a l  h o u r  ■ 

l a y i n g  o u t  t h e  s p r i n k l e r  h e a d  l o c a t i o n  a n d  g e n e r a l  o r i e n t a t i o n  

o f  t h e  s t r u c t u r e .  ( T h i s  w a s  c o n d u c t e d  t h e  d a y  p r i o r  t o  t h e  

r e t r o f i t  e x p e r i m e n t . )

7 .  O r v i n  E n g i n e e r i n g  h o n e s t l y  f e e l s  t h a t  a  f u l l  h o u r  o f  i n s t a l l a t i o n  

t i m e  w a s  l o s t  d u e  t o  t h e  n u m b e r  o f  o n - l o o k e r s  m i l l i n g  a r o u n d

i n  t h e  h o u s e  d u r i n g  t h e  i n s t a l l a t i o n .

A c c o r d i n g  t o  J a c k  S h a u g n e s s y ,  t h e  E x e c u t i v e  V i c e - P r e s i d e n t  o f  O r v i n  

E n g i n e e r i n g ,  " A l l  i n  a l l ,  I  w o u l d  s a y  t h e  d e m o n s t r a t i o n  w a s  s u c c e s s f u l  

a s  i t  a c c o m p l i s h e d  w h a t  I  b e l i e v e  i t  i s  i n t e n d e d  t o  a c c o m p l i s h .

T h e  m a t e r i a l  p r o v e d  w o r t h y  a n d  r e l a t i v e l y  s i m p l e  t o  i n s t a l l  a n d  

t h e  r e s i d e n t i a l  s p r i n k l e r  h e a d  p r o v e d  h i g h l y  e f f e c t i v e  i n  t h e  

f i r e  t e s t . "



M r .  S h a u g n e s s y  a g r e e d  w i t h  t h e  o b s e r v e r s  f r o m  t h e  F i r e  D e p a r t m e n t ’ s  

p o i n t  o f  v i e w  t h a t  a n y  f u t u r e  f i r e  t e s t s  t h a t  w a t e r  s u p p l y  i s  m o s t  

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

a n a l y z e d .

S U M M A R Y

I n  s u m m a r y ,  t h e  s p o n s o r s  o f  O p e r a t i o n  F i r e  S t o p ,  t h e  r e t r o f i t  t e s t  

( S a n  C l e m e n t e  T e s t  B u r n  S e r i e s  1 3 - 8 3 )  w a s  s u c c e s s f u l .  I t  e s t a b l i s h e d  

t h a t  t h e  c o n c e p t  o f  r e t r o f i t  a p p l i c a t i o n  i n  r e s i d e n t i a l  o c c u p a n c i e s  

i s  t e c h n o l o g i c a l l y  f e a s i b l e .  I t  f u r t h e r ,  h o w e v e r ,  i d e n t i f i e s  t h e  

f a c t  t h a t  a  c o n s i d e r a b l e  a m o u n t  o f  r e s e a r c h  m u s t  b e  d o n e  i n  t h e  f i e l d  

o f  i n s t a l l a t i o n  c r i t e r i a ,  t h e  e d u c a t i o n  p r o c e s s  o f  a  s t r u c t u r e  f o r  

a  r e t r o f i t  a p p l i c a t i o n .

A l l  p a r t i c i p a n t s  w h o  a r e  i n  r e c e i p t  o f  t h i s  p a r t i c u l a r  d o c u m e n t a t i o n  

a r e  e n c o u r a g e d  t o  s u b m i t  a n y  o b s e r v a t i o n s ,  p o i n t s  o f  v i e w ,  d i f f e r e n c e s  

o f  o p i n i o n ,  o r  a d d i t i o n a l  d a t a  f o r  t h e  c o n t i n u e d  d e v e l o p m e n t  o f  t h i s  

c o n c e p t .  P l e a s e  f e e l  f r e e  t o  d i r e c t  y o u r  c o m m e n t s  t o :  R o n n y  J .

C o l e m a n ,  D i r e c t o r  o f  F i r e  P r o t e c t i o n ,  S a n  C l e m e n t e  F i r e  D e p a r t m e n t ,

1 0 0  A v e n i d a  P r e s i d i o ,  S a n  C l e m e n t e ,  C a l i f o r n i a  9 2 6 7 2  ( 7 1 4 ) 3 6 1 - 8 2 4 0 .



nOBBH

P u b l i s h e d  b y  S h e l l  C h e m i c a l  C o m p a n y V o l u m e  I I I ,  N u m b e r  2 ,  1 9 8 2

Unique solar system for heating pools 
features pipe made from DURAFLEX 
polybutylene resin

A n  i n n o v a t i v e  s o l a r  s w i m m i n g  
p o o l  h e a t e r  t h a t  s i m u l t a n e o u s l y  
c o o l s  t h e  p o o l  d e c k  h a s  b e e n  d e v e l ­
o p e d  b y  B o m a n i t e  C o r p o r a t i o n  o f  P a l o  
A l t o ,  C a l i f o r n i a .  T h e  S o l a r p a v e ' 111 
s y s t e m  u t i l i z e s  a p p r o x i m a t e l y  3 0 0 0  
f e e t  o f  p o l y  b u t y l e n e  p i p e  e m b e d d e d  
i n  a  c o l o r e d ,  s c u l p t u r e d  c o n c r e t e  
p o o l  d e c k .

W a t e r  f r o m  t h e  p o o l  i s  c i r c u ­
l a t e d  t h r o u g h  t h e  p i p e ,  c o o l i n g  t h e  
o t h e r w i s e  h o t  d e c k  a n d  w a r m i n g  t h e  
p o o l  w a t e r .  S i n c e  c o n c r e t e  s t o r e s  
h e a t ,  t h e  s y s t e m  c a n  c o n t i n u e  t o

h e a t  t h e  p o o l  e v e n  a l t e r  d a r k .
T h e  S o l a r p a v e  s y s t e m  i s  a v a i l ­

a b l e  i n  a  v a r i e t y  o f  p a t t e r n s  a n d  
c o l o r s  t h a t  p r o v i d e  a n  a t t r a c t i v e  a l ­
t e r n a t i v e  t o  s o l a r  p a n e l s .  B o m a n i t e  
s a y s  t h e  S o l a r p a v e  s y s t e m s  a r c  p r i c e d  

c o m p e t i t i v e l y  w i t h  o t h e r  s o l a r  s y s ­
t e m s  a n d  r e q u i r e  l i t t l e  m a i n t e n a n c e .  
O n l y  t h e  p o o l  f i l t e r  p u m p  i s  r e ­
q u i r e d  t o  c i r c u l a t e  w a t e r  t h r o u g h  
t h e  l o w  p r e s s u r e  s y s t e m .

P o l y b u t y l c n e  p i p e ’s  l i g h t  
w e i g h t ,  f l e x i b i l i t y ,  a n d  r e s i s t a n c e  
t o  c o r r o s i o n ,  s c a l e  a n d  e l e c t r o l y t i c

*D u rc fU x is a troJemark o f Shell Chemical Company for its polyhutylene resins. Shell Chemical Joes not 
manufacture pipe.

a c t i o n s  h a v e  l e d  t o  i t s  e x t e n s i v e  u s e  
i n  s l a b  r a d i a n t  h e a t i n g  s y s t e m s .
M o r e  t h a n  5 0 , 0 0 0  m i l e s  o f  p o l y -  
b u t y l e n e  t u b i n g  h a v e  b e e n  i n s t a l l e d  
i n  c o n c r e t e  s l a b s  i n  E u r o p e  o v e r  t h e  
p a s t  d e c a d e .

B o m a n i t e  h a s  r e p o r t e d  t h a t  t h e  
S o l a r p a v e  s y s t e m  q u a l i f i e s  f o r  s o l a r  
e n e r g y  l a x  c r e d i t s  i n  s e v e r a l  s t a t e s .  
R e a d e r s  i n t e r e s t e d  i n  o b t a i n i n g  m o r e  
i n f o r m a t i o n  o n  t h e  S o l a r p a v e  s y s t e m  
o r  l e a r n i n g  t h e  n a m e  o f  t h e i r  l o c a l  
f r a n c h i s e d  c o n t r a c t o r  s h o u l d  c o n t a c t  

B o m a n i t e  C o r p .  a t  8 1  E n c i n a  A v e n u e ,  
P a l o  A l t o ,  C A  9 4 3 0 1 .



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

P o l y b u t y l e n e  p i p e  h e l p s  

m a k e  f i r e  s p r i n k l e r  

s y s t e m s  a f f o r d a b l e
L o w  c o s t ,  f a s t  i n s t a l l i n g  p i p e  

m a d e  f r o m  D U R A F L E X 1'1 p o l y ­
b u t y l e n e  r e s i n  c o m b i n e d  w i t h  
s m o k e  d e t e c t o r s  a n d  m o r e  e f f i c i e n t  
s p r i n k l e r  h e a d s  f o r m  a  f i r e  p r o t e c ­
t i o n  s y s t e m  t h a t  c a n  c o n t r o l  h o u s e ­
h o l d  f i r e s  w i t h i n  s e c o n d s .

T h i s  i s  t h e  s y s t e m  s e l e c t e d  
f o r  i n s t a l l a t i o n  i n  S a n  C l e m e n t e ,  
C a l i f o r n i a ,  i n  w h a t  i s  c o n s i d e r e d  a  
m o d e l  f o r  f u t u r e  s y s t e m s  a n d  c o d e

o r d i n a n c e s .  S a n  C l e m e n t e  i s  o n e  
o f  t h e  f i r s t  c o m m u n i t i e s  i n  t h e  U . S .  
t o  m a n d a t e  r e s i d e n t i a l  s p r i n k l e r s .

“ P o l y b u t y l c n e  p i p e  c a n  h e l p  i n  
h o l d i n g  c o s t s  d o w n .  T h e  p i p e  p e r ­
m i t s  f a s t  a n d  i n e x p e n s i v e  i n s t a l l a ­
t i o n .  S o  i t  h o l d s  t h e  c o s t s  o f  a  h o m e  
s p r i n k l e r  s y s t e m  t o  a n  a f f o r d a b l e  
l e v e l ,  w h i c h  h e l p s  t o  r e d u c e  r e s i s ­
t a n c e  f r o m  h o m e o w n e r s , ”  s a y s  R o n  
C o l e m a n ,  S a n  C l e m e n t e  F i r e  C h i e f .

A bove photo shows testing o f  a 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's fire sprinkler code.

I t  t o o k  l e s s  t h a n  o n e  d a y  t o  
c o m p l e t e  t h e  f i r s t  i n s t a l l a t i o n  o f  t h i s  
n e w  t y p e  o f  f i r e  s p r i n k l e r  s y s t e m  i n  
a  n e w  h o m e  i n  S a n  C l e m e n t e .  S i n c e  
t h e  h o m e  w a s  v a l u e d  a t  m o r e  t h a n
5 5 0 0 , 0 0 0 ,  t h e  f i r e  s p r i n k l e r  s y s t e m  
r e p r e s e n t e d  l e s s  t h a n  1 %  o f  t h e  c o n ­
s t r u c t i o n  c o s t .  B e c a u s e  t h e  s i z e  o f  
t h e  s y s t e m  i s  p r o p o r t i o n a l  t o  t h e  
h o m e ’s  s i z e ,  a n  i n s t a l l e d  c o s t  o f  l e s s  
t h a n  1 %  o f  t h e  c o n s t r u c t i o n  c o s t  i s  a  
g o o d  e s t i m a t e  f o r  m o s t  n e w  h o m e  
i n s t a l l a t i o n .

T h e  p i p e ’s  f l e x i b i l i t y  w a s  a  r e a l  
a s s e t  i n  t h e  i n s t a l l a t i o n  b e c a u s e  t h e  
h o u s e  w a s  c l o s e  t o  c o m p l e t i o n .  T h e  
p i p e  c o u l d  b e  c u r v e d  a r o u n d  o b s t a ­
c l e s  a n d  r o u t e d  e a s i l y ,  m i n i m i z i n g  
t h e  e x t e n t  t o  w h i c h  t h e  n e w  c o n ­
s t r u c t i o n  w a s  d i s t u r b e d .  T h i s  
a d v a n t a g e  w o u l d  a l s o  b e  o f  p r i m e  
i m p o r t a n c e  i n  r e t r o f i t t i n g  t h e  s y s ­
t e m  i n t o  e x i s t i n g  h o m e s .

Pipe ideal for retrofitting
“ T h e  p i p e  i s  e s p e c i a l l y  g o o d  f o r  

r e t r o f i t t i n g .  W i t h  t h e  w i d e s p r e a d  

a c c e p t a n c e  a n d  e x p a n d e d  u s e  w e  s< 
f o r  r e s i d e n t i a l  s p r i n k l e r  s y s t e m s ,  t h e  
a b i l i t y  t o  r e t r o f i t  e x i s t i n g  h o m e s  i s  
g o i n g  t o  b e  j u s t  a s  i m p o r t a n t  a s  n e w  
h o m e  i n s t a l l a t i o n s , ”  C o l e m a n  s a y s .

B e c a u s e  t h e  p i n e  d o e s n ’ t  c o r ­
r o d e  a n d  r e s i s t s  s c a l e  b u i l d - u p ,  i t  
i s n ’ i n e c e s s a r y  t o  f l u s h  o u t  t h e  s y s ­
t e m  p e r i o d i c a l l y ,  w h i c h  m u s t  b e  
d o n e  w i t h  m e t a l  p i p e  s y s t e m s .  
D u r a f l e x  p i p e  c a n  s t a n d  h i g h  a t t i c  
h e a t  i n  t h e  s u m m e r  a n d  d o e s n ’ t 
c r a c k  i f  w a t e r  f r e e z e s  i n  i t  d u r i n g  
t h e  w i n t e r .

P r o p e r  i n s t a l l a t i o n  i s  i m p o r t a n t  
f o r  m a x i m u m  e f f e c t i v e n e s s .  E x c e p t  
f o r  t h e  s p r i n k l e r  h e a d s ,  a l l  i n s t a l l a ­
t i o n  m a t e r i a l s  a r e  p l a s t i c .  M e t a l  c o n ­
n e c t i o n s  a n d  i n s t a l l a t i o n  p a r t s  
s h o u l d  n o t  b e  u s e d  a s  t h e y  c o u l d  a c t  
a s  a  h e a t  s i n k  d u r i n g  a  f i r e  a n d  d a m ­
a g e  t h e  s y s t e m .  B o t h  t h e  p o l y b u t y l ­
e n e  p i p e  a n d  s p r i n k l e r  h e a d s  a r e  
l a i d  o u t  a n d  l o c a t e d  f o r  m a x i m u m  
p r o t e c t i o n  a n d  f a s t  r e s p o n s e .

S p e c i a l  l o w - t e m p c r a t u r e  s e t - o f f  
s p r i n k l e r  h e a d s  t h a t  r e l e a s e  a t  1 6 5 ° F  
h a v e  b e e n  d e v e l o p e d  b y  G r i n n e l l  
F i r e  P r o t e c t i o n  S y s t e m s .  T h e s e  r e ­
s p o n d  f i v e  t i m e s  f a s t e r  t h a n  i n d u s ­
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t r i a l  t y p e  s p r i n k l e r s .  A n  i m p r o v e d ,

•  w i d e r  s p r a y  w a t e r  d i s t r i b u t i o n  p a t ­
t e r n  d e v e l o p e d  f o r  r e s i d e n t i a l  r o o m s  
e x t i n g u i s h e s  l i r e  w i t h i n  s e c o n d s  b e ­
f o r e  i t  c a n  g r o w .  T h e  c o o l i n g  e f f e c t  
k e e p s  o t h e r  s p r i n k l e r s  f r o m  b e i n g  
s e t - o f f  u n n e c e s s a r i l y ,  k e e p i n g  w a t e r  
p r e s s u r e  a t  m a x i m u m  l e v e l s .

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

T e s t s  w e r e  c o n d u c t e d  b y  t h e  
S a n  C l e m e n t e  F i r e  D e p a r t m e n t  o n

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

“Trend of the future” 
for homes

R o n  C o l e m a n  s e e s  t h e  s y s t e m ’s  
a u v a n t a g e s  c a t c h i n g  o n  f a s t .  H e  
s a y s ,  “ R e s i d e n t i a l  s p r i n k l e r  s y s t e m s  
a r e  t h e  t r e n d  o f  t h e  f u t u r e .  I n  m o s t  
n e w  h o m e s ,  w e ’ l l  p r o b a b l y  s e e  b u i l t -  

continucd on p. 4

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

T h e  r e c o r d  s e t t i n g  c o l d  i n  
A t l a n t a ,  G e o r g i a  e a r l y  i n  1 9 8 2  p r o ­
v i d e d  t h e  a c i d  t e s t  f o r  a  p l u m b i n g  

s y s t e m  u s i n g  p i p e  m a d e  f r o m  
D U R A F L E X ' "  p o l y b u t y l c n e  r e s i n .  
E x p e r i e n c i n g  -  5 ° F  t e m p e r a t u r e s  
w i t h  w a t e r  i n  t h e  p i p e s ,  a n  u n ­
f i n i s h e d  h o u s e  o u t f i t t e d  w i t h  a  p o l y ­
b u t y l e n e  p i p e  p l u m b i n g  s y s t e m  
e x p e r i e n c e d  n o  l e a k s  o r  c r a c k e d  
p i p e s .

B u i l t  a s  a  p i l o t  p r o j e c t  u s i n g  
D u r a f l e x  p i p e  b y  H i g h  C o u n t r y  
H o m e s ,  I n c .  o f  M a r i e t t a ,  G A ,  t h e  
h o u s e  i s  l o c a t e d  i n  a n  A t l a n t a  s u b ­
u r b .  T h e  g a s  l i n e  f o r  s p a c e  h e a t i n g  
h a d  n o t  b e e n  r u n  a n d  s o m e  o f  t h e

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

J o e  A .  M c H a r g  o f  H i g h  
C o u n t r y  H o m e s ,  I n c . ,  i n  a  l e t t e r  t o  
W . T .  A n d e r s o n ,  D i r e c t o r  o f  I n s p e c ­
t i o n s ,  C o b b  C o u n t y ,  G e o r g i a ,  s a i d ,  
“ I  c a n ’ t  h e l p  b u t  t h i n k  o f  t h e  i n c o n ­
v e n i e n c e ,  e x p e n s e  a n d  m i s e r y  t h a t  
w o u l d  h a v e  b e e n  a v o i d e d  i f  t h i s  
p r o d u c t  ( p o l y b u t y l c n e  p i p e )  h a d  
b e e n  a v a i l a b l e  2 0  y e a r s  e a r l i e r . ”

A s  a  r e s u l t  o f  t h e  e x t r e m e  c o l d ,

t h e  C o b b  C o u n t y  i n s p e c t o r s  o f f i c e  
h a d  r e c e i v e d  o v e r  1 7 0 0  c a l l s  f r o m  
r e s i d e n t s  r e q u e s t i n g  i n f o r m a t i o n  
o n  h o w  t o  s h u t  c f f  t h e i r  w a t e r  s y s ­
t e m s  b e c a u s e  o f  l e a k i n g  p i p e s .
T h e s e  c a l l s  a n d  t h e  s u b s e q u e n t  h a r d ­
s h i p s  o f  w a t e r  d a m a g e  p r o m p t e d  
p r o p o s e d  c h a n g e s  i n  t h e  c o n s t r u c ­
t i o n  c o d e s  t o  p r e v e n t  a  r e c u r r e n c e  
o f  t h e  p r o b l e m s  f a c e d  t h i s  y e a r .

O n e  o f  t h e  p r o p o s e d  c h a n g e s  
f o r w a r d e d  b y  A n d e r s o n  t o  t h e  
C o u n t y  A d m i n i s t r a t o r  a n d  C o b b  
C o u n t y  C o m m i s s i o n e r s  r e c o m ­
m e n d s :  “ G r a n t  t h e  u s e  o f  p o l y  b u t y l ­
e n e  p i p e  o n  w a t e r  p r e s s u r e  l i n e s  i n  
C o b b  C o u n t y . ”

EDITORS NOTE:A properly designed and Instilled 
plumbing system utilizing Diirnflcx 
pipe cun be expected to withstand the 
extreme conditions described above. 
However, under certain conditions, 
Duraflex polybutylcne pipe may be 
pushed beyond its limit and fail. 
These conditions occur when short 
sections of Duraflex pipe ate used 
between sections of rigid pipe. For 
best results, precautions should be 
taken to prevent such conditions.

(left to right) Charles Brent (president o f  
B .J .S .  Corp., distributor fo r R a hn l Western 
Pipe Corp.); John Rosso (o f P aul S .  Robinson 
C o., manufacturer’s representative fo r R ahnl 
Western Pipe Corp.); Inspector E d  Harrod and 
Fire Chief Ron Colemon (both o f  the Sun  
Clemente Fire Department).
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i n  s p r i n k l e r  s y s t e m s  b e c o m i n g  s t a n ­
d a r d  f e a t u r e s .  T h e  m a j o r  s a f e t y  a n d  
p r o p e r t y  l o s s  p r e v e n t i o n  b e n e f i t s  o f  
s p r i n k l e r  s y s t e m s  w i l l  m a k e  t h e m  
v e r y  p o p u l a r ,  f a s t .  W e ’l l  p r o b a b l y  
s e e  m o r e  s y s t e m s  i n s t a l l e d  i n  t h e  
n e x t  1 0  y e a r s  t h a n  i n  t h e  l a s t  1 0 0  
y e a r s . ”

" O v e r  4 0 0  c i t i e s  h a v e  a s k e d  f o r  
c o p i e s  o f  o u r  s t a n d a r d s , ”  C o l e m a n  
r e p o r t s ,  “ a n d  m a n y  a r e  u s i n g  u s  a s  

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

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

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

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

R e c e n t  c o d e  a p p r o v a l s  f o r  D u r a f l e x  p o l y b u t y l c n e  p i p e  f o r  u s e  i n  h o t  
a n d  c o l d  w a t e r  p l u m b i n g  s e r v i c e  i n c l u d e :

C o m m o n w e a l t h  o f  P u e r t o  R i c o  J e f f e r s o n  P a r i s h ,  L o u i s i a n a
O k l a h o m a  C i t y ,  O k l a h o m a  L u b b o c k ,  T e x a s
A r l i n g t o n ,  T e x a s  N a s s a u  C o u n t y ,  F l o r i d a
P e o r i a ,  A r i z o n a  C l a r k  C o u n t y ,  W a s h i n g t o n
S t a t e  o f  N o r t h  D a k o t a  G l e n d a l e ,  A r i z o n a

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

S h e l l  C h e m i c a l  d o e s  n o t  m a n u f a c t u r e  p i p e ,  b u t  t h e  f o l l o w i n g  i n d e p e n d e n t  
m a n u f a c t u r e r s  p r o d u c e  p i p e  f r o m  p o l y b u t y l c n e  r e s i n :

U . S .  B r a s s
Q c s t  P l u m b i n g  S y s t e m s  
P . O .  B o x  3 7  
P l a n o ,  T e x a s  7 5 0 7 4

A B & I  P l a s t i c s
7 8 2 5  S a n  L e a n d r o  S t r e e t
O a k l a n d ,  C a l i f o r n i a  9 4 6 2 1
4 1 5 / 6 3 2 - 3 4 6 7
A i t n :  M r .  M e l  G r a y

B r i s t o l  P r o d u c t s  C o .
P . O .  B o x  2 7 8  
B r i s t o l ,  I n d i a n a  4 6 5 0 7  
2 1 9 / 8 4 8 - 4 4 0 2  
A t t n :  M r .  T o n y  E r n s t

D e l t a  F a u c e t  C o .
5 5  E a s t  1 1 1 t h  S t r e e t
P. O .  B o x  4 0 9 8 0
I n d i a n a p o l i s ,  I n d i a n a  4 6 2 8 0
3 1 7 / 8 4 8 - 1 8 1 2
A t t n :  M r .  G e o r g e  D a v i s

T r o j a n  P l a s t i c s ,  I n c .
2 2 1 1  N .  3 8 t h  S t r e e t
T a m p a ,  F l o r i d a  3 3 6 0 5
8 1 3 / 2 4 2 - 4 2 1 1
A t t n :  M r .  B r a n d  L a s c t e r

2 1 4 / 4 2 3 - 3 5 7 6  

A t t n :  M r .  B .  E .  S m i t h

V a n g u a r d  P l a s t i c s ,  I n c .
P .  O .  B o x  3 4 6
M c P h e r s o n ,  K a n s a s  6 7 4 6 0 - 0 3 4 6  
3 1 6 / 2 4 1 - 6 3 6 9

A t t n :  M r .  K e i t h  S w i n c h a r t

W e s t e r n  P r o d u c t s  C o m p a n y  
P .  O .  B o x  8 0 3
U n i o n  C i t y ,  C a l i f o r n i a  9 4 5 8 7  
4 1 5 / 4 7 1 - 8 8 5 6

A t t n :  M r .  W . J .  M c G l i n c h y

W r i g h t w a y  M f g .  C o ,
B e a t r i c e  P l u m b  P r o d u c t s  G r o u p  
1 0 5 0  C e n t r a l  A v e n u e  
P a r k  F o r e s t  S o . ,  I l l i n o i s  6 0 4 6 6  
3 1 2 / 5 3 4 - 0 5 0 0
A t t n :  M r .  R a l p h  W .  A r b o e

D e t a i l s  o f  t h e  S a n  C l e m e n t e  
t e s t  a n d  i n s t a l l a t i o n  a r e  
a v a i l a b l e  i n  a  n e w  
p u b l i c a t i o n ,  S C : 6 8 5 - 8 1 ,  
f r o m  S h e l l .

T h e  D u r a l l e x  P o l y b u t y l e n e  P i p e r  is  
p u b l i  s h e d  p e r i o d i c a l l y  b y  t h e  P l a s t i c s  
B u s i n e s s  C e n t e r  o f  S h e l l  C h e m i c a l  
a n d  i s  a v a i l a b l e  t o  a n y o n e  w i s h i n g  t o  
r e c e i v e  i t .  C o m m e n t s  a n d  q u e s t i o n s  
a r e  v v !- o m e ,

A d d r e s s  c o r r e s p o n d e n c e ,  i n c l u d i n g  
r e q u e s t s  f o r  a d d i t i o n a l  c o p i e s ,  t o  
S h e l l  C h e m i c a l  C o m m u n i c a t i o n s ,  
R o o m  1 2 2 7 ,  O n e  S h e l l  P l a z a ,  
H o u s t o n ,  T e x a s  7 7 0 0 2 .

P r i n t e d  i n  U . S . A .  1 9 8 2 ,
S h e l l  C h e m i c a l  C o m p a n y .



P u b l i s h e d  b y  S h e l l  C h e m i c a l  C o m p a n y V o l u m e  I V ,  N u m b e r  1 ,  1 9 8 3

Corrosion-resistant Duraflex 
pipe specified 
for Florida 
medium-rise.
T h e  w a t e r  i n  J a c k s o n v i l l e ,  F l o r i d a ,  i s  s o  
c o r r o s i v e  t h a t  it  c a n  c a t  t h r o u g h  c o p p e r  
a n d  g a l v a n i z e d  m e t a l  p i p e .

“ I n  J a c k s o n v i l l e ,  t h e  o n l y  w a y  y o u  
c a n  u s e  c o p p e r  o r  g a l v a n i z e d  m e t a l  
p i p e  is  t o  t r e a t  t h e  w a t e r  l i r s t , ”  s a y s  
D a v i d  H a t z k a .

H a t z k a  s e r v e d  a s  o w n e r ’s  r e p r e s e n ­
t a t i v e  l o r  S u n d a l e  M a n o r ,  a  s i x - s t o r y  
a p a r t m e n t  b u i l d i n g  c u r r e n t l y  u n d e r  c o n ­
s t r u c t i o n .  T o  a v o i d  i n s t a l l i n g  a  c o s t l y  
w a t e r  t r e a t i n g  s y s t e m ,  H a t z k a  s p e c i f i e d  
c o r r o s i o n - r e s i s t a n t  D u r a l l e x  * p o l y b u i y l -  
e n e  p i p e  f o r  S u n d a l e  M a n o r ' s  p o t a b l e  
w a t e r  s y s t e m  a n d  P V C  p i p e  l o r  t h e  
d r a i n a g e  s y s t e m .

S u n d a l e  M a n o r  w i l l  h e  t h e  l i r s t  m e -  
d i u m - r i s e  b u i l d i n g  i n  J a c k s o n v i l l e  w i t h  
a l l - p l a s t i c  p l u m b i n g .  P o l y b u t y l c n e  p i p e  
r e c e i v e d  J a c k s o n v i l l e  c i t y  c o d e  a p p r o v a l  

i n  l a t e  1 9 8 1 .
W .  W .  G a y  M e c h a n i c a l  C o n t r a c t o r ,

I n c .  i s  h a n d l i n g  t h e  p o l y b u t y l e n e  p i p e  
i n s t a l l a t i o n  a t  t h e  9 0 - a p a r t m e n t  c o m p l e x .

J o b  s u p e r i n t e n d e n t  J i m m y  I . a s c o  is  
t h e  k e y  i n s t a l l e r  f o r  t h e  p o l y b u t y l c n e  
p i p e ,  w h i c h  r a n g e s  i n  s i z e  f r o m  ' h  i n c h  
t o  t h r e e  i n c h e s  i n  d i a m e t e r .  I l e a l  f u s i o n  
i s  u s e d  t o  i n s t a l l  t h e  l a r g e r  ( o n e - i n c h  t o  
t h r e e - i n c h )  d i a m e t e r  p i p e .  I n s e r t / c o m ­
p r e s s i o n  r i n g  f i t t i n g s  a r e  u s e d  f o r  t h e  
s m a l l e r  d i a m e t e r  p i p e .  T h e  i n s t a l l e r s  
c a n  p r e s s u r e - t e s t  t h e  p i p e  a n d  f i t t i n g s  
i m m e d i a t e l y .
‘Diiiallex'' in »i UJilciiiiitk ol Slii*l) Chrniiul < '.oinjunv lot ir. |x>lvlhitylciur vcmiin Mu-ll ( Ihiiiu.iI \Iih-n not m,imil.uiuf(- jmjv
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H i l l y  K n i g h t ,  w h o  h a n d l e s  a l l  o f  
t h e  h e a t  f u s i o n ,  s a y s ,  “ O n c e  y o u  l e a r n  
t o  b c a t - w e l d  t h e  p i p e ,  i t ’s  r e a l l y  q u i c k  
a n d  e a s y .  W e  h a d  s o m e  t r o u b l e  w i t h  
t h e  f i r s t  c o u p l e  o f  w e l d s ,  b u t  n o w  i t ’s 
r e a l l y  s i m p l e . "

A c c o r d i n g  t o  I . a s c o  a n d  K n i g h t ,  t h e  
l a r g e r  d i a m e t e r  p o l y b u t y l e n e  p i p e ’s  f l e x ­
i b i l i ty '  a n d  l i g h t  w e i g h t  p r o v i d e d  u n i q u e  
a d v a n t a g e s  o v e r  r i g i d  p i p e ;  i n s t a l l a t i o n  
o f  D u r a l l e x  p o l y b u t y l c n e  p i p e  b e c a m e  a  
s i m p l e  t w o - m a n  o p e r a t i o n .  R i s e r s  l o r  
t h e  p i p e  w e r e  s h o p - f a b r i c a t e d  i n  a n  o p e n  
a r e a  o u t s i d e  t h e  b u i l d i n g ,  c o i l e d  u p  l o r(('iuiiiiini\/on f<w -I)

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

i n s t a l l e d  i n  

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

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

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

“ S o l a r  h o u s i n g  b e n e f i t s  a l l  t h e  t a x ­
p a y e r s  b y  c o n s e r v i n g  e n e r g y  l o r  o t h e r  
u s e s .  W e  b e l i e v e  t h a t  t h e s e  h o m e s  w i l l  
s e r v e  a s  a  m o d e l  f o r  o t h e r  p u b l i c  a g e n ­
c i e s  a n d  l o r  p r i v a t e  d e v e l o p e r s  w h o  s e e k  
t o  r e s p o n d  t o  t h e  e n e r g y  r e a l i t i e s  o f  t h e  
8 0 s , "  s a i d  R o g e r  S a l q u i s t ,  p r e s i d e n t  o f  
T r i d e n t  H n e r g y  S y s t e m s ,  D a v i s ,  C A ,  
t h e  d e v e l o p e r s  a n d  i n s t a l l e r s  o f  t h e  
s o l a r  s y s t e m .

T h e  s y s t e m s  a r e  b e i n g  i n s t a l l e d  i n  
s i x t y - t w o  3 a n d  J  b e d r o o m  s i n g l e  f a m i l y  
h o m e s  i n  t h e  R a n c h o  A l g o d o n  p r o j e c t  

o u t s i d e  D e l a n o  i n  K e r n  C o u n t y .  C o m ­
p l e t i o n  is  s c h e d u l e d  f o r  l a t e  1 9 8 2 .

F o r  h e a t i n g ,  T r i d e n t  u s e s  r o o f -  
m o u n t e d  s o l a r  c o l l e c t o r s  t o  h e a t  w a t e r  
w h i c h  is  t h e n  c i r c u l a t e d  t h r o u g h  c o i l s  o f  

f l e x i b l e  p i p e  m a d e  f r o m  D u r a l l e x  p o l y ­
b u t y l e n e  r e s i n  e m b e d d e d  i n  t h e  s l a b  o f  
e a c h  h o u s e .  F o r  c o o l i n g ,  a  r a d i a n t  c h i l l e r  
w i t h  a  c o u n t e r f l o w  h e a t  e x c h a n g e r  p r o ­
v i d e s  t h r e e  t o n s  o f  c o o l i n g  c a p a c i t y((Miiinin\lvii /m.i.v :i)
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Fire sprinkler system tested in Scottsdale. ®
s h o u l d  f r e e z e  i n s i d e  t h e  p i p e  a n d  i t  h a s  

t h e  h i g h e s t  h e a t  r a t i n g  o f  a n y  t h e r m o ­
p l a s t i c  p i p e ,  a  p a r t i c u l a r  a d v a n t a g e  i n  
t h e  “ S u n  B e l t ”  w h e r e  a t t i c  t e m p e r a t u r e s  
s o a r  i n  t h e  s u m m e r .

S c o t t s d a l e  A d m i n i s t r a t i v e  F i r e  
C h i e f  B o b  E d w a r d s  s a i n  t h e  c o s t  o f  i n ­
s t a l l i n g  t h e  p o l y b u t y l e n e  s y s t e m  w a s  
a b o u t  o n e  p e r c e n t  o f  t h e  c o s t  o f  t h e  
h o m e s ;  a b o u t  4 0  p e r c e n t  l e s s  t h a n  f o r  
t h e  i r o n  s y s t e m .

T h e  t e s t s  w e r e  c o n d u c t e d  b y  t h e  
R u r a l / M e t r o  F i r e  D e p a r t m e n t ,  a n  i n d e ­
p e n d e n t  c o r p o r a t i o n  c o n t r a c t e d  b y  t h e  
c i t y ,  a n d  w e r e  f i n a n c e d  b y  t h e  U S F A .
F a c t o r y  M u t u a l ,  a  n a t i o n a l  t e s t i n g  l a b o ­
r a t o r y ,  m o n i t o r e d  t h e  r e s u l t s .

I n  a  d e m o n s t r a t i o n  o f  c o n f i d e n c e  i n  
b o t h  s y s t e m s ,  e x e c u t i v e s  o f  R u r a l / M e t r o

F i r e  s p r i n k l e r  s y s t e m s  r e t r o f i t t e d  i n t o  
t w o  n e w  S c o t t s d a l e ,  A r i z o n a  h o m e s  

q u i c k l y  e x t i n g u i s h e d  d e l i b e r a t e l y - s e t  l e s t  
l i r e s ,  t h e r e b y  d r a m a t i c a l l y  r e d u c i n g  t h e  
p o t e n t i a l  d a m a g e  t o  t h e  h o m e s .

F e d e r a l  a n d  l o c a l  l i r e  o l l i c i a l s  m o n i ­
t o r e d  t h e  t e s t s  w h i c h  r a n g e d  f r o m  w a s t e ­
b a s k e t  l i r e s  t o  k i t c h e n  g r e a s e  f i r e s  a n d  
b u r n i n g  d r y  C h r i s t m a s  t r e e s .

I n s u r a n c e  o l l i c i a l s  e s t i m a t e d  d a m ­
a g e s  i n  t i l e  s e r i e s  o l  d u p l i c a t e d  l i r e s  in  
t h e  t w o  h o m e s  a n d  c o m p a r e d  t h e  l o s s e s  
t o  t h e  p r o p e r t y  d a m a g e  t h a t  w o u l d  h a v e  
o c c u r r e d  w i t h o u t  s p r i n k l e r  s y s t e m s .

O n  t h e  b a s i s  o f  e i g h t  t e s t s ,  d a m a g e s  
m  t h e  s p r i n k l e r e d  f i r e s  w e r e  e s t i m a t e d  
a t  $  17 , 2 0 ( 1  w h i l e  t h e  a v e r a g e  d a m a g e  
e s t i m a t e  w i t h o u t  s p r i n k l e r s  t o t a l e d  
$ 1 1 6 , 0 0 0 ,  a  s a v i n g s  o f  $ 0 8 , 0 0 0  o r  
S ' )  p e r c e n t .

“ T h e  a n s w e r  t o  r e d u c i n g  t h e  n u m ­
b e r  o f  l i v e s  l o s t  i n  r e s i d e n t i a l  f i r e s  is  in -  
p l a c e  p r o t e c t i o n  w i t h  a u t o m a t i c  s u p ­
p r e s s i o n  s y s t e m s  a n d  s m o k e  d e t e c t o r s , "  
s a i d  I l u r r y  S h a w  o f  t h e  U . S .  I ; i r e  A d ­
m i n i s t r a t i o n  ( I I S F A )  i n  W a s h i n g t o n ,
D . C .  f o l l o w i n g  m e  t e s t s .

S p r i n k l e r  s y s t e m s  w e r e  i n s t a l l e d  a f ­

t e r  t h e  t w o  $ 7 0 , 0 0 0  s u b d i v i s i o n  h o m e s  
w e r e  b u i l t .  O n e  h o u s e  w a s  r e t r o f i t t e d  
w i t h  a  s t a n d a r d  i r o n  p i p e  s y s t e m  a n d  t h e

s e c o n d  h o u s e  u s e d  f l e x i b l e  p i p e  m a d e  
f r o m  D u r a l l e x  p o l y b u t y l c n e  r e s i n  a n d  
a  b l a c k  i r o n  p i p e  s y s t e m .  B o t h  s y s t e m s  

e m p l o y e d  n e w l y  d e v e l o p e d  l a s t  r e s p o n s e  
s p r i n k l e r  h e a d s .

G r a n t h a m  l u r e  P r o t e c t i o n ,  I n c .  o f  
P h o e n i x ,  A r i z o n a ,  i n s t a l l e d  b o t h  s p r i n ­
k l e r  s y s t e m s  i n  t h e  s e c o n d  h o u s e  a n d  
t a b u l a t e d  m a t e r i a l  a n d  l a b o r  c o s t s .  T h e  

s y s t e m  u s i n g  t h e  f l e x i b l e  p o l y b u t y l c n e  
p i p e  r e q u i r e d  o n l y  h a l f  a s  m a n y  m a n  
h o u r s  t o  i n s t a l l  a s  t h e  s y s t e m  w i t h  t h e  
m e t a l  p i p e .

" T h e  h o u s e  w a s  r e t r o f i t t e d  w i t h  
p o l y b u t y l e n e  i n  t h r e e  d a y s  u s i n g  t w o  
m e n  a n d  it l o o k  f o u r  a n d  o n e - h a l f d a y s  
a n d  t h r e e  m e n  t o  c o m p l e t e  t h e  b l a c k  
i r o n  p i p e  s y s t e m , "  s a i d  ' P e r r y  G l e n n  o f  
( i r a n t h a m .

I n  o r d e r  t o  i n s t a l l  t h e  b l a c k  i r o n  s y s ­
t e m ,  it w a s  n e c e s s a r y  t o  c u t  a  h o l e  i n  t h e  
r o o f .  S e c t i o n s  o f  t h e  p i p e  w e r e  c u t  o u t ­
s i d e  t h e  h o m e ,  b r o u g h t  i n  t h r o u g h  t h e  
r o o f ,  t h e n  t h r e a d e d  i n t o  p o s i t i o n  i n  t h e  
s p r i n k l e r  h e a d  i n s t a l l a t i o n .

T h e  l i g h t w e i g h t  D u r a l l e x  p o l y b u ­
t y l e n e  p i p e  w a s  a s s e m b l e d  i n  a  g a r a g e .  
S e c t i o n s  o f  t h e  p i p e  w e r e  h e a t  f u s e d  a n d  
t h e n  e a s i l y  s n a k e d  t h r o u g h  a n  a t t i c  
o p e n i n g .  I n  a d d i t i o n  t o  i n s t a l l a t i o n  a d ­
v a n t a g e s ,  t h e  p i p e  w i l l  n o t  c r a c k  i f  w a t e r

s a t  o n  c o u c h e s  i n  t h e  l i v i n g  r o o m s  a s  
l i r e s  w e r e  s t a r t e d  i n  n e a r b y  w a s t e b a s ­
k e t s .  I n  o n e  h o u s e  t h e  s p r i n k l e r  w a s  a c ­
t u a t e d  i n  1 : 1 7  m i n u t e s  a n d  i n  t h e  o t h e r  
h o u s e ,  a t  2 : 5 s  m i n u t e s .

S e n t r y  I n s u r a n c e  C o m p a n y  o b s e r v ­
e r s  e s t i m a t e d  t h a t  t h e  d a m a g e  w o u l d  
h a v e  a v e r a g e d  a b o u t  $ 3 , 5 0 0  i n  e a c h  

h o m e  ( i n  t h i s  s p e c i f i c  l i r e  l e s t )  h a d  t h e r e  
b e e n  n o  s p r i n k l e r  s y s t e m s .  I n  a c t u a l i t y ,  
d a m a g e  w a s  e s t i m a t e d  a t  o n l y  $ 1 , 0 0 0  i n  
o n e  h o m e  i n  w h i c h  t h e  s p r i n k l e r  w a s  a c ­
t u a t e d  l i r s t  a n d  $ 1 , 5 0 0  i n  t h e  o t h e r .

I n  a n o t h e r  c o m p a r a t i v e  t e s t ,  c a k e  

p a n s  o f  c o o k i n g  o i l  w e r e  h e a t e d  o n  a n  
e l e c t r i c a l  s t o v e  w i t h  o p e n  f l a m e s  o c c u r ­
r i n g  t h r e e  t o  l o u r  m i n u t e s  l a t e r .  A f t e r  
t h e  s p r i n k l e r  h e a d s  w e r e  a c t u a t e d  t o  e x -  ( 
t i i i g u i s h  t h e  f i r e s ,  d a m a g e  w a s  e s t i m a t e d  
a t  $ 2 , 4 0 0  i n  o n e  h o u s e  a n d  $  3 , 6 0 0  i n  t h e  
s e c o n d  h o u s e .  I f  s p r i n k l e r  s y s t e m s  h a d  
n o t  b e e n  i n s t a l l e d ,  t h e  i n s u r a n c e  c o m -
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w h i c h ,  i f  n e e d e d ,  c a n  d r o p  t h e  w a t e r  
t e m p e r a t u r e  a s  l o w  a s  3 8  d e g r e e s  d u r i n g  
t h e  s u m m e r .  T h e  c h i l l e d  w a t e r  i s  c i r c u ­
l a t e d  t h r o u g h  t h e  p i p e  i n  t h e  s l a b  t o  c o o l  
t h e  h o u s e .

N o t  o n l y  d o e s  t h e  r a d i a n t  h e a t i n g  
s y s t e m  p r o v i d e  a n  e x c e l l e n t  m e a n s  o f  u s ­
i n g  t h e  m e d i u m  t e m p e r a t u r e  h e a t  f r o m  
t h e  s o l a r  p a n e l s ,  b u t  it  a l s o  r e d u c e s  t h e  
t o t a l  e n e r g y  r e q u i r e m e n t s .  T h e  r a d i a n t  
s l a b  a n d  w a t e r  s t o r a g e  t a n k  c a n  s t o r e  
e n o u g h  h e a t  i n  w i n t e r  t o  m a i n t a i n  d e ­
s i r e d  r o o m  t e m p e r a t u r e s  f o r  s e v e r a l  s u n ­
l e s s  d a y s  b e f o r e  r e q u i r i n g  b a c k - u p  f r o m  
t h e  f l a s h  b o i l e r s  w h i c h  a r e  i n s t a l l e d  a s  
p a r t  o f  t h e  o v e r a l l  s y s t e m .

“ R a n c h o  A l g o d o n  v i v i d l y  d e m o n ­
s t r a t e s  t h a t  s o l a r  i s  n o t  j u s t  a  t o o l  o f  t h e  
a f f l u e n t , ”  s a i d  S a l q u i s t .  “ I t  i s  e v e n  m o r e  
e s s e n t i a l  i n  s i t u a t i o n s  w h e r e  t i g h t  i n ­
c o m e s  c a n n o t  c o m p e n s a t e  f o r  r o c k e t i n g  
u t i l i t y  b i l l s ,  a n d  t h e  H o u s i n g  A u t h o r i t y  
o f  t h e  C o u n t y  o f  K e r n  i s  o n e  o f  t h e  f i r s t  
a g e n c i e s  t o  t a k e  t h i s  i n t o  a c c o u n t . ”  
T r i d e n t  e s t i m a t e s  a  u t i l i t y  s a v i n g s  o f  
a b o u t  7 5 % ,

T h e  r a d i a n t  s l a b s  a r e  c o n s t r u c t e d  
b y  p l a c i n g  a  p l a s t i c  v a p o r  b a r r i e r  o v e r  a  
s a n d  b a s e  e i g h t  i n c h e s  a b o v e  t h e  g r a d e .  
T h i s  i s  c o v e r e d  w i t h  a n o t h e r  i n c h  o f  
s a n d  a n d  a  w i r e  m e s h .  B e f o r e  t h e  c o i l s  o f  
h a l f - i n c h  D u r a f l e x  p o l y b u t y l c n e  p i p e  
a r e  p l a c e d  i n t o  t h e  d e s i r e d  p o s i t i o n  l o r  
e a c h  z o n e ,  l i m e  i s  s p r i n k l e d  o v e r  t h e  
s a n d  t o  s h o w  c r e w s  w h e r e  t o  s e t  t h e  p r e ­
l a b  w a l l s .

p a n y  e s t i m a t e d  d a m a g e  w o u l d  h a v e  b e e n  
$ 6 , 5 0 0  i n  t h e  f i r s t  h o u s e  a n d  $ 1 2 , 5 0 0  i n  
t h e  s e c o n d  h o u s e .  ( E s t i m a t e s  o f  l o s s e s  
w i t h o u t  s p r i n k l e r  e q u i p m e n t  w e r e  b a s e d  
o n  n o r m a l  f i r e  d e p a r t m e n t  r e s p o n s e s  i n  
t e r m s  o f  t i m e ,  m a n p o w e r  a n d  e q u i p ­
m e n t .  E s t i m a t e s  o f  d a m a g e  w i t h  s p r i n ­
k l e r  o p e r a t i o n  w e r e  b a s e d  o n  r e v i e w  o f  
a c t u a l  c o n d i t i o n s  a l t e r  e a c h  t e s t . )

B e s i d e s  l o c a l  m e d i a  c o v e r a g e ,  m o r e  
j f i i a n  1 7 0  r e p r e s e n t a t i v e s  o f  f i r e  d e p a r t ­
m e n t s ,  l o c a l  g o v e r n m e n t s  a n d  b u i l d e r  
a s s o c i a t i o n s  w i t n e s s e d  t h e  t e s t s .  T h e  
t e s t  d e s c r i p t i o n s  w e r e  r e c o r d e d  a n d  
p o s t e d  f o r  t h e  a u d i e n c e  w h i l e  v i d e o t a p e

A p p r o x i m a t e l y  o n e  l i n e a r  f o o t  o f  
o n e - h a l f - i n c h  C T S  p o l y b u t y l e n e  p i p e  
p e r  s q u a r e  f o o t  o f  s p a c e  w a s  e m b e d d e d  
i n  t h e  s l a b  o f  e a c h  h o u s e .  T r i d e n t  c h o s e  
D u r a f l e x  p o l y b u t y l e n e  p i p e  f o r  i t s  c o m ­
b i n a t i o n  o f  h i g h  t e m p e r a t u r e  p r o p e r t i e s  
a n d  f l e x i b i l i t y .

“ A  t h r e e  m a n  t e a m  c a n  l a y  t h e  p i p e  
f o r  t h e  s l a b s  o d o u r  h o u s e s  i n  .i d a y , ”  
s a i d  G e o l l  M c N e i l l y ,  T r i d e n i  c r e w

r e p l a y s  w e r e  a l s o  s h o w n .  I n  a  m a j o r i t y  
o f  t h e  t e s t s ,  o n l y  o n e  s p r i n k l e r  h e a d  
w a s  a c t u a t e d .

A m o n g  t h e  i n t e r e s t e d  o b s e r v e r s  
w e r e  r e p r e s e n t a t i v e s  o f  t h e  C o b b  
( ' . o u n t y  ( G e o r g i a )  l u r e  D e p a r t m e n t .  
C o b b  C o u n t y  r e c e n t l y  c o n d u c t e d  e x t e n ­
s i v e  l i r e  s p r i n k l e r  t e s t s  t h a t  r e s u l t e d  i n  
b u i l d i n g  c o d e  a m e n d m e n t s  f o r  n u i l t i -  
l i u n i l y  d w e l l i n g s  a u t h o r i z i n g  t h e  u s e  o f  
p o l y b u t y l c n e  p i p e  i n  s p r i n k l e r  s y s t e m s .

T h e  t e s t s  d e m o n s t r a t e d  t h a t  e f f e c ­
t i v e  p r o t e c t i o n  a g a i n s t  e x t e n s i v e  d a m a g e  
a n d  d e a t h s  c a u s e d  b y  f i r e s  c a n  b e  e c o ­
n o m i c a l l y  a d d e d  t o  a n  e x i s t i n g  h o m e .

m a n a g e r  a t  R a n c h o  A l g o d o n .  T i e s  w e r e  

u s e d  t o  a t t a c h  t h e  p i p e  t o  t h e  w i r e  m e s h  
a n d  m a i n t a i n  d e s i r e d  z o n e  s p a c i n g .

T h e r e  a r e  f o u r  o r  f i v e  z o n e s  i n  e a c h  
o f  t h e  h o u s e s  w i t h  p o s i t i v e  s h u t - o f f  
v a l v e s  c o n t r o l l i n g  t h e  f l o w  t h r o u g h  e a c h  
z o n e .  C o n t i n u o u s  c o i l s  o f  p i p e  u s e d  i n  
e a c h  z o n e  w e r e  c o n n e c t e d  t o  r e t u r n  a n d  

s u p p l y  v a l v e s  i n  a  m a n i f o l d  b o x  i n s t a l l e d  
j u s t  b e l o w  t h e  c o n c r e t e  s u r f a c e  i n  t h e  g a ­
r a g e .  T h e  p i p e  w a s  l a i d  s o  t h a t  t h e  s u p ­
p l y  w a t e r  c i r c u l a t e s  f r o m  t h e  p e r i m e t e r  
o f  t h e  z o n e  t o  t h e  c e n t e r  b e f o r e  r e t u r n ­
i n g  t o  t h e  m a n i f o l d  b o x .

T h e  K e r n  C o u n t y  B u i l d i n g  I n s p e c ­
t i o n  D e p a r t m e n t  t e s t e d  t h e  s y s t e m  b y  
a p p l y i n g  a n  a i r  p r e s s u r e  o f  3 0  p s i  f o r  3 0  
m i n u t e s .  U n d e r  o p e r a t i n g  c o n d i t i o n s ,  
o n l y  3  p s i  p r e s s u r e  is  n e e d e d  t o  c i r c u ­
l a t e  a b o u t  f o u r  g a l l o n s  p e r  m i n u t e  o f  
w a t e r  t h r o u g h o u t  t h e  1 0 0 0 - 1 2 0 0  l e e t  o f  
p i p e .  F o l l o w i n g  i n s p e c t i o n ,  a b o u t  2 5  
c u b i c  y a r d s  o f  c o n c r e t e  w e r e  p o u r e d  
f o r  t h e  s t a n d a r d  4 "  s l a b  o f  e a c h  h o u s e  
a n d  i t s  g a r a g e .

A  c o m p u t e r i z e d  c o n t r o l l e r  w i l l  m o n ­
i t o r  t h e  a i r  i n s i d e  t h e  h o m e ,  t h e  w a t e r  
i n  t h e  s t o r a g e  t a n k s  a n d  t h e  c o l l e c t o r s  o n  

t h e  r o o f .  A  d i g i t a l  r e a d o u t  i n d i c a t e s  t h e  
t e m p e r a t u r e  o f  e a c h .  T h e  c o m  r o l l e r  a u ­
t o m a t i c a l l y  o p e r a t e s  t h e  s y s t e m  t o  c o l ­
l e c t  a n d  s t o r e  a l l  a v a i l a b l e  s o l a r  e n e r g y  
a n d  t o  m a i n t a i n  t h e  d e s i r e d  s e t t i n g  o n  a  
s o l a r  d i a l .  A n o t h e r  d i a l  s e t t i n g  e s t a b ­
l i s h e s  t h e  l o w e s t  a c c e p t a b l e  i n s i d e  a i r  
t e m p e r a t u r e  a n d  m a i n t a i n s  it d u r i n g  
p e r i o d s  o f  l o w  s o l a r  c o n d i t i o n s .

T h e  C a l i f o r n i a  D e p a r t m e n t  o f  
H o u s i n g  a n d  C o m m u n i t y  D e v e l o p m e n t  
is  p r o v i d i n g  c o n s t r u c t i o n  f u n d i n g  o f  
a b o u t  $ 3 . 2  m i l l i o n ,  i n c l u d i n g  t h e  c o s t  o f  
i n s t a l l i n g  t h e  T r i d e n t  E n e r g y  S y s t e m s ’ 
s o l a r  h e a t i n g  a n d  c o o l i n g .  K e r n  C o u n t y  
C o m m u n i t y  D e v e l o p m e n t  b l o c k  g r a n t  
f u n d s  w i l l  b e  u s e d  f o r  t h e  l a n d  p u r c h a s e  
c o s t  o f  a b o u t  $ 2 0 7 , 0 0 0 .

E l i m i n a t i o n  o f  a  c e n t r a l  a h  c o n d i ­
t i o n i n g  s y s t e m ,  f u r n a c e  a n d  d u c t w o r k  

w i l l  o f f s e t  a  p o r t i o n  o f  t h e  i n s t a l l a t i o n  
c o s t  f o r  t h e  s y s t e m .  T h e  n e t  i n s t a l l a t i o n  
c o s t  f o r  t h e  T r i d e n t  s y s t e m  a t  R a n c h o  
A l g o d o n  is  a b o u t  $ 2 , 0 0 0  a  h o u s e  m o r e  
t h a n  a  c o n v e n t i o n a l  s y s t e m .

R a n c h o  A l g o d o n  is  a  p r o j e c t  o f
I . e v v i s  D e v e l o p m e n t  I n c .  o f  C a r m i c h a e l ,  
C a l i f o r n i a .  L u c k y  B e l l  C o r p o r a t i o n ,  a l s o  
o f  C a r m i c h a e l ,  i s  t h e  c o n t r a c t o r .
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t r a n s p o r t ,  a n d  i n s t a l l e d  b y  p u l l i n g  t h e m  
a l l  t h e  w a y  u p  t h r o u g h  a  s h a f t  i n  t h e  
m i d d l e  o f  t h e  b u i l d i n g .  A n c h o r  p l a t e s  
p r o v i d e  a  c l a m p  o n  e a c h  f l o o r .  T h e r m a l  
e x p a n s i o n  a n d  c o n t r a c t i o n  a r e  a c c o m ­
m o d a t e d  b y  t h e  f l e x i b i l i t y  o f  t h e  p i p e .

D u r a f l e x  p o l y b u t y l e n e  p i p e ’s  l i g h t  
w e i g h t  e n a b l e s  o n e  m a n  t o  c a r r y  u p  t o  a  
5 0 0 - f o o t  c o i l  o f  p i p e  o v e r  h i s  s h o u l d e r .  
P r o j e c t  m a n a g e r  A1 B o r e e ,  o f  W .  W .  
G a y ,  h a s  n o t  c a l c u l a t e d  t h e  t i m e  s a v i n g s  
f o r  i n s t a l l a t i o n  y e t ,  b u t  h e  s t a t e s ,  “ W e  
a r e  j u s t  l e a r n i n g  t o  u s e  p o l y b u t y l e n e  
a n d ,  i n  t h e  l o n g  r u n ,  w e  d o  e x p e c t  t h e r e  
w i l l  b e  c o n s i d e r a b l e  s a v i n g s  i n  i n s t a l l a ­
t i o n  t i m e . ”

B o r e e  v i e w s  t h e  p o l y b u t y l c n e  p i p e  
i n s t a l l a t i o n  a s  a  p i l o t  p r o j e c t  t o  t e s t  t h e  
p i p e ' s  c o r r o s i o n - r e s i s t a n c e  a n d  s i m p l e ,  
l o w - c o s t  i n s t a l l a t i o n .

A c c o r d i n g  t o  B o r e e ,  “ M a n y  n o r m a l  
d o m e s t i c  s y s t e m s  i n  J a c k s o n v i l l e ,  u s i n g  
c o p p e r  o r  g a l v a n i z e d  s t e e l ,  w i l l  l e a k  
t h r o u g h  e l e c t r o l y s i s  o r  c o r r o s i o n  w i t h i n  

a  l e w  m o n t h s  a l i e r  i n i t i a l  o p e r a t i o n . "
B o r e e  m e n t i o n s  a n  a d d i t i o n a l  b e n e ­

fit o i l i - r e d  b y  p o l y b u t y l c n e :  i t s  e l a s t i c i t y  
l e s s e n s  t h e  e l l ' e c t s  o f  w a t e r  s h o c k .  “ O n  
t h i s  j o b  w e  a r e  u s i n g  t w o  s h o c k  s t o p s  
p e r  f l o o r ;  n o r m a l l y  w e  n e e d  t w o  i n  e a c h  
b e d r o o m . ”  A n d ,  a l t h o u g h  f r e e z e  d a m ­
a g e  t o  p i p e s  i s  n o t  a  m a j o r  p r o b l e m  i n  
J a c k s o n v i l l e ,  B o r e e  s a y s  t h a t  t h e  p i p e ’s  
f r e e z e  r e s i s t a n c e  p r o v i d e s  a n o t h e r  e x t r a  
b e n e f i t  i n  t h a t  t h e  p i p e  w i l l  “ n e v e r  
b r e a k  b e c a u s e  o f  b a i l  w e a t h e r . ”

S u n d a l e  M a n o r  w a s  c o m p l e t e d  i n  
O c t o b e r ,  1 ‘> 8 2 ,  w i t h  a  t o t a l  o f  8 , 1 8 0  f e e l  
o f  D u r a f l e x  p o l y b u t y l c n e  p i p e  i n  p l a c e  
at  t h a t  t i m e .  T h e  l o n g - t e r m  b e n e f i t s  o f  

p o l y b u t y l c n e  p i p e  i n  t h i s  p a r t i c u l a r  
b u i l d i n g  a r e  n o t  y e t  p r o v e n .  B u t ,  s a y s  
J i m m y  L a s c o ,  “ I f  t h i s  w o r k s  a s  w e l l  a s  
w e  h o p e ,  w e ’ll b e  u s i n g  it  a l l  t h e  t i m e . "

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

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

R e c e n t  c o d e  a p p r o v a l s  f o r  D u r a f l e x  p o l y b u t y l c n e  p i p e  f o r  u s e  i n  h o t  a n d  c o l d  w a t e r  
p l u m b i n g  s e r v i c e  i n c l u d e :

S t a t e  o f  N e w  H a m p s h i r e -  
S t a t e  o f  N e w  M e x i c o  
B a y  C o u n t y ,  F l o r i d a  
M o n t g o m e r y  C o u n t y ,  M a r y l a n d  
P r i n c e  G e o r g e  C o u n t y ,  M a r y l a n d  
C l a r k  C o u n t y ,  N e v a d a

W a t c o m  C o u n t y ,  W a s h i n g t o n  
B e l l i n g h a m ,  W a s h i n g t o n  
S i o u x  C i t y ,  I o w a  

L a s  V e g a s ,  N e v a d a  
S c o t t s d a l e ,  A r i z o n a

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

S h e l l  C h e m i c a l  d o c s  n o t  m a n u f a c t u r e  p i p e ,  b u t  t h e  f o l l o w i n g  i n d e p e n d e n t  
m a n u f a c t u r e r s  p r o d u c e  p i p e  f r o m  p o l y b u t y l c n e  r e s i n :

B r i s t o l p i p e  
P . O .  B o x  1 8 1  
B r i s t o l ,  I n d i a n a  1 6 5 0 7  
2 1 9 / 8 4 8 - 1 4 0 2  

A t t n :  M r .  T o n v  I i r n s l

D e l t a  F a u c e t  C o ,
5 5  F a s t  1 1 t h  S t r e e t  
P . O .  B o x  1 0 9 8 0  
I n d i a n a p o l i s ,  I n d i a n a  4 6 2 8 0  

3 1 7 / 8 4 8 - 1 8 1 2  
A t t n :  M r .  G e o r g e  D a v i s

T r o j a n  P l a s t i c s ,  I n c .
2 2 1 1 N .  3 8 t h  S t r e e t  
T a m p a ,  F l o r i d a  3 3 6 0 5  
8 1 3 / 2 4 2 - 1 2 1 1  
A t t n :  M r ,  B r a n d  I . a s e l e r

U . S .  B r a s s
Q c s t  P l u m b i n g  S y s t e m s  
9 0 1  T e n t h  S t r e e t  
P l a n o ,  T e x a s  7 5 0 7 - 1  
2 1 4 / 4 2 3 - 3 5 7 6  

A t t n :  M r .  13.l i .  S m i t h

V a n g u a r d  P l a s t i c s ,  I n c .
P . O .  B o x  3 4 6
M c P h e r s o n ,  K a n s a s  6 7 - 1 6 0 - 0 3 4 6
3 1 6 / 2 4 1 - 6 3 6 9
A t t n :  M r .  K e i t h  S w i n e h a r t

W c s l l e x  M a n u f a c t u r i n g  C o .
P . O .  B o x  1 0 0 9

R i c h m o n d ,  C a l i f o r n i a  9 4 8 0 2
415/233-6670
A t t n :  M r .  J .  N u s b a u m

W e s t e r n  P r o d u c t s  C o m p a n y  
P . O .  B o x  8 0 3
U n i o n  C i t y ,  C a l i f o r n i a  9 1 5 8 7
• 1 1 5 / 4 7 1 - 8 8 5 6

A t t n :  M r .  W .  J .  M c G l i n c h y

W r i g h t w a y  M f g .  C o .
B e a t r i c e  P l u m b  P r o d u c t s  G r o u p
1 0 5 0  C e n t r a l  A v e n i m
P a r k  F o r e s t  S o , ,  I l l i n o i s  6 0 4 6 6
3 1 2 / 5  3 4 - 0 5 0 0

A t t n :  M r .  R a l p h  W ,  A r h o e

T h e  D u r a f l e x  P o l v b u t y l e n e  P i p e r  is  
p u b l i s h e d  p e r i o d i c a l l y  b v  t h e  P l a s t i c s  
B u s i n e s s  C e n t e r  o f  S h e l l  C h e m i c a l  
a n i l  i s  a v a i l a b l e  t o  a n y o n e  w i s h i n g  t o  
r e c e i v e  i t .  C o m m e n t s  a n d  q u e s t i o n s  
a r e  w e l c o m e .

A d d r e s s  c o r r e s p o n d e n c e ,  i n c l u d i n g  
r e q u e s t s  f o r  a d d i t i o n a l  c o p i e s ,  t o  
S h e l l  C h e m i c a l  C o m m u n i c a t i o n s ,  
R o o m  1 2 2 7 ,  O n e  S h e l l  P l a z a ,
I I o u s t o n ,  T e x a s  7 7 0 0 2 .

P r i n t e d  i n  U . S . A .  1 9 8 3 ,
S h e l l  C h e m i c a l  C o m p a n y .



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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S p r i n g d a l e  
M o b i l e  H o m e  T e s t

A lo w -co s i  a u t o m a t i c  l i re s p r i n k ­
ler s y s t e m  u t i l i z ing  l i g h t w e i g h t ,  
f lexible p o l v b u t v l e n e  p i p e  m a d e  
I ro m  D u ra f l ex  I'M r e s ig n  a n d  a 
n e w  t y p e  o f  s p r i n k l e r  h e a d  w a s  
s u c i e s s l u l l v  d e m o n s t r a t e d  b v  l ed  - 
ora l  o l l i c i a l s  i n a  r e c en t  tes t  d e s i g n ­
e d  t o  s i m u l a t e  t vp i ca l  m o b i l e  h o m e  
f ire s c e na r i o s .

! l ie r e s in  for  t h e  p i p e  is t h e  
s a m e  a s  u s e d  bv  m o s t  m o b i l e  
h o m e  m a n u f a c t u r e r s  for  h o t  .mi l  
co ld  w a t e r  p l u m b i n g  y s t e m s .  I h e  
h ig h  t e m p e r a t u r e  p r o p e r t i e s  ol 
t h i s  p i p e  a r e  p a r t i cu l a r ly  i m p o r t a n t  
in r e s i s t i n g  Ihe  h e a l  g e n e r a t e d  by  a 
l ire.  R e s i s t a n c e  t o  I r o o / e  b r e a k a g e  
a l s o  is a n  i m p o r t a n t  c o n s i d e r a t i o n  
in sp e c i f y i n g  a p i p e  for  .1 t i re 
s p r i n k l e r  s y s t e m .

I lie test  in n o r t h w e s t e r  1 A r k a n ­
sa s  w a s  Ih e  lirst  f ede ra l  g o v e r n ­
m e n t - s a n c t i o n e d  les t  in w h i c h  th i s  
k i n d  ol  p i p e  w a s  u s e d  t o  t r a n s p o r t  
w a t e r  to s p r i n k l e r  h e a d s  in a 
m o b i l e  h o m e .  A n  e a r l i e r  f ire les t  in 
a n  a b a n d o n e d  p e r m a n e n t  s t r u c ­
tu r e  in Ca l i f o r n i a  p r o v e d  t h e  s y s ­
t e m  w o r k e d  ef f i c ien t ly .  I h o s e  i n ­
e x p e n s i v e  s y s t e m s  h a v e  s i n c e  b e e n  
i n c o r p o r a t e d  in n e w  h o m e s  a s  wel l  
a s  a d d e d  to  e x i s t i n g  h o m e s .

I h e  A r k a n s a s  " r e s i d e n t i a l  tin* 
s p r i n k l e r  l e s t "  w a s  c o n d u c t e d  bv  
Ihe  N a t i o n a l  B u r e a u  o f  S t a n d a r d s  
(NBS)  for  t h e  F e d e r a l  E m e r g e n c y  
M a n a g e m e n t  A g e n c y .  C o o p e r a t ­
i n g  in t h e  les t  w e r e  She l l  C h e m i c a l  
C o m p a n y  ( m a n u f a c t u r e r  o f  t h e  
D u ra f l ex  r es in) ,  G r i n n e l l  Fi re  P r o ­
t ec t i on  S y s t e m s  C o .  ( m a n u f a c t u r e r

o f  t h e  s p r i n k l e r  h e a d s ) ,  t h e  N o r t h ­
w e s t  A r k a n s a s  Vo ca t i o n a l  t e c h n i ­
cal  S c ho o l ,  S p r i n g d a l e ,  ( A r k  ) Fi re 
D e p a r t m e n t  a n d  t h e  A r k a n s a s  Fire 
A c a d e m y .

" T h e  tes t  w e n t  e x t r e m e l y  we l l , "  
a c c o r d i n g  to E d w a r d  B u d n ic k ,  
I l e a d ,  l i re  P r o t e c t i o n  S y s t e m s  R e ­
se a r c h ,  C e n t e r  fo r  t i re  R e s e a r c h  ol 
I he  NBS,  H e  sa i d  it d e m o n s t r a t e d  
t ha t  s u c h  .1 s y s t e m  w o u l d  qu i c k ly  
e x t i n g u i s h  a t yp i ca l  mobi l i  h o m e  
fire w i t h  m i n i m a l  l i re  a n d  w a t e r  
d a m a g e .  I Ms v i e w s  w e r e  e c h o e d  
by  I l a r r v  S h a w ,  D i r e c t o r  of t h e  
U.S.  Fi re A d m i n i s t r a t i o n ' s  H o m e  
a n d  Pu b l i c  B u i l d i n g  S a l e lv  Divi  
s i o n ,  w h o  w i t n e s s e d  t h e  les ts .

A p p r o x i m a t e l y  100 feel  ol  I - i nch  
S D R  II p o l v b u t v l e n e  p i p e  w a s  
s n a k e d  b e n e a t h  t h e  ce i l i ng  i n s u l a ­
t ion ol  tin* m o b i l e  h o m e .  F o u r  ar-  
l e i i e s  b r a n c h e d  of f  f r o m  t h e  m a i n  
l ine.

H i g h l y  s e n s i t i v e  G r i n n e l l  s p r i n ­
k l er  h e a d s ,  a p p r o v e d  by  U n d e r ­
w r i t e r s  L a b o r a t o r i e s ,  w e r e  u s e d  in 
t i n 1 tes t .  T h e s e  h e a d s  o p e r a t e  
a b o u t  f ive  t i m e s  f a s t e r  111.111 t h e  f a s ­
test  s p r i n k l e r s  u s e d  in c o m m e r c i a l  
a n d  i n d u s t r i a l  b u i l d i n g s  a n d  p r o ­
v i d e  a s p r a y  p a t t e r n  h i g h e r  o n  Ihe  
wa l l s .

T h e  p a t t e r n  co o l s  a i r  a r o u n d  a d ­
j acent  s p r i n k l e r s  t o  r e d u c e  t h e  p o s ­
s ibi l i ty  of  a c t i v a t i o n  of  a d d i t i o n a l  
h e a d s ,  t h e r e b y  p r e s e r v i n g  a d e ­
q u a t e  w a t e r  f l o w  to  Ihe  ini t ial  
s p r i n k l e r  h e a d .  This a l s o  p r e v e n t s  
u n n e c e s s a r y  w a t e r  d a m a g e  to  t h e  
h o m e  a n d  its c o n t e n t s .  U.S.  Fi re

A d m i n i s t r a t i o n  l ire t e s t s  in r e c en t  
y e a r s  i n d i c a t e d  t h e  n e e d  fo r  f a s t e r  
r e s p o n d i n g  s p r i n k l e r  d e v i c e s  w i t h  
i m p r o v e d  w a t e r  d i s t r i b u t i o n  p a t ­
t e r n s  In d o u s e  t yp ica l  r e s id e n t i a l  
f ire c o n d i t i o n s .

A p a p e r  fi l led w a s t e  b a sk e t  w a s  
i g n i t e d  in a b e d r o o m  o f  t h e  m o b i l e  
h o m e .  A s  t h e  fi re s p r e a d  t o  n e a r b y  
d r a p e s ,  t h e  s p r i n k l e r  h e a d  s e n s e d  
Ihe  r i s i n g  t e m p e r a t u r e  a n d  d o u s e d  
t h e  b l aze .  To ta l  e l a p s e d  t ime :  a p ­
p r o x i m a t e l y  ID s e c o n d s .  I h e  b a s ­
ket  a n d  a p o r t i o n  ol  t h e  d r a p e s  
w e r e  t h e  o n l y  c a s u a l t i e s

The Duraflex poh/huti/lene line wus ut- 
•lelicil to Ihe exwtiny water siipphi lines 

ami rut: M ow  Ihe tool.
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A second fire was ignited in the 
living room with similar results. 
Fire damage was limited to the 
waste basket and an adjacent over- 
stuffed chair.

which had no effective sprinkler 
system. Within a few minutes, the 
spectators saw the home burning 
out of control.

The demonstration was a fea­
ture of the "Operation Dixieland" 
project sponsored bv the NBS to 
increase public awareness of the 
dangers of home fires and to edu­
cate the public about fire preven­
tion.

The need for effective fire sprin­
kler systems is clearly shown by 
USFA figures for 1979: 2.7 million 
reported fires causing «S,-IIH) civi­
lian deaths with 31,000 civilian in­
juries at a $3 billion property loss. 
Residential fires account lor 77''.. 
of the deaths.

"The U.S. Fire Administration is 
dedicated to reducing lire losses 
throughut the country, and the 
widespread use of improved fire 
suppression technologies could go 
a long wav towaid helping reach 
that goal," Shaw said.

" N o w ,  fo r  t h e  first  t i m e , "  h e  
a d d e d ,  " w e  k n o w  e n o u g h  a b o u t  
t h e  c h a ra c t e r i s t i c s  ol  t h e  r e s i d e n ­
tial f ire t o  a l l o w  u s  t o  d e s i g n  a  r e s i ­
d e n t i a l  s p r i n k l e r  s y s t e m  to  c o m b a t  
it, c o n t a i n  it o r  c o n t r o l  it o r  e v e n  
e x t i n g u i s h  it. In 1973 w h e n  th e

previous NFPA 13D standard was 
adopted we did not have this 
knowledge and, as a result, have 
had problems in utilizing available 
sprinkler hardware in the residen­
tial setting."

In late 198(1, the National Fire 
Protection Association (NFPA) 
adopted a new residential sprink- 
lei installation standard based on 
tests sponsored by the USFA. One 
of its prime objectives is a low- 
cost, fast-acting, reliable system 
that protects lives and property 
adjacent to the fire by containing it 
within the room of origin.

The USFA said an entire system 
can be installed tor about one per­
cent of the cost of a new home. Bv 
using flexible and inexpensive 
pipe made from Duraflex resin, 
adding a system to an older home 
also is substantially simplified bv 
the light weight of the pipe, the re­
duced number of fittings, and the 
ease ol handling of the pipe in tight spaces.

Fede ra l  o l l ic ia l s  h o p e  t ha t  a d d i ­
t i ona l  e v i d e n c e  will  c o n v i n c e  i n ­
s u r a n c e  c o m p a n i e s  to d i s c o u n t  f ire 
i n s u r a n c e  r a t e s  for  r e s i d e n c e s  a n d  
m o b i l e  h o m e s  p r o t e c t e d  by  s u c h  
s y s t e m s .  Q

/ i l iohb  s / / i i , c  III,it ill. i l U ' lh lc
b ibke l i i iu l  i l i i i i i  ii'iTC ihinm^ iii Ihe l i v ­
in g  room  /in/, l l i i ' i r  n i b  in i s l n n l i i r i i l  
ihnmiye or i l i i i i i i w  h i  Ihr i i i ' i i i l y  eoueli.

Both tests were monitored by 
thermocouple sensing devices with 
the temperature and times re­
corded for later computer print­
outs.

To show Ihe benefit ol installing 
such a system, officials set fires in 
an old, donated mobile home

A fiir  in ii lioiiiih'tl mobile Inline elm h lunl no y ii inkier si/sfc/i) i/iihili/ ileslroi/fil il. S/iec/iilor* view Ihe blni.e bet ween ihe I wo mobile lionits.
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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 '.rform 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 
■ esulting 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
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e f f o r t s  a n d  c o n d i t i o n s  w i t h  o t h e r  
p l u m b e r s  i n  g e n e r a l .  T h u s ,  t h e  
r e s u l t s  a r e  a p p l i c a b l e  f o r  a n  a d e ­
q u a t e l y  t r a i n e d  p l u m b e r  t o  p e r ­
f o r m  t h e  i n s t a l l a t i o n  w i t h  a n  
a c c e p t a b l e  a m o u n t  o f  p e r s o n a l  
t i m e  a n d  b r e a k s .

N A H B  R e s e a r c h  F o u n d a  
t i o n .  R o c k v i l l e .  M a r y l a n d ,  a  
w h o l l y - o w n e d  s u b s i d i a r y  o f  t h e  
N a t i o n a l  A s s o c i a t i o n  o f  H o m e  
B u i l d e r s  w h i c h  o p e r a t e s  s e p a r ­
a t e l y  a s  a n  a u t o n o m o u s  u n i t ,  
c o n d u c t e d  t h e  s t u d y .  O v e r  SO", ' ,  
o f  t h e i r  w o r k  is  f o r  c l i e n t s  o t h e r  
t h a n  t h e  N A I  I B  a n d  i ts  m e m  
b e t s .  A n d e r s o n  s a i d ,  " W e ' r e  
i n t e r e s t e d  i n  a n y t h i n g  l h . i t  
h e l p s  I h e  b u i l d i n g  i n d u s t r y ,  
v e r i f y i n g  a  n e w  p r o d u c t  o r  
t e c h n i q u e ,  a n d  t e l l i n g  t h e  in  
d u s t r y  a b o u t  i t . ”

S t r e n g t h  a n d  f l e x i b i l i t y  s e t  
D u r a f l e x  p i p e  a p a r t .

T h e  r e a l  d i f f e r e n c e  b e  
t w e e n  p o l y b u t y l c n e  p i p e  a n d  
o t h e r  p l a s t i c  p i p e  is  I h e  D u r a f l e x  
p o l y b u t y l c n e  r e s i n ,  D u r a f l e x

l i l a  A n d e r s o n  o b s e r v e d  a n d  
r e c o r d e d  t h e  p l u m b e r ' s  a c t i o n s  
a n d  m a t e r i a l s  u s e d .

R e c e n t  q u a n t i t a t i v e  c o m ­
p a r i s o n  t e s t s  h a v e  c o n c l u d e d  
t h a t  t h e  t o t a l  l a b o r  a n d  m a t e r i a l  
c o s t s  t o  i n s t a l l  a  p l u m b i n g  s y s - . 
t e r n  w i t h  D u r a f l e x ' -  p o l y b u t y l ­
e n e  p i p e  w e r e  4 4 %  l e s s  t h a n  
t h o s e  o f  c o p p e r  i n  v i r t u a l l y  
i d e n t i c a l  i n s t a l l a t i o n s .

T h e  t e s t s  w e r e  c o n d u c t e d  
i n  t h e  P l e a s a n t  V a l l e y  s u b d i v i ­
s i o n  l o c a t e d  w re s t  o f  F a i r f a x .  
V i r g i n i a  a n d  W a s h i n g t o n ,  D C ,  
b y  t h e  N a t i o n a l  A s s o c i a t i o n  o f  
H o m e b u i l d e r s  R e s e a r c h  F o u n  
d a t l o n ,  I n c . ,  a n  i n d e p e n d e n t  
r e s e a r c h  f i r m .  H o m e s  i n  t h e  
s u b d i v i s i o n  r a n g e  f r o m  m o d e s t  
t o  l u x u r y  o f f e r i n g  a  v a r i e t y  o f  
h a n d s o m e  e n e r g y  e f f i c i e n t  
d e s i g n s ,

F o r  t h e  t e s t s ,  p l u m b i n g  in  
s t a l l a t i o n s  i n  t w o  s i m i l a r ,  2 ' / ;*  
b a t h ,  s i n g l e  f a m i l y  h o m e s  w e r e  
c o m p a r e d ,  O n e  h o m e  h a d  a  
fu l l  b a s e m e n t  a n d  w a s  p l u m b e d  
w i t h  c o p p e r  p l u m b i n g  u s i n g  t h e  
t r a d i t i o n a l  c u t ,  lit a n d  s o l d e r  
i n s t a l l a t i o n  m e t h o d .  T h e  o t h e r  
h o m e  h a d  a  c r a w l  s p a c e  a n d  
w a s  p l u m b e d  w i t h  D u r a f l e x *  
p o l y b u t y l e n e  p l u m b i n g  p i p e ,  
u s i n g  i n s e r t  f i l l i n g s  a n d  a l u m i  
n u m  c r i m p  r i n g  c o n n c c l h  m s .
I h e  h o u s e s  w e r e  p l u m b e d  b y  a  

p l u m b e r  w h o  w a s  e x p e r i e n c e d  i n  
c o p p e r  i n s t a l l a t i o n  a n d  w h o  h a d  
p r e v i o u s l y  i n s t a l l e d  f i v e  p l u m b  
i n g  s y s t e m s  u s i n g  D u r a f l e x  
p o l y b u t y l e n e .

T h e  p o l y b u t y l e n e  p l u m b e d  
h o u s e  h a d  m o r e  c r a m p e d  w< n  k  
i n g  c o n d i t i o n s  i n  o n e  a r e a  a n d  
r e q u i r e d  s l i g h t l y  m o r e  p i p e  t h a n

’D u ra llex is ii Inidcniink <>/ Shell 
Chemical < 'ompunv /<» Its puli/hutvl 
cue resins Shell Chemical docs not 
mimii/iii'lun' /li/n:

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

O b j e c t i v e  a n d  f a i r  t e s t i n g  
y i e l d s  r e l e v a n t  r e s u l t s

T h e  4 4 " . ' i  c o s t  s a v i n g s  
r e a l i z e d  i n  t h e  p o l y b u t y l e n e  
p l u m b e d  h o u s e  a r e  b a s e d  o n  
I h e  m a t e r i a l  a n d  t i m e  s a v i n g s .  
T o t a l  i n s t a l l e d  m a t e r i a l  a n d  
l a b o r  c o s t s  f o r  t i n  p o l y b u t y l c n e  
p l u m b e d  h o u s e  w e r e  $ 1 3 8  l e s s  
t h a n  t h e  c o p p e r  i n s t a l l a t i o n .  It 
l o o k  7  h o u r s  a n d  3 9 1 ;• m i n u t e s  
t o  p l u m b  t h e  c o p p e r  h o u s e ,  b u t  
o n l y  5  h o u r s  a n d  5 5 1 ;• m i n u t e s  
t o  p l u m b  t h e  p o l y b u t y l e n e  
h o u s e .  M a t e r i a l  c o s t s  i n c l u d e .  I 
a l l  i n d o o r  s u p p l y  p i p i n g  a n d  fit 
l i n g s  r u n n i n g  f r o m  t h e  m e t e r  
y o k e s  t o  t h e  f i x t u r e  c o n n c c  
l i o n s ,  b u t  d i d  n o t  i n c l u d e  
v a l v e s .

A r m e d  w i t h  a  s t o p  w a t c h ,  
a  s p e c i a l l y  r u l e d  r e c o r d i n g  
b o o k ,  a  c a m e r a  a n d  a  p e n ,  I l i la  
A n d e r s o n ,  S e n i o r  I n d u s t r i a l  H n  
g l n e c r w i l h  N A H B  R e s e a r c h  
F o u n d a t i o n .  I n c . ,  o b s e r v e d ,  
m e a s u r e d ,  c o u n t e d  a n d  r e ­
c o r d e d  I h e  w o r k  p e r f o r m e d ,  
a c t i o n s  m a d e ,  a n d  m a t e r i a l s  
u s e d  b y  t h e  p l u m b e r .

T o  e n s u r e  o b j e c t i v e ,  c o m  
p a r a b l e  a n d  a p p l i c a b l e  r e s u l t s ,  
A n d e r s o n  u s e d  s e v e r a l  e s t a b ­
l i s h e d  s a m p l i n g  a n d  f a c t o r i n g  
m e t h o d s  c o m m o n  iir  g a t h e r i n g  
a n d  c o m p i l i n g  t h i s  t y p e  o f  r e ­
s e a r c h  d a t a .  T h e s e  i n c l u d e d  
a n  a v e r a g i n g  o f  t h e  p l u m b e r ' s

o n

is  a  d u r a b l e ,  t o u g h  p l a s t i c .  B u t  
u n l i k e  m a n y  o t h e r  p l a s t i c s ,  p o l y -  
r i u t y l e n e  is  f l e x i b l e  r a t h e r  t h a n  
s t if f  o r  b r i t t l e .  A s  a  r e s u l t ,  t h e  
p i p e  m a d e  f r o m  D u r a f l e x  r e s i n  
c a n  e a s i l y  w i t h s t a n d  h o u s e h o l d  
w a t e r  p r e s s u r e s  a t  e l e v a t e d  
t e m p e r a t u r e ,  a n d  i t s  f l e x i b i l i t y  
a n d  l i g h t  w e i g h t  a l l o w  p l u m b e r s  
t o  c u r v e  it  a r o u n d  o b s t a c l e s  a n d  
b e n d s  w i t h  f e w e r  c o n n e c t i o n s .  
B e c a u s e  it  i s  c h e m i c a l l y  i n e r t ,  
t h e r e  w i l l  b e  n o  p r o b l e m s  w i t h  
c o r r o s i o n ,  e l e c t r o l y s i s ,  o r  s c a l e  
b u i l d u p .

C o n n e c t i o n s  a n d  f i t t i n g s  
c a n  b e  m a d e  b y  o n e  o f  s e v e r a l  
m e c h a n i c a l  m e t h o d s  w h i c h  a r e  
e a s i l y  l e a r n e d  a n d  p e r f o r m e d  
G a r y  P e e d ,  t h e  p l u m b i n g  c o n  
t r a c t o r  f o r  I h e  t e s t  h o u s e s ,  s a i d .  
" T h e  f irs t  t i m e  I p u t  t h e  p i p e  
( p o j y b u t y l e n e )  i n  w a s  s l o w ,  b u t  
y o u  p i c k  u p  h o w  t o  w o r k  w i t h  it 
p r e t t y  e a s i l y  M y  t i m e  is  m u c h  
b e l t e r  n o w . "  B a c h  o l  t h e  i n s t a l l a  
l i o n  m e t h o d s  l a k e s  a d v a n t a g e  
o f  t h e  f l e x i b l e  n a t u r e  o f  p o l y b u  
l y l e n e  t o  m a k e  q u i c k ,  s t r o n  », 
a n d  p e r m a n e n t  c o n n e c t i o n s .  A s  
G a r y  P e e d  p u t s  it, " Y o u  d o n ' t  
h a v e  t o  s o l d e r  a n y t h i n g  o r  u s e  
a n y  g l u e .  T h e r e ' s  l e s s  t i m e ,  e n  
e r g v  a n d  e q u i p m e n t  i n v o l v e d  "

A  d u r a b l e  p i p e  f u l l  o f  
a d v a n t a g e s .

I l o w  d o e s  P e e d  f e e l  a b o u t  
p o l y b u t y l e n e  p i p e  i n  g e n e r a l ?
" I  l i k e  it b e t t e r  t h a n  c o p p e r .  I t ' s  
e a s i e r ,  f a s t e r  a m i  i t ' s  l o w e r  i n  
c o s t .  I u s e  il f o r  a l m o s t  a l l  o f  m y  
w o r k  n o w . "

O t h e r  a d v a n t a g e s  t o  p o l y  
b u t y l e n e  p i p e ,  b o t h  b u i l d e r s  a n d  
p l u m b e r s  c i t e :  c o r r o s i o n  a n d  
s c a l e  r e s i s t a n c e ;  s e l f  i n s u l a t i n g ,

t h u s  e n e r g y  e f f i c i e n t  f o r  h o t  
w a t e r  l i n e s :  a n d  if w a t e r  f r e e z e s  
i n  i t. t h e  p i p e  w o n ' t  b r e a k .

T h o s e  w e r e  t h e  r e a s o n s  
D o n  C r o s e n ,  S u p e r i n t e n d e n t  
f o r  R . J . L .  A s s o c i a t e s ’ P l e a s a n t  
V a l l e y  s u b d i v i s i o n ,  s e l e c t e d  
p o l y b u t y l e n e  p i p e .  C r o s e n  h a s  
r e a l i z e d  t h e  c o s t  s a v i n g s  w h i c h  
t h e  N A H B  R e s e a r c h  F o u n d a ­
t i o n  t e s t s  r e v e a l e d ,  s t a t i n g :

" W e ' r e  s a v i n g  o n  t h e  a v e r a g e  
o f  a b o u t  $ 1 5 0  t o  $ 2 0 0  p e r  
h o u s e . "  A n o t h e r  b i g  a d v a n t a g e  
C r o s e n  c i t e d . . .  " i s  c u :  t o m e r  
s a t i s f a c t i o n .  T h a t ' s  v e r y  i m p o r ­
t a n t  t o  u s .  W e  w a n t  o u r  o w n e r s  
t o  b e  h a p p y  w i t h  t h e  h o u s e  
t h e y  b u y .  T h i s  p o l y b u t y l e n e  
p i p e  h e l p s  u s  s u p p l y  t h a t  
s a t i s f a c t i o n . "

C o m p a r i s o n  T e s t s — - R e s u l t s :

M a t e r i a l s
C o p p e r
S y s t e m

P o l y b u t y l c n e
S y s t e m

P i p e $ 1 5 6 . 9 3 $ 6 4 . 8 4

S o l d e r  &  F l u x $  2 0 . 7 3 n e g l i g i b l e

F i t t i n g s $  2 1 . 7 9 $ 1 9 . 1 2

S u s p e n s i o n  C l a m p s $  1 . 9 8 $  4 . 8 1

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

XCC

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

C u t  &  i n s t a l l  
p i p e  &  f i t t i n g s

( 1 7 6 . 0  m i n . )  
$  4 4 . 0 0

( 1 4 6 . 5  m i n  ) 
$ 3 6 . 6 3

C o n n e c t  p i p e s  
&  f i t t i n g s

( 1 6 2 . 5  m i n . )  
$  4 0 . 6 2

( 8 8 . 0  m i n . )  
$ 2 2 . 0 0

M is c . ( 5 1 . 5  m i n . )  
$  1 2 . 8 8

( 5 3 . 5  m i n . )  
$ 1 3 . 3 7

M o u n t i n g
B l o c k s

( 4 1 . 5  m i n . )  
$  1 0  3 7

( 3 9 . 5  m i n . )  
$  9 . 8 7

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

( 2 8 . 0  m i n . )  
$  7 . 0 0

( 2 8 , 0  m i n . )  
$  7 . 0 0

T O T A L S
( 4 5 9 . 5  m i n u t e s )  

$ 1 1 4 . 8 7
( 3 5 5 . 5  m i n u t e s )  

$ 8 8 . 8 7

C o p p e r
S y s t e m

P o l y b u t y l e n e
S y s t e m

T o t a l  C o s t s  
M a t e r i a l  &  L a b o r  
f o r  s u p p l y  
p i p i n g  
i n s t a l l a t i o n

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

P o l y b u t y l e i v
S a v i n g s

T i m e 1 0 4 . 0  m i n u t e s  
l e s s  t o  i n s t a l l  
t h a n  c o p p e r

M o n e y  
( i n c l u d e s  
l a b o r  c o s t s  
s a v n g s )

$ 1 3 8 . 6 6

N o t e :  F o r  e a c h  $ 1 . 0 0  w a g e  r a t e  d i f f e r e n t i a l  i n c r e a s e  a b o v e  I h e  $ 1 5 / h o u r  
f i g u r e  u s e d  i n  t h e  c o m p a r i s o n ,  p o l y b u t y l e n e ' s  a d v a n t a g e  i n c r e a s e s  
$ 1 . 7 3  i n  s a v i n g s .



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

Polybutylene pipe supplies 
customer satisfaction.

" O n e  o f  t h e  b i g g e s t  c o m ­
p l a i n t s  i n  a  n e w  h o u s e  is  n o i s e  
in  t h e  p l u m b i n g , "  C r o s e n  c o n ­
t i n u e d ,  “ T h i s  p i p e  is  q u i e t ,  n o  
h a m m e r ,  n o  v i b r a t i o n .  Y o u  
d o n ' t  e v e n  h e a r  w a t e r  r u n n i n g .  
S o  p o l y b u t y l e n e  e l i m i n a t e s  t h a t  
s o u r c e  o f  c o m p l a i n t s ,  a n d  s a t i s ­
f i e s  o u r  c u s t o m e r s . "

A n o t h e r  p r o b l e m  s o l v e d  
b y  p o l y b u t y l e n e  p i p e  i n v o l v e s  
h a n g i n g  t h e  s h e e t  r o c k .  A c c o r d ­
i n g  t o  C r o s e n .  o c c a s i o n a l l y  a  
r i g i d  p i p e  w i l l  g e t  b u m p e d  h a r d  
e n o u g h  d u r i n g  s h e e t  r o c k  i n s t a l ­
l a t i o n  t o  c a u s e  it t o  b r e a k ,  c r a c k  
a n d  l e a k .  " O f t e n  t h a t  l e a k  w o n ’t 
s h o w  u p  u n t i l  a f t e r  t h e  c o n s t r u e  
t i o n  i s  c o m p l e t e d ,  o r  w o r s e . . .  
a f t e r  I h e  o w n e r  m o v e s  i n .  T h a t ' s  
a n  e x p e n s i v e  r e p a i r .  B u t  b e ­
c a u s e  t h i s  p o l y b u t y l e n e  p i p e  
is  s o  f l e x i b l e ,  it d o e s n ' t  b r e a k  
if il g e t s  b u m p e d  o r  k n o c k e d .
S o  o n c e  a g a i n ,  c u s t o m e r  s a t i s  
f a c t i o n . "  h e  s a i d .

C r o s e n  h a s  f o u n d  s a t i s f a c ­
t i o n  w i t h  p o l y b u t y l e n e  p i p e  i n  
m a n y  w a y s ,  s u m m i n g  u p .  “ I t ' s  
l e s s  e x p e n s i v e .  B e t t e r  f o r  c u s ­
t o m e r s .  E a s i e r  t o  i n s t a l l ,  r e p a i r  
a n d  a d d  e x t r a  f i x t u r e s  t o  l a t e r .
It w o n ' t  c o r r o d e  a n d  m i n e r a l s  
w o n ' t  a d h e r e  t o  ii. W e  g e t  l e s s  
c a l l - b a c k s  f o r  r e p a i r s  b e c a u s e  
o f  p o l y b u t y l e n e  p i p e .  I t ’s  
a n o t h e r  w a y  t o  p l e a s e  o u r  
c u s t o m e r s . "

C r o s e n  a d d e d .  " I t ' s  g o o d  
f o r  b u i l d e r s  a n d  s u p e r v i s o r s ,  
t o o .  S u p e r v i s o r s  h a v e  t o  d e a l  
w i t h  t h e  p r o b l e m s .  T h e y ' r e  
l e s s  p r o b l e m s  w i t h  p o l y b u t y l ­
e n e  p i p e . "

Satisfaction for builders, too.

Come to
Shell for answers

W arran ty
Polybutylcne  pipe is inanu lac tu red  from a 

material p rod uced  by Shell Chemical C o m p a n y  
All products  pu rchased  front Shell a re  subject l< > 
terms a n d  conditions set out in the contract, 
o rder  acknow ledgem en t a n d  01 bill of lading 
Shell warrants only that its product will meet 
those specifications designated  as such herein or 
in other publications. All o ther  information sup 
plied by Shell  is co n s id e red  accu ra te  but is 
furnished u p o n  the express  condition that the 
c u s to m e r  shell m a k e  Its ow n  asse ssm en t  to 
determ ine (he p roduct 's  suitability for a  purlieu 
lai purpose. No w a r r a n ty  is e x p re ssed  o r  im ­
plied r eg a rd in g  s u c h  o th e r  in fo rm a t io n ,  th e  
d a t a  up on  w h ic h  th e  s a m e  is b u sed ,  or  (lie 
resu l ts  to  lie o b ta in e d  f rom  th e  use  thereo f;  
th a t  any  p ro d u c t  sha l l  be  m e r c h a n ta b l e  o r  fit 
for a n y  p a r t ic u la r  p u rp o s e :  o r  th a t  t h e  use  of 
s u ch  o th e r  in fo rm at io n  or  p rod uc t  will not 
infringe a n y  pa te n t .

Shell  C h e m ic a l  C o m p a n y  
S a le s  Offices Po lybu ty lcne
N o r th eas t  (itltl S u m m e r  Street 
(203) 327-3000 Stamford, Connecticut 00901 
S o u th e a s t  320 Intcislate N Pa thw ay  
(404)955-4000 Atlanta, G eorgia  d()dd9 
C entra l  S o u th  ( >ne Shell I’laza 
(713)241-3897 I loiiston. Texas 77002 
West P O  Box 7037
(209) 952-1908 Stockton, California 95207

l o r  in te rn a t io n a l  s a le s  c o n tac t :
Pcc ten  C h em ic a ls ,
Inc. O n e  Shell Plaza
(713) 241-0101 I louston. Texas 77002

September 19SI
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AN OLD IDEA WITH fl NEW TECHNOLOGY

I His t o r i c a l  Background

Automatic spr ink ler  systems have enjoyed an enviable record of  
pro te c t ing  l i f e  and property for  over one hundred years. 
S t a t i s t i c s  demonstrate there has never been any mult ip le  loss  of 
l i f e  in a f u l l y  sprinklered build ing  when the system is  properly 
supervised.

According to the National F i r e  P ro te c t ion  Association (NFPA), 
the only f a t a l i t i e s  in f u l l y  sprinklered properties were caused 
by explosions or f lash  f i r e s .  S e l f  immolation by a person who 
was too young, too old, too in tox ica ted  or too handicapped in 
some o t Ker way to p ro te c t  h imself  properly,  has been the cause 
of deatn. Unfortunately, the c lo su re  of a water supply valve 
co n t ro l l in g  the spr ink ler  system has rendered the system in ­
e f f e c t i v e  in some f i r e  cond i t ions .

During the mid 1970s, the National Commission on F i r e  Prevention 
and Control conducted exhaustive research in examining the f i r e  
problems in the United S ta tes .  They published "America Burning" 
which concluded that th is  nation, a world leader in te chn o log i ­
ca l  advancement, suffered from one of  the highest death rates 
and In ju r ie s  due to f i r e .  As a r e s u l t  of  the Commission's work, 
l e g i s la t io n  was enacted in the Congress o f  the United States  
which created the U.S. F ire  Administration. This Administra­
t ion '  s -object ive  was to reduce deaths from f i r e  by 5055 before 
the decade of the 1990s. Although large l i f e  loss f i r e s ,  such 
as those occurr ing  In ho te ls  and motels, become national media 
events, s t a t i s t i c s  c l e a r ly  show that the re s iden t ia l  f i r e  has 
been, and presently  i s ,  what we have character ized as the f i r e  
communities pub l i c  enemy No. 1. From 1977 to 1981 the National 
F i r e  Pro te c t ion  Assoc ia t ion  (NFPA) reported that there was an 
average o f  7,700 c i v i l i a n  f a t a l i t i e s  a t tr ibu ted  to f i r e .  This 
would be comparable to having two 747's crash in midair each 
month. As one f i r e  pro te c t ion  expert commented: "In the course 
of  a normal l i f e t im e ,  almost a ha l f  a m il l ion  peoole w i l l  die in 
the United States  from f i r e ."

I I  A Mew Technology

In cooperation with the U.S. F i r e  Administration, Factory Mutual 
Research Corporation conducted a se r ies  of  f i r e  t e s t s  in 1978 in 
an e f f o r t  to study curren t  spr ink ler  technology and i t s  app l i ca ­
tion in re s id e n t ia l  type f i r e  scenarios.  Thd re su l t  of  th is  
research concluded that commercia l/industr ial type spr ink ler  
devices were simoly noc adequate to p ro te c t  the type of f i r e  
loading expected in res idences.  The commercial/industrial 
spr inklers were too slow in th e i r  operation and did not provide 
a high enough wetting pattern to cu t  o f f  the perimeter f i r s  
which can be expected in homes. Additional te s t  programs, 
funded by the U.S. F i r e  Administration, in cooperation with the 
National F ire  Protect ion  Association and Factory Mutual, were 
conducted. These te s ts  su b s ta n t i j t e  the i n i t i a l  research at 
Factory Mutual and demonstrated, without question, the neea for 
a spr ink ler  device



I I  A New T e c h n o l o g y  - C o n t i n u e d

with a fa s te r  response u me as'.d the c a p a b i l i t y  o f  de l iver ing  
water which provides wetring higher on the walls to help counter 
the perimeter f i r e  which i s  common in r e s id e n t ia l  f i r e  
s cenar ios .  Gr inne l l  F i r e  P ro te c t ion  Systems Company, i n c . ,  in 
cooperating with these agencies, developed prototype spr ink ler  
heads for  these t e s t  programs.

The National F i r e  P ro te c t ion  A ssoc ia t ion  estab l ished  a subcom­
mittee of N.F.P.A. 13, which developed a new re s id e n t ia l  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 In s ta l la t i o n  o f  Spr ink ler  Systems 
in  One and Two Family Dwellings and Mobile Homes, was adopted. 
Th is  new standard, which was based on the r e su l t s  o f  the f i r e  
t e s t  program, ca l le d  for only l i s t e d  new re s id e n t ia l  spr ink lers  
for  i n s ta l l a t i o n  in accordance with the c r i t e r i a  established by 
the N.F.P.A. 130 Committee. Underwriters Laborator ies  (U . L . )  
es tab l ished  a new manufacturing standard U.L.  1626, which set 
some very s t r ingen t  requirements for  s e n s i t i v i t y  and water d i s ­
t r ib u t io n  for  manufacturers seeking a l i s t i n g  for  newly designed 
r e s id e n t ia l  hardware. In May o f  1981, Gr inne l l  F i r e  Pro te c t ion  
Systems Company, In c .  became the world's f i r s t  manufacturer to 
s u c c e s s fu l l y  pass a l l  U.L.  t e s t in g  procedures and obtained a 
l i s t i n g  for  the world's f i r s t  l i s t e d  r e s id e n t ia l  f i r e  sp r ink ler .

An old idea, u t i l i z i n g  a new technology whose time had come, was 
now a r e a l i t y .

I l l  Rationale

N.F.P.A. 0130-Sprinkler Systems-One and Two Family Dwellings and 
Mobile Homes (1980) i s  "intended to provide a method for  those 
Ind iv idua ls  wishing to i n s t a l l  a sp r ink ler  system for addit ional  
l i f e  sa fe ty  and property p ro te c t io n .  I t  i s  not the purpose of 
th i s  standard to r_:;u ire  the in s ta l l a t i o n  of an automatic sp r in ­
kler  system."

Simply s tated,  "where" f i r e  p ro te c t ion  systems are reouired is  
generally covered in build ing and f i r e  codes, or lo ca l  
ordinances. N.F.P.A. standards, on the other hand, ou t l in e  the 
design c r i t e r i a  for "how" the system should be in s ta l l e d  in 
order to p ro te c t  a p a r t i cu la r  hazard. A sub t le ,  but important 
d i f f e r e n ce .  S ince the present s co 'e  of  app l i ca t ion  of 
N.F.P.A. 013D (1980) deals with the decign in s ta l la t i o n  of  auto­
matic sp r ink le r  systems for  one and two family dwellings and ’ 
mobile homes, any system design for  occupancies which f a l l  ou t ­
side the scope of th is  standard should only be permitted with 
wri t ten  authoriza tion  from the "authority having j u r i s d i c t i o n ."  
Based on the research conducted in developing th is  new res iden­
t i a l  sp r ink le r  technology, as well as f i r e  te s t s  and demonstra­
t ions  coordinated by the U.S. F i r e  Administration and Factory

-  2  -
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I l l  R a t i o n a l e  -  C o n t i n u e d

Mutual Research Corporation, a number of  "author it ies  havina 
ju r i s d i c t i o n "  are in the process of  considering r e s i d e n t i a l ' f i r e  
sp r ink le r  ordinances. The concept o f  "access t ra d e - c f f s" ,  as 
well  as " construct ion  trade-o f fs"  is  gaining in populari ty .  As 
an example, such ordinances may inc lude ,  but not be l im ited  to ,  
requir ing the i n s ta l la t i o n  of r e s id e n t ia l  f i r e  p ro te c t ion  sys ­
tems in  accordance with N.F.P.A. #130 (1980) in low r i s e ,  high 
density  type con s t ru c t ion  as a means of mitigating one or more 
of  the following f i r e  p ro te c t io n  d e f i c i e n c i e s .

Access Trade-offs

Without Res iden t ia l  
F i r o  P ro te c t ion

With Res iden t ia l  
F i r e  Protect ion

Units must be within 5 minute 
response of  nearest f i r e  
s ta t ion

Waived

Units must not be located more 
than 150 fee t  from c lo s e s t  
veh icu la r  access way.

Standard s t r e e t  widths required

S t r e e t  grade of 15X or greater 
not permitted

Must adhere to hydrant spacing 
requirements

F i r e  flow requirements must 
be met

Hazardous areas - 75 un its  
for s ing le  means of ingress 
or egress

Nonhazardous areas - 
150 un its  for singlu  means 
of ingress or egress

Access for laader trucks - 
50’ from rear of parking 
s t a l l s  to face of  unit

Waived

Reductions permitted 

Waived

Greater hydrant 
spacing permitted

50X reduct ion in 
required f i r e  flow

Number may increase

N- Tiber may increase

Extended to 
75' or 100'

When any po r t i cn  of a buiding Waived
is  in excess of  150' from a 
water supply, i t  may be re­
quired that on -s i te  f i r e  hydrants 
and mains capable of  supplying 
the required f i r e  flow be
i n s t a l l e d .

-  3 -



CQNSTRUCTIC-' "RADE-OFFS

Without Res iden t ia l  
F i r e  P ro te c t ion

Tenant separation walls 
must be made of  5/8"
Type X F i r e  Rated 
Gypsum Wallboard.

5/8" Type X Rated 
Gypsum Wallboard and 
3/A" plywood must be 
used in one-hour 
f lo o r / c e i l i n g  assemblies.

F i r e  stops are required in 
the a t t i c  at every un i t .

Maximum tenant t rave l  to a 
f i r e  ex i t  .̂just not exceed 
20 f ee t .

Tenants may j t  t rave l  
by other tenants'  doors 
unless those doors are 
3/4-hour f i r e  rated 
doors in 20 minute frames 
with 3 UL l i s t e d  spring 
hinge c lo s e r s .

In te r io r  f in i sh  must be 
Class "A".

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

With Res ident ia l  
F i r e  P ro te c t ion

H a lf - in ch  standard 
Gypsum Wailboard may be 
s u b s t i t u t e d .

H a l f - in ch  standard 
Gypsum Wallboard and 
5/8" plywood may be 
subs t i tu ted  in 
f l o o r / c e i l i n g  assemblies.

r i r e  stops in a t t i c  
required every 3,000 
square fe e t .

E x i t s  may exceed the 
maximum required trave l  
from a tenant with one 
ex i t  may be exceeded by 
15 fee t  for a maximum 
t rave l  of  35 fee t .

Standard doors and frames 
with no c lo se rs  may be 
used.

In te r io r  f in ish  may be 
Class "C" or be t te r .

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

Hazardous area must be 
or.p.-hour rateo walls 
wich 3/4-hour rated 
doors with 3 UL spring 
hinge c l o s e r s .  (Hazard­
ous areas are: common 
storage, common mech. 
rooms, e tc  . )

Standard 1/2 inch sheet 
rock and standard doors 
with r:o c lo se rs  may be 
used.

Savings/
Advantage*

$23.00 per
1 , 0 0 0  sq. f t .

555.00 per
1 . 0 00  so. f t .

$123.00 each 
f i r e  stop.

Design Freedom

$111.70 each 
door.

Design Freedom

$23.00 per
1. 000  sq. f t .  
( w a l l s ) . 
$111.70 each 
door.

$23.00 per
1 . 0 0 0  sq. f t . 
on walls.  
$55.00 per
1. 000  so. f t .  
an c e i l i n g s .  
$111.70 each 
door.
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Q u a  hour p a r t y  w a l l s  are r e q u i r e d  b e c v e e n  tenants. 3/4 hour U.L. entrance 
d oors are r e q u i r e d w i t h  20 min. U.L. frames and b U. L. sp r i n g  hinge closers. 

No windo w s  w i t h i n  15' of o ther tenants travel. One hour exterior w all 

facing exit. Max. tr a v e l d i s t a n c e  tor one exi t  is 20'.

NOS SPRINKLED

TEN An ]

n
TENANT TENANT

A4 A
TENANT

<
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m
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 -  C o n t i n u e d

Every 6,000 square fee t  
a four-hour masonry f i r e  
separation i s  required.

Build inqs must be placed 
on property to not exceed 
50' from pav.id park-ing 
area for ae r ia l  rescue 
opera t ions .

The f i r e  rated 
separation would not 
be required u n t i l
1 0 , 0 0 0  square fee t  
and a f te r  8 , 0 0 0  square 
f e e t  a two-hour separa­
t ion  would be permitted.

Build ings allowed up to 
125' from s t r e e t  or park­
ing area. Th is  allows 
freedom in design as well 
as being able to place 
bui ld ing  in more e s t h e t i c  
surroundino.

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

Allows maximum 
use o f  s i t e  and 
landscap ing.

There can be no windows 
within 15 feet  o f  other 
tenants t rave l .

Window'; may be placed 
anywhere des ired.

Oesign Freedom

♦Builder/Developer, Cobb County, Georgia.

IV Housing Trends

America i s  facing a severe housing c r i s i s .  I f  the.* demographic 
demands of the f e r t i l e  50s are not met, th is  country w i l l  face,  
during the decade of the 80s, a housing shortage unparalleled in 
the annals of  the r e s id e n t ia l  c o n s t ru c t io n  industry .  Because of 
r i s ing  con s t ru c t ion  co s t s ,  coupled with high i n t e r e s t  rates,  
affordable housing is  beyond the economic reach of  the majority 
of  our population. Many bu i lders  be l ieve  that the days of  the 
"sprawling s ing le  family dwelling" are coming to an end. In an 
e f f o r t  to make greater u t i l i z a t i o n  of skyrocketing land co s t s ,  
many builcers/developers  are turning to '"high d e n s i ty” c o n s t ru c ­
t ion in the form of low-r ise  condominiums, townhouses, t r i ­
plexes, four-p lexes,  and garden apartments. I t  is  hoped th is  
type o f  re s id e n t ia l  c on s t ru c t ion  w i l l  make housing more a f fo rd ­
able and provide a sa lva tion  for  a severely  depressed housing 
industry .  Unfortunately,  the burdens th is  type of con s t ru c t ion  
is  placing on lo ca l  f i r e  departments is  becoming very real 
indeed.

I t  is  well known that tax reform ^ g i s l a t i o n  sweeping the 
country has caused su bs ta n t i t iv e  cutbacks in many municipal 
budgets. These f i s c a l  co n s t ra in ts  are dramatical ly  a f fe c t in g  
f i r e  department funding in many c i t i e s  and towns. Manpower 
reduct ions and the lack of  ample funding for add it ional  f i r e  
s ta t ions ,  new equipment and tra in ing  programs is  se r ious ly  ham­
pering the f i r e  f igh t ing  e f fe c t i v e n e s s  in many m u n ic ip a l i t ie s .  
High density type cons t ru c t ion  does not help. F in a n c ia l ly



One h o u r  f l o o r - c e i l i n g  is r e q u i r e d  u s i n g  3/4" p l y w o o d  d e c k i n g  

and 5/8" type X  s b n e t r o c k  o n  ceiling.

NON SPRINKLED

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

SP RINKLED



IV H o u s i n g  T r e n d s - C o n t i n u e d

beleaguered f i r e  departments simply do not have the necessary 
resources needed to p ro te c t  these p roper t ies .  As the re su l t ,  
many m u n ic io a l i t ie s  are turning to pr iva te  f i r e  p ro te c t ion  in 
the form of r e s id e n t ia l  f i r e  spr ink lers  to supplement already 
s tra ined pub l i c  p ro te c t ion .

V F in a n c ia l  Motivations far R es id en t ia l  r I r e  Spr ink ler  Systems

In addition to access  and con s t ru c t ion  t ra d e -o f fs  which are 
gaining populari ty  among f i r e  s e rv i c e s ,  a number of  f inan­
c i a l  inducements ore beinc, enacted which w i l l  provide f inan c ia l  
motivation for  ind iv idua ls  to i n s t a l l  r e s id e n t ia l  f i r e  sp r ink ler  
systems.

Insurance Savings

Following the t e s t  program in Los Angeles, an Ad-hoc Committee 
composed of  the insurance industry  conducted a se r ie s  of  f i r e  
te s t s  to consider  the impact o f  r e s id e n t ia l  sp r ink le rs  on f i r e  
losses in dwelling p roper t ies .  Although i t  was acknowleged that 
the greatest  b ene f i t  of  r e s id e n t ia l  spr ink lers  w i l l  be in saving 
l i v e s  and preventing in ju r i e s  from f i r e ,  the major focus of  th i s  
t e s t  program was on the s ing le  fa c to r  o f  determining impact on 
property loss  reduct ion .

Based on the r e s u l t s  o f  th is  t e s t  program, i t  was the observa­
t ion  o f  the Ad-hoc Committee that r e s id e n t ia l  f i r e  spr ink ler  
systems d e f i n i t e l y  had the a b i l i t y  to reduce claim payment 
expenses. The committee fur ther  recognized that an e a r l ie r  
I .S .Q .  d iscount (1977) i s  le ss  than what seems to be ind icated  
a'.‘ a r e su l t  of  these t e s t s .

S ince 1977, the Insurance S e rv i ces  O f f i c e  has had f i l i n g s  in 
many s ta tes  providing a 5% discount on a to ta l  homeowner p o l i cy  
premium covering a dwelling with an approved and properly main­
tained spr ink ler  system that cavers a l l  areas o f  the insured 
s t ru c tu re .  The ir  f i l i n g s ,  also,, allowed a 2% discount for a 
s im i la r  system that omits sp e c i f i e d  areas, such ss c lo s e t s ,  
a t t i c s  and bathrooms.

A fte r  canside*ing the report from the Ad-hoc Insrrance Commit­
tee, and the U.S. F i r e  Adm in is tra t ion 's  sp r ink ler  comparison 
t e s t  program, the Homeowner's Committee of  I.S.-0. has made a 
recommendation that could r e s u l t  in a t r ip l i n g  of the discount 
for r e s id e n t ia l  sp r ink ler  systems in s ta l l e d  in accordance with 
N.F.P.A. 130 (1980). Discounts up to 13% would be applied to 
the en t i re  homeovmer p o l i cy  premium for  s ing le  family residences 
protected  in accordance with N.F.P.A. 130 (1980). S ince a ‘-ome- 
owner premium is  m u l t i -p e r i l  in nature, i t  is  estimated that the 
f i r e  p ro te c t ion  portion of  the preir.iun usually  accounts for A0% 
of  the en t i r e  p o l i c y .  A 15% discount applied to the to ta l  home­
owner premiu. trans la tes  in to  a f i r e  insurance discount of
a lm o s t  37%.

-  6 -



I t  has been suggested that the i n s ta l l a t i o n  of  a r e s id e n t ia l  
f i r e  spr ink le r  system in a home would causa on insurance company 
to penalize a homeowner because o f  the threat  of  water damage 
due to sp r ink ler  leakage. Insurance s t a t i s t i c s  from commercial 
underwrit ing departments o f  severa l  large insurance companies 
demonstrate that- spr ink le r  ieakage is  one of the most p ro f i ta b le  
l in e s  of  coverage that  insurance ca r r i e r s  underwrite. The pay­
ment of  claims for  the inadvertent discharge of  spr ink lers  is  
minimal considering the number of  exposure un i ts  ( large numbers 
of sp r ink le r  i n s ta l la t i o n s  in commercia l/ industr ia l  p roper t ies )  
c a r r ie r s  underwrite. As a r e s u l t  of  th i s  ex ce l len t  experience, 
the ISO recommendation of  a 1535 reduct ion  on a to ta l  homeowner 
premium when a residence  i s  protected  with a system in s ta l l e d  in 
accordance with N.F.P.A. 130 (1980), does not inc lude a penalty 
for  sp r ink le r  leakage.

S ince I . S .O .  provides ra te  making advice for  i t s  subscr ib ing 
membership, the implementation o f  these recommendations w i l l  
depend on ind iv idua l  c a r r i e r s .  I .S .O .  has proceeded with s ta te  
f i l i n g s  with a number of  Superintendents o f  Insurance and sev­
eral adoptions of  th is  c r e d i t  have already taken p lace .  (See 
Table I enc losed)

Real E s ta te  Tax Reductions

l a t a r  Damage

On January 1, 1981, the S ta te  o f  Alaska enacted in to  law a s ig ­
n i f i c a n t  p iece  of  l e g i s la t io n  which w i l l  impact dramatically the 
i n s ta l la t i o n  of  sp r ink ler  systems throughout the s ta te .

The law provides that 235 of the assessed value of  any s t ru c tu re  
would be exempt from taxation i f  the s t ru c tu re  i s  protected  with 
a f i r e  p ro te c t ion  system. The word "structure" is  s ig n i f i c a n t  
in the law as i t ,  a lso,  applies to homes.

In e f f e c t ,  i f  a home was assessed for $100,000, for purposes of 
taxation, the assessed valu' would be computed at $98,000, pro­
vided i t  had a f i r e  pro te c t ion  system.

This law has received widespread a t ten t ion ,  p a r t i cu la r ly  among 
the f i r e  se rv i ce s  and a number of j u r i s d i c t i o n s  are studying i t s  
im pl ica t ions  far po ten t ia l  adoption in other s ta te s .  (Copy of 
law is  inc luded)

-  7 -



TABLE #1

I .S .O . 

STATE ADOPTIONS

ALASKA
ARIZONA
CALIFORNIA
KENTUCKY
MARYLAND
MONTANA
NEVADA
NEW MEXICO
NORTH DAKOTA
OREGON
UTAH
VIRGINIA
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C o d e s

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 i:t both residential and light and 
ordinary hazard occupancies.

HX2347017



I

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

I .  SPECIFICATIONS

A S T M  D2581 - Polybutylene Material Specification

A S T M  D2662 - Polybutylene Pipe Specification (IPS sizes) water service

AST M D2666 - Polybutylene Tubing Specification (CTS sizes) water service

ASTM D3000 - Polybutylene Pipe Specification

A ST M  D3309-82 - Polybutylene plastic for hot and cold water distribution systems 

ANSI I 19.1

ANSI 119.2 - Mobile Horae and Rec. Vehicle Specifications

A WWA C902-78 - Polybutylene W ater Service Sewer Tubing (American W ater Works Association)

CSA B137.7 - Polybutylene Cold Water Service (Canadian Standards Association)

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

II. 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)

Mil A (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 

A ssociation of P l um b ing-Hentlng-Cooling Contractors 

PPI (Listing) - Plastic Pipe Institute

RV1 (Listing) - Recreational Vehicle Institute

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

III. (Listing) - Underwriters Laboratory

Ml IMA (Listing) - Mobile Home Manufacturers Association

NFPA - National Fire Protection Association II501.C (mobile home)(plumbing ipprovni)

South Florida Building Code





MODEL RESOLUTION. . . FIR E CHIEFS’ ASSOCIATION

W H E R E A S  ... expanding and developing communities in our__________States with
underdeveloped public services are particularly vulnerable to catastrophic tire losses 
and . . .

W H E R E A S ... the maximum utilization of private fire protection systems minimizes 
fire losses and minimizes coats of operating fire department and water utilities 
and...

W H E R E A S ... 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.

R E S O L V E D  .. . 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.

R E S O L V E D  ... O n _________  by the  in conference at______________ on

________  198____

Signed
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IN T H E  H O U S E  • B Y  T H E  R U LES C O M M I T T E E

S E N A T E  CS F O R  CS F O R  H O U S E  BILL NO. 648 

IN T H E  L E GISLATURE O F  T H E  STATE O F  A L A S K A  

E L E V E N T H  LEGISLATURE - S E C O N D  SESSION 

A  BILL

For an Act entitled: “An Act relating to fire prevention.’’

BE IT E N A C T E D  B Y  T H E  LEGISLATURE O F  T H E  STATE O F  ALASKA:

♦SECTION 1. AS 18.70 Is amended by adding a new section to read:

Sec. 18.70.081. A P P R O V A L  O F  FIRE P R O TECTION 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) is amended by adding a new paragraph to

read:

\7)- real property to the extent and subject to the

conditions provided in (j) of this section.

♦SECTION 3. AS 29.53.020 is amended by adding a new subsection to

read:

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

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

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

die structure. The exemption granted by this subsection is limited to

(1) an amount equal to two percent of the value of the

structure based on the assessment tor 1981, if the fire protection system is a 

fixture of the structure on January 1, 1981; or



(2) an amount equal to two percent of the value of the 

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.

•SECTION 5. AS 44.33.170 is 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 (a) of this section.

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

(a) The commissioner shall, 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 collateral offered as security. The rate of interest may not exceed 

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

•SECTION 7. AS 45.95.020 is amended by adding a new subsection to

read:

(a) The commissioner muv not disqualify an applicant for, or 

prejudice an applicant’s 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.







I n s t g l l a t i o n  R e q u i r e m e n t s

No piping sys t e m  w i l l  perform properly if it is not installed 

correctly. Beca u s e  the mat er i a l s  are different, there are significant 

differences betw e e n  the i ns t a llation of m e t a l  pipe and that of D UR A F L E X  

p o l y butylene pipe. Th e s e  d ifferences do not result in costly designs or 

complicated, expensive installations. Quite the contrary, they will 

greatly s i m plify the design of the system and significantly reduce the 

installed costs. Included in this section are information on making and 

testing fusion joints, pipe f u nction loss as a function of flow rates, 

pipe support spacing, p r o t e c t io n  against external abrasion, allowances 

for thermal expansion, need for boxing or o ther separation and protection 

from ultrav i o le t  exposure.

Shell has mor e  detailed design information on these subjects 

than is included here. This information can be made available as needed 

for specific installations.

H X23 47017



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. If 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.

B. 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" IPS 
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.

C. Prepare Fitting

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

D. 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:

H e a t  F u s i o n  T e c h n i q u e s

HX23470i 7



P i p e  S i z e H e a t i n g  Time P i p e  S i z e H e a t i n g  Time

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

1/2" 30 sec. 1-1/2" 90 sec.
3/A" 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 is 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"

U.

It I C » r-i ni

n r  All l OSS ll’SI 100 Ol 1*11*1

UASED UN 
l lA /EN  WILLIAMS FORMULA

PIF'E ROUGHNESS FACTOR iC. OF ViO 
ASTM STANDARD D 3309 • O 30*10

STANOARO DIMENSION RATIO OF 11

NOMINAL OlAMETERS SHOWN
TURING   ASTM 0 3309
PIPE     ASTM D 3309

WATER PRESSURE RATING 
100 PSI M 180 F SOR 11
200 PSI — 23 F SOR 11

I



S u p p o r t  S p a c i n g

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 AXIAL CONSTRAINT 

CONTINUOUS BEAM DESIGN

NOMINAL PIPE SIZE LONG TERM ALLOWABLE DEFLECTION (IN.)
CTS 0.50 1.00 1.50
1/2 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



A b r a s i o n  P r o t e c t i o n

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 in industrial applications.
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F I R E  SPRI N K L E R S

F ir e  Spr i nk l e r  Installation

The detailed design of a fire s p rinkler system is v ery similar 

to a p l u m b i ng  installation design. The w a t e r  flow rates required to 

sati s f y  a s p r i n k l e r system, p a r t i c u l a r l y  in a residential installation, 

ma y  be h i g h e r  than for the bu i l d i n g  plumbing, but the meth o d s  of analysis 

are s u b s t a n ti a l l y  the same. The h y d r a u l i c de s i g n  does require a layout 

of the sp r i n k l pr  locations and deta i l s  of the specific aux i l ia r y  fire 

e qu i p m e n t to be installed. Spr i n k l e r layout is dictated by equipment 

manufac t u r er s '  recommendations and N a t i o n a l  Fire Protection As s o c ia t i o n  

(NFPA) standards; N F P A  13-D for r e s i d e nt i a l  and N FPA 13 for industrial/ 

c o m m e r c i a l  applications.

S y s t e m  Se le c t i o n

S p r i n k l e r  systems are in s talled "wet" or "dry". A  wet system 

is jne v , t h  w a t e r  in all lines up to the sp ’inkier head. This system is 

noniall',' less complicated and less e x p e n s i v e  'han a dry system. The dry 

s y s ; - m  ^requires an electrical c o n n e c t i o n  f rom the sprinkler head to a 

sola'.old valve. Whe n  the s p rinkler opens, the current is appl i e d  to the 

valve, o p e n i n g  it, and. allowing w a t e r  to the sprinkler head. More 

complex, thi3 sys te m  i3 n or mally used w h e r e  danger of freezing exists.

MoBt systems are simple w e t  systems and experience little 

change in t e mp e r a t u r e  as the lines run in relatively constant temperature 

areas. For this reason, e x p a n s i o n / c o n t r a c t i o n  should not n o r mally be a 

problem, eve n  though the c oefficient of thermal expansion of polybutylene 

is c on s i d e r a b l y  larger than for me t a l  piping. Where required, designs 

for e x p a n s i o n / c o n tr a c t i o n  can be provided by consulting Section II-P.

The sys t e m  designs get more complex and may require 

c o n s u l t a t i o n  w i t h  manufacturers of equ ip m e n t  or fire safety design 

e n gineers as the size of the sys t e m  increases. Simpler systems, as used 

in s mall c om m e r c i a l  and residential Jobs, can be designed w i t h  knowledge 

of a few b a s i c principles. The f o llowing paragraphs outline the 

pro c e d u re  for residential design (NFPA 13-D) but the engineering 

p r i n c i p l e s  of design remain the same for m a n y  projects which w o u l d  fall 

u n d e r  the j u r i s d i c t i o n  of NFPA 13.

H y d r a u li c  Design

First it is important to re c og n i z e  the flow requirements of 

r e s i d e n t i al  fire sprinkler systems. The sys t e m  must provide a discharge 

of not less than 18 gpm to any single o p e r a t i n g  sprinkler, and 26 gpm if 

two spri n k l er s  are operating (13 gpm to each head). The code states the 

num be r  of design sprinklers in a wet r e si d e n t i a l  system shall include all 

the sprin k l e r s  in a room up to a m a x i m u m  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 144 sq 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 fixtures and ceramic tile wa’ls

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:

P
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CALCULATION OF PIPE HEAD LOSS 
FIRE SPRINKLER LINE

REQUIRED LINE LINE HEAD LOSS (PSI)
FLOW (GPM) LENGTH (FT) 1-1/2" T 1" P 1" T 3/4" T

18 19.3 19.3 19.3 19.3
18 6 0.1 0.4 0.8 3.0
18 25 0.6 1.8 3.5 12.3
18 10 0.2 0.7 1.4 4.9
- - 4.3 4.3 4.3 4.3
18 21 (equiv.) 0.5 1.5 2.9 10.3

18 4.0 4.0 4.0 4.0
29.0 32.0 36.2 58.1

13 10.1 10.1 10.1 10.1
13 8 0.1 0.3 0.6 2.2
26 25 1.2 3.5 7.0 24.3
26 10 0.5 1.4 2.8 9.7
26 4.3 4.3 4.3 4.3
26 18 (equiv.) 0.8 2.5 5.0 17.5

26 8.0 8.0 8.0 8.0
25.0 30.1 37.8 76.1

LINE A (30' long)

Sprinkler Head 
Line Between last Two Heads 
Remainder of Horizontal Line 
Line Floor to Ceiling 
Elevation Difference (10')
Equivalent Fitting Length 

Tees (3)
Elbows (4)

Valves and Controls
Total Bldg. Head Loss

LINE C (33' long)

Sprinkler Head 
Line Between Last Two Heads

«
mainder of Horizontal Line 
he Floor to Ceiling 
evation Difference (10')

Equivalent Fitting Length 
Tees (2)
Elbows (4)

Valves and Controls
Total Bldg. Head Loss

LINE B (30' long)

Analysis not required - slightly shorter than Line C, therefore, total head loss would be 
less and sizing would be the same as determined for Line C.

Similarly, the service line head loss can also be calculated for different size piping.

CALCULATION OF PIPE HEAD LOSS 
WATER SEP.VTCK LINE UZb psi/

REQUIRED ine LINE HEAD LOSS (PSI)
FLOW (GPM) LENGTH 'FT) 2*' T 1-1/2" T 1T' P

Mater 26 o.; 1.2 3.3
Line - Main to Meter 26 20 0. . 0.8 2.8
Line - Meter to House 26 60 0. 3 2.3 8.4
Elevation Difference (5') 2 2 2.2 2.2

Total Service Head Loss 9.7 6.5 17.2
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where P is the required pressure (psi) and Q is the required 
j T 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

2
Two heads operating p ■ ■ 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 to be used
and estimate the numbers of each fitting in each line.

4. Calculate the water flow head loss (psi) for each line in cne piping

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 o b t i n  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.

HX2144006

layout.



PRELIMINARY
6

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 II-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, its 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, ecc.'j 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)
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50' Max. from back of parking to front of bldg. Fire Hydrant
„„„ Spacing at 300'
NON SPRINKLED

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

SPRINKLED



C o b b  C o u n t y  l e a d s  t h e  w a y  i n  

f i r e  s p r i n k l e r s  f o r  h o m e s

□ ADDING SPRINKLERS 3 J

B y  H. J a n a  L e h m a n
Stiff Wntir

T en years from now, you may wake up from a deep sleep to find yourself, your bed and the rest of your room dripping wet.But don’t curse the leaky plumbing. Instead, call the fire department and then say thanks to your fire sprin­klers for saving your home from a roaring inferno.Although a sprinkling system in every home is most likely yean away, Cobb County is busy ushering in the fu­ture now. The county government has taken the lead

locally and nationally in pioneering the safety concept
"I would say that in the next six to eight years that 75 percent of new residences of all types in Cobb County will have sprinklers,” said David Hilton, Cobb County fire chief.
With the help of private industry donation*, of $10,000, the Cobb County Fire Department has been computer-test­ing the effectiveness and reliability of sprinkler beads.
As part of a pilot program, apartment and con­dominium developers are winning variances to build resi­dence; with sprinkler systems in Cobb County that would otherwise not meet the (ire code. So far, 754 apartment or condominium units with sprinklers have been constructed

or approved, said LL Jerry Grier, Cobb County fire in­spector.
Within the next few months, Hilton expects an amended fire code including the sprinkler provisions to be adopted. And he is encouraging '<omeowners to look into 

retrofitting existing homes wi'h the help of the fire mar­shal'; office.
The most obvious feature of the lifesaving system Is the sprinkler bead protruding a couple of inches from the ceiling. This hardware is installed in each living area — the living room, dining room, kitchen, den and bedrooms.The sprinkler heads are connected to the house water supply via a flexible piping made from a newly developed plastic called polybutylene that ts used in place of copper

and steel piping. An alarm bell and control valve com­plete the system.
Each sprinkler triggers independently whenever the room temperature reaches 135 degrees, Hilton said. Then the sprinkler head sprays forth 18 gallons of water a minute. The systems turn of: automatically once the fire 

is extinguished.
The dousing qualities of sprinkler systems are hailed as saving both lives and property, feats that still elude other preventive measures like smoke alarms. Cobb Coun-

S E E  S t:rln k l« iT  3 J  *
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test bouse showed the dramatic differenci sprinkler j can make.The fire department set a wicker bas ket full of newspapers on fire, whicl consequently set a nearby chair ablaze.Hill said one insurance claims ad jilster present for the test estimated tba almost (7,000 worth of damage could hav* been wrought But the sprinkler kept losses to 51,0*7.Sprinkler systems are nothing new Commercial structures have incorporate! them as safety features for years. Durini the past decade, frequent discussion ha: been directed at residential application o the devices, but Cobb County, which begai its effort in In September 1981, is credits with launching the research into a cost effective sprinkler system.
Other local counties and communities across the nation are watching Cobl closely and are expected to follow suit. Ii fact, the DeKalb County Commission is ex pected to decide Tuesday whether to adop proposed amendments to its fire protectior code.The new code would mandate sprin Uers in any structures over 10 ,000 squan feet or at least three stories tall, whicl could include apartments and condomini urns. It would also require retrofitting o existing buildings by 1997.DeKalb County's contemplate! mandatory use of sprinklers is typical o. the controversy surrounding the safety sys

S p r in k le r s  FROM  I B

W A T E R F O R D  P L A C E :  Sprinkler in C o b b  home.

* ty’s tests showed that one sprinkler bead was able to control 99 out of 100 fires, Hil­ton said.And if the fire breaks out in your neighbor’s apartment, the buzzing from his smoke detector probably won't be loud enough to alert you to evacuate the prem­ises.Sprinklers, unlike smoke detectors, can counteract ‘he lethal effects of poison­ous fumes, Hi) ra explained. Smoke con­tains carbon rwnoxide and cyanide, both of which are t ixic.“The water spray aids in washing the air and diluting some of those products,” he said.Cobb County’s test results show that fires contained by sprinklers emit less than 300 parts of carbon monoxide per million parts of clean air. Hilton said a human can easily breath 1,500 parts per million and not suffer ill effects.During 1981, four people died In fires in Cobb County, Hilton said. Additionally, fires caused an estimated (3.978 million ŵ rth of damage to residential structures, he saidA sprinkler system can' prevent a small blaze from escalating into a large- scale fire. A Cobb County demonstration .conducted last week in a specially built

tern. Many builders oppose mandatory windows that bci-dcr an Individual's escapesprinklers — a ruling adopter in San Cle- route from a burning multi-family unB.mente,. Calif. — suggesting I ftat the public The purpose is to eliminate openingsis unwilling to pay the additional costs for through which a fire could easily bunt and.the protection block the path to safety. However, Cobb;In fact, for years builders have been County is willing to allow greater design;free to erect bomes with sprinklen, but flexibility if the units include sprinklen. Ithe systems and construction bad to con- Fire codes also mandate fire-resistant!form to criteria established by the Na- doors and walls betweea adjoining units.;tlonal Fire Protection Association, an inde- These features not only are expensive, but >pendent standard-setting organization. For labor intensive to Install. With sprinklen,;the most part that approach was rejected developers can cut out those otherwise*as too expensive. . unavoidable expenses. jHilton estimates that it would cost Thomas C. Graham, developer of'from 11,800 to (2,500 to install the Na- Waterford Place, the first Cobb County :tlonal Fire Protection Association system condominiums to include the system, esti-;In a 2,000-square-foot single family house mated It cost an extra (400 a unit to in-'while it was under construction. In con- stall the hardware. .
trast, he claims that his f(re department's However, the trade-offs work onlyresearch has come up with a more eco- with multi-family housing, because there isnomicai approach costing (426 per two- or nothing to swap off with single family'three-bed room apartment or condominium housing, Hilton conceded. His hope is that’unit. The savings is accomplished mainly Congress will step in with tax breaks forthrough trade-offs in the fire code. sprinkler installation and that insuranceMany fire codes, including Cobb Coun- companies will reduce their normal home­ly's, dictate the placement of doors and owner insurance premiums. ‘ B
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S p r i n k l e r s  c a n  b e  i n s t a l l e d  i n  e x i s t i n g  h o m e s

:By H. J a n a  L ah m an
St»ft Writer

Although much local interest in residential sprinkler systems has been directed at new con­struction, it is possible to retrofit existing ±omes.However, until Congress decides to enact tax credits or insurance companies begin giving generous premium discounts, there is little financial incentive for homeowners to invest in the system. Developers, on the other hand, are finding ways to offset the costs.Motivation, therefore, will come from con- ce>^ir 'lie safety of your family and preserva- tiflByour possessions in the unfortunate event
I.Cobb County Fire Chief David Hilton strongly encourages the addition of sprinkler systems to existing homes.■ "Retrofit is possible and feasible," he said emphatically.In fact, he has volunteered the services ol his fire marshall's department, (call 428-6348),- to give advice to county rsidents.Most homeowners wll want to pass the job onto a sprinkler contractor or plumber. Unlike smoke detectors, which »re relatively simple to install, a fire sprinkler system is a much more complicated.Basically, installation entails laying the piping olong the attic floor, drilling holes through the ceilings to accomodate the sprin­

kler heads and installing a control valve and alarm.But, there are several clinchers. The sys­tem has to be hooked into the water supply when! the service line comes into the basement or garage. Usually, a plumber is required to do the tap. *
The Services of a hydraulic engineer also are advisable. He needs to compute the water supply and the water pressure necessary to operate a sprinkler system. This will determine the size of piping to be use!Your focal water authority can be called upon to conduct pressure and flow tests, al­though there may be a fee for the service."I would not advocate doing-it-yourself,” said Buck Buchanan, vice president of sales for Central Sprinkler Corp. His company does not sell the necessary parts to retail customers."The real mystique is the hydraulic calcu­lations," he explained. "No matter how much is being used by you or your neighbor, you have to have enough water to flow through to extin­guish a fire.‘The last thing I want to see oo the 11 o’­clock news or read in the newspapers is about a body being carried out of a sprinkler-fitted home where the system didn’t work" because it was installed by an amateur, he s?,id.Buchanan predicts that a number of companies with the technical expertise soon will move into the retrofitting business, once public awareness of sprinkler systems grows.

Selasco Corp. is one Atlanta company al ready planning to get into retrofitting, accord ing to Tom Multer, vice president of sales am engineering. The sprinkler contractor, whicl heretofore had sold sprinkler equipment fo; commericial buildings only, would charge Iron 6125 to 8175 per sprinkler head. Most homes re quire between five to 10 heads, he said.
If you did have the know-how to attack thi plumbing and the hydraulic calculations, Ha Sanders, a hydraulic engineer, estimated i would cost less than 50 cents a square foot t Install a system yourself in a one-story house In contrast, hiring a contract sprinkler wouli run closer to |1 a square foot, he said.Multer's firm also sells the sprinkler sys tern components individually. The list price i 110 per head. Polybutylene one-inch pine goe for approximately 50 cents a foot. It costs the same as steel pipe, Multer said, but because thi plastic pipe is more flexible, it takes substan tially less time to installTogether, a control valve and alarm wouli ccst around 8300, Multer said.An alternative to installing the piping ii the attic space would be to hide it under mold ing where the wall meets the ceiling, Hiltor suggested. Then side wall sprinklers could tx used.Selasco sells molding especially designee for that purpose with channels ranging from 2 inches square to 4-incbes square, Multer said It’s priced at about 84 a foot ■
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R u r a l / M e t r o  F i r e  
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Ron Butler (Right) and Lou W itzeman await sprinkler action, sitting on sofas

T e s t s  D e m o n s t r a t e  F : i r e  S p r i n k l e r s  

I n  N e w  $ 7 0 , 0 0 0  S u b d i v i s i o '  M f , m 8 s

The Rural/Metro lire spnnkler tests were held in Scottsdale. Arizona la community orovided with fire orotection by Rural/Metro Cory. April 19
through 21. 1902. A  total of nine tests were conducted in the 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 M a nagement 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. M ore than 2 5 0  person representing m uch of the country and many inte; ested organizations attended the tests, witnessing 
the actual burning periods on closed circuit television sets installed in a tent across the street and viewing the burn rooms before and alter each test.

□bjactivas
Obiects of the test senes included:

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

Dbiective 2: To test state-of-the-art sprinkler technology as currently approved. To this end one horn. tgenerally designated as the 'West H o u s e ' or H o m e  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 in actual use a proposed polybutylene piping system, ut Shell Ol'" 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 " H o m e  B" Since it did not represent an at-t"iac-tim« approved system, a duplicate iron pipe system was also installed m  
the attic of this h e m e  so it could be fitted with approved neids after the te it and :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 in the n "'.g homes. 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 • -qmg of Rural/Metro, passed one of the nation's lanomark eariy 
commercial sprinkler ordinances approximately seven years ago.

S e e  Tests, Page 2
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S h a w  S u m m a r i z e s  

S p r i n k l e r  P r o g r e s s ,  

£  P r a i s e s  R / M  T e s t s

Mr, Lou Witzeman 
Chairman of the Board 
Rural/Metro Fire Department 
2857 N orth  Miller Road 
Scottsdale, Arizona 85257
Dear Lou:

The "Scottsda!e-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 fo ra  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, '•c.umitktd the necessary resources to help solve the 
residential fire prt blem,

The developm ert 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 Departm ent under 
Chief John Gerard with Don Manning as site manager, and the 
Charlotte Fire Departm ent 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 ■ .; 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.
I believe as you do that the answ er to reducing this num ber of 
lives lost in residential fires is in-place protection with automatic 
suppression systems and smoke detectors. I am 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 I want to commend Chief Bob Edwards for a well- 
managed and very informative demonstration. It was a pleasure 
to participate.

Sincerely,

/Ml
|  Harry Sfww

Assistant Administrator 
Otfice of Fire Protection 

Engineering and Technology 
U.S. Fire Administration

Bob Edwards

B u t l e r ,  E d w a r d s  

P l a n n e d  T e s t i n g
M o r e  than 10 m o n t h s  of planning and detailed implementation were 
required for the Rural/Metro hre spnnkler tests. The tests were 

earned out under the direct supervision of B o b  Edwards. R / M  
Scottsdale Administrative Chief, in consultation with R o n  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. n u m o e r  of R / M  

staffers to w h o m  individual aspocts of the casting —  crowd m a n a g e­

ment, in.place fire fighting backup, furniture placement, documentary 

photography, backup c‘ Factory Mutualr. staffers d other functions 

—  were assigned. Butler and Edwards praised this ̂ .roup of individuals 

highly for the s mooth and coordinated test operation.

It didn't look ss s m o o t h  during all of the two w e e k s  prior to the actual 

test dote. A s  is inevitable in such massive planning, blips occurred: 
the computer shipped in for documentation refused to do its thing for 

almost five days: ihe mgiit before the test a large tent under which 
spectators were to watrh the interior views over three C A T V  secs 

(and very necessary in Arizona's heBt) failed to turn up and a 

replacement w a s  hastily recruited from the Arizona National Guard: 

placement o* three water meters of three different sizes for the 

tests w a s  held uo ur>c,i the last minute because no one at the water 

c o m p a n y  could understand what kind of an iaiot wanted three meters 

on his house; a pipe fitter's strike interrupted installation of the 

spnnkler system in one house, and plastic pipe fittings shipped by air 

freight to m e e t  a cruncmng deadline took three days to arnve (they 

evidently w e n t  where too airlines send the suitcases). Oriier than 

these and a n u m b e r  of other little problems, however, it all w a n t  very 

smoothly.

After a hectic last weekend of preparation d unng which all hands 

turned out for a stitch-it-all-together session, all w a s  m  place and 

ready to go by the timu the tests started at 10 a.m. Monday.

M a n y  A g e m c i e s  

H e l p e d  W i t h  T e s t s

Planning and implementation of the Rural/Metro fire spnnkler tests 

w a s  a massive |0 b. A m o n g  those particularly deserving of thanks lor 
their participation in planning and testing itself were:

National Fire Protection Association: The City of Scottsdale: Phoenix 

Fire Department; United States Fire Acmmistratian: Division of 

Emergency Services. State Fire Marshal's Office: W o m a c k - M a s t e r -  

craft H o m e s .  Division or Lennar Caro. Gr a n t h a m  Fire Protection 

Company. Grinnell Fire Protection Company, Central Spnnkler of 

Pennsylvania. Factory Mutual Testing Laboratory, Shell Oil Company. 

Vanguard Plastics, O d e  Electric Company. The City of Phoenix. Digital 

Corporation. Marriott Corporation.

Ron Butler
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Tho Polybutylono Pooplo

V a n g u a rd  P o ly b u ty le n e  Geo-Pipe is m a d e  of s tu rd y ,  d u rab le  
a n d  flexible p o ly b u ty le n e  th e rm o p la s t i c  a n d  is th e  p re m iu m  
quali ty  p ip e  for g e o th e r m a l  h e a t  p u m p s .

C H A R A C T E R I S T I C S

- High H e a t  T ra n s fe r

G eo-Pipe  h a s  low  wall th ic k n e ss  
for m a x im u m  h e a t  t ran s fe r  s o  
im p o r ta n t  to  eff ic ien t g e o th e r m a l  
h e a t  p u m p  o p e ra t io n

-S t r e n g th

T h e  h ig h  d e s ig n  s t r e s s  of 
p o ly b u ty le n e  a l lo w s  G eo-P ipe  to 
o p e r a t e  c o n t in u o u s ly  a t  125 psi 
p r e s s u r e s ,  a n d  w i th s t a n d  s u rg e s  
m o t e  t h a n  tw ic e  a s  g re a t .

- W id e  T e m p e r a tu r e  R a n g e

G eo-Pipe  will o p e r a t e  
c o n t in u o u s ly  a t M 0 °  I , a n d  take  
t e m p e r a tu r e  s u r g e s  a s  h ig h  a s  
20 0"  I Yot,  G eo-P ipe  will 
w i th s ta n d  b e lo w  ( ro w in g  
tu m p e ia tu r e s  w i th o u t  e f fe c t

C o rro s io n  a n d  C h em ic a l  R e s is ta n c e

G eo -P ipe 's  c o r ro s io n  in s i s te n c e  
will w i th s t a n d  th e  m o s t  c o n o s i v e  
soils. S t r e s s  c ra ck  r e s i s t a n c e  is 
th e  h ig h e s t  of all po lyo lo fins  
Anti f i e e / e  so lu t io n s  s u c h  a s  
e th y le n e  glycol a n d  
p ro p y le n e  glycol h a v e  n o  e lfo c t  
o n  Geo-Pipe.

I loclrolysis c a n n o t  o c c u r

-F lex ib il i ty

G eo-Pipe  h a s  th r e e  t im es  t h e  
flexibility of po lyo le fm s w ith  th e  
s a m e  p re s s u r e  ra ting . Th is  m e a n s  
fas t  a n d  e a s y  ins ta lla t ion.

- L ong  T erm  In tegrity

T e s t  a n d  a c tu a l  p e r f o r m a n c e  in 
similar a p p l ica t io n  s h o w  tha t 
G eo-P ipe  will re ta in  all t h e  a b o v e  
m in im u m  p ro p e r t ie s  b e y o n d  II 4 
y e a r s  Theore t ica l  usefu l  lifetime 
s h o u ld  run  b e y o n d  55 y e a rs

- L o n g  Coil L en g th

G eo-P ipe  c o m e s  in coil l e n g th  ol 
300 ' for 2 "  p ipe ,  a n d  500 ' for 
I Vi" p ipe .  T h e re fo re ,  few er 
c o n n e c t io n s  a re  n e c e s s a iy .

- S t r a i g h t  L e n g th s

For in h o u s e  c o n n e c t io n ,  20' 
s t r a ig h t  le n g th s  a re  ava ilab le  lot 
e a s y  h a n d l in g  a n d  nea t  
a p p e a r a n c e

-C o n n e c t io n s

Only ny lon ,  300  se r ie s  s ta in le s s  
s te e l ,  or b r a s s  IPS insert  f ittings 
a re  to  b e  u s e d  w i th  Geo-Pipe.

Only all 300  se r ie s  s ta in le s s  s teel  
c l a m p s  a r e  to  b e  u s e d  to  c o n n e c t  
fit l inos.
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GENERAL 

SPECIF 1C A T/ONS:

All p o ly b u ty le n e  p ip e  d e s c r ib e d  in 
th is  bulletin shall c o n f o r m  to  all 
ap p l icab le  re q u i r e m e n ts  in t h e  latest  
revision of A S T M  D-2662 
sp e c if ic a t io n s  for p o ly b u ty le n e  IPB) 
p la s t ic  p ip e  tha t  is ins ide  
d ia m e te r -c o n t ro l le d ,  u n le s s  
o th e rw is e  sp ec if ied .

MATERIAL:

P o ly b u ty le n e  ex t ru s io n  c o m p o u n d  
from  w h ic h  th e  h e re in  d e s c r ib e d  
p ip e  is e x t r u d e d  shall  c o n f o r m  to  all 
ap p l icab le  r e q u i r e m e n ts  in t h e  la tes t  
revision of A S T M  D 2581 s t a n d a r d  
for p o ly b u ty le n e  F’B 2110 T y p e  II, 
G ra d e  I p la s t ic  m ateria l .

CLASSIFICATION 

AND DIMENSIONS:

1. R a t ing - -T he  PB p ip e  shall be  
ra te d  for u s e  w i th  w a te r  at 
7 3 .4 °  F a t  a  h y d ro s ta t ic  d e s ig n  
s t r e s s  of 1000 psi a n d  a m a x i­
m u m  w o rk in g  p r e s s u r e  a s  
listed in tab le  b e lo w

2. D im en s io n - -T h e  S t a n d a rd  
D im ens ion  Ratio  (SD R) for all 
PB p ipe  d e s c r ib e d  he re in  shall 
b e  11.5 for iron p ipe  s ize  (IPS-ID) 
for in -h o u se  use ,  a n d  15
for e a r th  c o u p le  pipe.!• NSF T

^ Y Y m v i v a

EARTH COUPLED PIPE 

IPS-ID, ASTM D-2662

Num. Pipu 

Site Itn.l

A vii.

ID

Min.

Wall

Approx. Wl. 

per 100 It.

Sill. Coil 

Length*

Woikinij 

Prossuro 

o 73.4"F.

Bond

Radius

1

1.049 

1 010 

.020

0.091

i .020 13.9 100’ ICO psi 12.5"

tV»

1.610

1 .015 

.020

0.140

i .020 33.5 200'" ’ 160 psi 10'

114*

1.610 

• .015 

.020

0.107 

• .20 24 200' '500' 125 psi’ 19"

2’

2.067 

I .015 

.020

0.130

i .022 40 300' 125 psi’ 24"

* S R D  15 for us;? with oiiftli couplings only "Also, ovrnloblo in VO' M. length

TESTSPECIF/CA T/ONS:

M INIM UM  B U R S T  P R E S S U R E
In a c c o r d a n c e  willi A S T M  D 1599, 
th e  m in im u m  b u rs t  p r e s s u i e  shall lie 
35 0  psi a t  7 3 .4 °  F.
S U S T A IN E D  P R E S S U R E  
A S T M  D -2662 S t a n d a r d  
S p e c if ic a t io n  re q u ire s  th a t  PB p ipe  
sa t is fy  m in im u m  1000 ho ur  
s u s ta in e d  p r e s s u r e s  of 300  psi at 
73 4 °  F a n d  2 9 0  psi a t  100° I 
w i th o u t  failing, b u rs t in g  or w e e p in g ,  
a s  d e f in e d  in m e t h o d  D 1598 
EN VIR ONM EN TAL S T R E S S  
CRACKIN G R E SIS T A N C E  
PB P ipe  shall  no t  b e  s u s c e p t ib le  to 
e n v i ro n m e n ta l  s t r e s s  c ra c k in g ,  per 
A S T M  sp ec if ic a t io n  D-1693.

W O R K M A N S H IP
PB Pipe  shall b e  h o m o g e n e o u s  a n d  
lack vis ible d e f e c t s  s u c h  a s  c ra ck s ,  
h o le s  or fo re ign  inc lu s io n s  w h ich  
w o u ld  a f fe c t  its se rv ice  u se .  It shall 
b e  u n i lo rm  in co lor ,  o p a c i ty ,  d e ns i ty  
a n d  o th e r  physica l  p ro per t ie s .

M ARK ING : T h e  PB p ip e  d e s c r ib e d  
he re in  shall b e  PFRMANEN'I1. V 
INDENT MARKED to in d ic a te  the  
m a n u fa c tu re r ,  th e  n o m in a l  size, 
S D R , PB 2110, d a te ,  c o d e ,  ASTI/I 
D 2662, ra t ing  psi ©  7 3 .4 °  F, a n d  
th e  N S F -p w  sea l  ind ica t in g  p o ta b le  
w a te r  ap p rov a l .



V a n g u a r d  p o ly b u ty le n e  tu b in g  fo rm s  t h e  b a s i s  for a  
p ra c t ic a l ,  e c o n o m ic a l  a n d  v e r s a t i l e  p lu m b in g  s y s t e m  
th a t  m a k e s  it p o s s ib l e  to r e d u c e  p lu m b in g  in s ta lla t ion  
t im e  by  a s  m u c h  a s  5 0 %  w ithou t  a n  i n c r e a s e  in m a te r ia l  
c o s t s .  F lexib le  p o ly b u ty le n e  tu b in g  is a p p r o v e d  for hot 
w a te r  p lu m b in g  s e r v i c e ,  y e t  c o s t s  o n ' /  a b o u t  half a s  
m u c h  a s  c o p p e r .  C o m p a r e d  to rigid r v P C .  t h e  m a te r ia l  
c o s t  is a b o u t  t h e  s a m e ,  b u t  y o u  s a v e  o n  in s ta l la t ion  t im e 
a n d  fitt ings.

G o e s  A lm o s t A nyw here

V a n g u a r d  p o ly b u ty le n e  tu b in g  is l igh tw e ight a n d  e as i ly  
f lex ed  a r o u n d  c o r n e r s  a n d  o v e r  o b s t r u c t io n s  s o  it c a n  b e  
in s ta l le d  a lm o s t  a n y w h e r e .

R eliab le  P e rfo rm a nce
V a n g u a r d  p o ly b u ty le n e  tu b in g  is u n a f f e c t e d  by  t e m p e r a ­
tu r e  e x t r e m e s .  F r e e z e  it. T h a w  it. It w o n 't  split o r  c ra c k .  
V a n g u a r d  p o ly b u ty le n e  tu b in g  will a l s o  w i th s ta n d  w a te r  
p r e s s u r e s  well in e x c e s s  of 1 0 0  psi,  a n d  d a m p e n s  w a te r  
h a m m e r  r a t h e r  t h a n  p r o p a g a t in g  it.

Q uie t a nd  Easy to  Live With
With V a n g u a r d  p o ly b u ty le n e  tu b in g  t h e r e  is a lm o s t  n o  
s o u n d  of ru s h in g  w a te r .  F o ly b u ty le n e  will no t  s c a l e  o r  
c o r r o d e ,  a n d  it a l s o  a c t s  a s  a n  in su la to r

Turn  a  to u g h ,  t ig h t - q u a r le r s  jo b  into a  s im p le ,  n o - s t t a in  
c o n n e c t i o n  with V a n g u a r d  p o ly b u ty le n e  r i s e r s .  S e v e r a l  
r i s e r  s t y l e s  a v a i l a b l e  in a n y  len g th .  P la s t i c  h a n d t ig h t  
c e n t e r  s e t  nu t,  o r  p la s t ic  h e x  ba l l-co c k  nu t a r e  a v a i la b le  
with r i s e r  for f ix ture c o n n e c t io n .  R i s e r  m a y  b e  c o n ­
n e c t e d  a t  s tu b - o u t  o r  s t o p  v a lv e  by  s e v e r a l  m e a n s :  
c o m p r e s s i o n ,  flare,  in s e r t ,  o r  half inch  m a le  t h r e a d .

A p proved

V a n g u a r d  p o ly b u ty le n e  tu b in g  a n d  m a n u f a c t u r e r ' s  r e c ­
o m m e n d e d  fit t ings h a v e  b e e n  t e s t e d  a n d  a c c r e d i t e d  for 
u s e  in t h e  d is t r ib u t io n  of p o t a b l e  w a te r .  R i s e r s  h a v e  
b e e n  a p p r o v e d  by  IAPMO.

G enera l
S p e c ifica tio n s
All p o ly b u ty le n e  tu b in g  d e s c r i b e d  in th i s  bulle t in  sh a l l  
c o n f o r m  to  all a p p l i c a b le  r e q u i r e m e n t s  in t h e  la t e s t  rev i­
s io n  of t h e  A S T M  D - 3 3 0 9  sp e c if ic a t io n  for p o ly b u ty le n e  
(P B ) p la s t ic  tu b in g ,  u n l e s s  o th e r w i s e  sp e c i f ie d .

M ate ria  I
P o l y b u t y l e n e  e x t r u s i o n  c o m p o u n d  f ro m  w h ic h  t h e  
h e re in  d e s c r i b e d  tu b in g  is e x t r u d e d  sh a l l  c o n fo rm  to  all 
a p p l i c a b le  r e q u i r e m e n t s  in t h e  la te s t  rev is ion  of A S T M  
D -2581  s t a n d a r d  for p o ly b u ty le n e ,  P B  2 1 1 0  T y pe  II, 
G r a d e  1 p la s t ic  m a te r ia l .

C lass ifica tion  
and  D im ensions
1. R a t in g — T h e  P B  tu b in g  sh a l l  b e  r a t e d  for u s e  with 

p o t a b l e  w a te r  a t  18 0 CF  a t  a  h y d ro s ta t ic  d e s i g n  s t r e s s  
of 5 0 0  psi a n d  a  m a x im u m  w o rk in g  p r e s s u r e  of 1 0 0  
ps i  (1 6 0  psi a t  7 3 .4 'F ) .

2. D im e n s io n — T h e  S t a n d a r d  D im e n s io n  R a t io  (S D R )  
for all P B  tu b in g  d e s c r i b e d  h e re in  sh a l l  b e  11 for 
c o p p e r  t u b e  s i z e  (C T S -O D )  only.

H ot a nd  C o ld  Water Tubing  
CTS-OD, SDR-11, ASTM D-3309

N o rn .  T u b i n g  
S i z e  ( in .)

A v e .
O.D.

A v e .
I.D.

Min.
W all

W o r k i n g  P r e s s u r e  @  
7 3 .4 ° F  1 8 0 °F

D e s i g n  S t r e s s  @  
7 3 .4 °F  1 8 0°F

Va . 3 7 5
± . 0 0 3

.2 5 0 .062  
t .010

1 6 0  psi 1 0 0  psi 1 0 0 0  psi 5 0 0  psi

% ,5 0 0
± . 0 0 3

.3 7 5 .0 6 2  
+ .010

1 6 0  psi 1 0 0  psi 10 0 0  psi 5 0 0  psi

V2 .6 2 5  
± .004

.5 0 0 .062  
+ .010

1 6 0  psi 10 0  psi 1 0 0 0  psi 5 0 0  psi

% .8 7 5
± . 0 0 4

.7 1 5 .080  
+ .010

1 6 0  psi 1 0 0  psi 10 0 0  psi 5 0 0  psi

1" 1 .1 2 5
± . 0 0 5

.921 .102  
I .010

160 psi 10 0  psi 10 0 0  psi 5 0 0  psi

Test S p e c ifica tio n s

M i n i m u m  B u r s t  P r e s s u r e
In a c c o r d a n c e  with A S T M -1 59 9 ,  ( h e  m in im u m  b u rs t  p r e s s u r e  
s h a l l  b e  4 4 0  psi a t  7 3 .4  "F a n d  3 2 0  psi  a t  180  F.

S u s t a i n e d  P r e s s u r e
P o ly b u ty le n e  tu b in g  p ro p e r ly  a s s e m b l e d  with m a n u f a c t u r e r  s  
r e c o m m e r i u e d  fittings, will m a in ta in  s u s t a i n e d  p r e s s u r e s  nf 
2 2 0  psi  (or a  m in im u m  o( 1 0 0 0  h o u r s  a t  a  t e m p e r a t u r e  o i l  2 0  F 
w h e n  t e s t e d  in a c c o r d a n c e  with ASTM  m e t h o d  D -1 5 9 8 .

T h e r m o c y c l i n g
P o ly b u ty le n e  tu b in g  p ro p e r ly  a s s e m b l e d  with m a n u f a c t u r e r ' s  
r e c o m m e n d e d  fittings, will not  s e p a r a t e  or leak  w h e n  t h e r ­
m o c y c le d  1 0 0 0  t im e s  b e t w e e n  t h e  t e m p e r a t u r e s  of 6 0  F a n d  
180  F w h e n  t e s t e d  in a c c o r d a n c e  with p r o c e d u r e  o u t l in ed  in 
A S T M  S t a n d a r d  D -3 3 0 9 .

W o r k m a n s h i p
P o ly b u ty le n e  tu b ing  sh a l l  b e  h o m o g e n e o u s  a n d  lack  vis ib le  
d e f ^ c ' -  s u c h  a s  c r a c k s ,  h o l e s  o r  fo re ign  in c lu s io n s  w h ich  
woi J  a f lec l  its  s e r v i c e  u s e  It sh a l l  b e  unifo rm  in color,  o pac i ty ,  
d e n s i ty  a n d  o th e r  p h y s ic a l  p ro p e r t i e s .

M a r k in g
T h e  p o ly b u ty le n e  tu b in g  d e s c r i b e d  h e re in  shal l  b e  P E R M A ­
NENTLY INDENT M A R K ED  to  ind ica te  t h e  m a n u fa c tu re r ,  t h e  
n o m in a l  s iz e ,  S D R -1 1 ,  P B  2 1 1 0 ,  d a te ,  c o d e .  A S T M  D -3 3 0 9 ,  
100  psi  @  1 80  F, a n d  t h e  N S F - p w s e a l  ind ica t in g  p o t a b l e  
w a te r  ap p ro v a l .



G enera l
V a n g u a r d  p o ly b u ty le n e  is a  h ig h  c ja l i ty ,  e c o n o m ic a l  
th e r m o p la s t i c  p ip ing  m a te r ia l  a p p r o v e d  for p o t a b l e  ho t  
a n d  c o ld  w a te r  d is tr ibu t ion .  It c o r n e a  Ir. ‘'o i l s  o r  s t r a ig h t  
le n g th s ,  s t o r e s  e a s i ly  in s id e  o r  ou t ,  is l ightw eight,  r u g ­
g e d  a n d  d u r a b l e  for s a f e  h a n d l in g ,  a n d ,  b e c a u s e  of its 
flexibility, is  e a s y  to  install.

S torage a n d  H a n d lin g
V a n g u a r d  p o ly b u ty le n e  tu b in g  is fu r n is h e d  in co i ls  of 
100 to  1 0 0 0  fee t ,  a n d  2 0  foot s t r a ig h t  l e n g th s  in b u n d l e s  
c o n ta in in g  5 0 0  to  1 0 0 0  fee t .  T ub ing  c o lo re d  b la c k  c a n  
b e  s t o r e d  o u t s i d e  w i th o u t  d a m a g e  from  w e a th e r .  C o lo r s  
o t h e r  t h a n  b la c k  s h o u ld  b e  p r o te c te d  from  su n l ig h t  if 
s t o r e d  m o r e  t h a n  6  w e e k s  o u ts id e .  Avoid d r a g g in g  tu b ­
ing o v e r  r o u g h  t e r r a in  o r  c o n t a c t  with s h a r p  o b j e c t s  t h a t  
m a y  cu t  o r  p u n c t u r e  t h e  tub ing .

In s ta lla tio n
V a n g u a r d  p o ly b u ty le n e  tu b in g  is f a s t  a n d  e a s y  to install  
w h e n  u s e d  with r e c o m m e n d e d  fittings.
B e fo re  in s ta l la t ion ,  tu b in g  s h o u ld  b e  i n s p e c t e d  for c u ts ,  
p u n c t u r e s  o r  e x c e s s i v e  a b r a s i o n  th a t  m a y  h a v e  r e s u l t e d  
from  s h ip p in g  o r  h a n d l in g  d a m a g e .  D a m a g e d  s p o t s  m a y  
b e  c u t  o u t  a n d  r e c o u p l e d  to  form  c o n t in u o u s  l e n g th s .
T u b ing  s h o u ld  b e  b lo w n  o u t  b e f o r e  final c o n n e c t i o n s  a r e  
m a d e  to  e l im in a te  a n y  dir t,  s a n d  o r  s a w d u s t  th a t  m a y  
h a v e  e n t e r e d  t h e  tu b in g  d u r in g  ins ta lla t ion .
P l a s t ic  e x p a n d s  a n d  c o n t r a c t s  m o r e  t h a n  m e ta l  w h e n  
s u b j e c t e d  to  t e m p e r a t u r e  c h a n g e s .  T h e re fo re ,  a l lo w ­
a n c e s  m u s t  b e  m a d e  w h e n  ins ta ll ing p o ly b u ty le n e  t u b ­
ing. An e x t r a  4 i n c h e s  p e r  1 0 0  fe e t  of tu b in g  p e r  4 5 l,F

e x p e c t e d  t e m p e r a t u r e  c h a n g e  will c o m p e n s a t e  for 
t h e r m a l  c o n t r a c t io n s  ( .0 8 5  i n c h e s  p e r  10°F  p e r  100  
fee t) .  H a n g e r s  u s e d  for s u p p o r t  of tu b in g  s h o u ld  b e  
s n u g ,  b u t  n o t  s o  rigidly a n c h o r e d  a s  to p r e v e n t  e x p a n ­
s io n  a n d  c o n t ra c t io n .
S i n c e  p o ly b u ty le n e  is f lexible it is  r e c o m m e n d e d  th a t  
s m o o t h  m e ta l  o r  p la s t i c  h a n g e r  s t r a p s  b e  u s e d  for s u p ­
p o r t  e v e r y  3  fee t .  H a n g e r  s t r a p s  s h o u ld  b e  f re e  of s h a r p  
e d g e s .  S t a p l e s  a r e  n o t  to  b e  u s e d .
W a te r  s e r v i c e  e n te r in g  t h e  s y s t e m  s h o u ld  no t h a v e  
p r e s s u r e s  e x c e e d i n g  1 0 0  ps i.  A l th o u g h  p o ly b u ty le n e  
will w i th s ta n d  p r e s s u r e  s u r g e s  well in e x c e s s  of its r a t e d  
c a p a c i ty ,  w a te r  h a m m e r  a r r e s t o r s  s h o u ld  b e  u s e d  in 
c o n f o r m a n c e  with loca l  c o d e s .
P o ly b u ty le n e  tu b in g  s h o u ld  n o t  b e  c u r v e d  with a  r a d iu s  
of l e s s  t h a n  t e n  t im e s  t h e  O.D. (eg . ,  1/z " O D  tu b in g  s h o u ld  
no t  b e  c u r v e d  with a  r a d iu s  of l e s s  t h a n  5").
P r e s s u r e  t e s t in g  s h o u ld  b e  c o n d u c t e d  b e f o r e  e n c lo s in g  
t h e  wall. A t e s t  p r e s s u r e  of 1 5 0 %  of t h e  s y s t e m  d e s ig n  
p r e s s u r e  is no rm al ly  u s e d .  C h e c k  all c o n n e c t io n s .  T e s t ­
ing m a y  b e  d o n e  im m e d ia te ly  u p o n  c o m p le t io n  of t h e  
final c o n n e c t io n ,

C u ttin g
T ubing  c u t t e r s  e s p e c ia l ly  d e s i g n e d  for c u t t in g  V a n g u a r d  
p o ly b u ty le n e  to l e n g th  a r e  r e c o m m e n d e d .  T h e y  a r e  in­
e x p e n s i v e  a n d  will p r o d u c e  a  s q u a r e ,  c l e a n  cu t.

F ittin g s
V a n g u a r d  p o ly b u ty le n e  tu b in g  c a n  b e  jo in e d  by r e c o m ­
m e n d e d  c r im p  ring, f lare ,  c o m p r e s s i o n  a n d  h e a t  fu s ion  
fi t t ings s y s t e m s .  T h e  s y s t e m s  m a y  re q u i r e  t h e  u s e  of 
s p e c i a l  h a n d  too ls  rea d i ly  a v a i lab le .

V a n g u a r d  P la s t ic s  In c .
831 North V a n g u a rd  Street 

McPherson. Kansas 67460 
316 241 636V

T H E  P O L Y B U T Y L E N E  P E O P L E





The Toughest Pipe at the Lowest Cost.
Pipe made with Duraflex polybutylene 
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 plumbing 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 
you turn a corner.
You 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 length. 
You can cut the amount you need and 
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.)

A tubing cut ter and a wrench are 
required if you use compression fit­

tings. A flaring tool is needed for cold 

flare fittings. Low-cost tools are readily 
available for crimp-type fittings. And 
heat fusion that uses Duraflex pipe and 

fittings requires a specially designed 
tool.

Because you eliminate sweat joints, 
open flames and slow curing solvent

cement, you improve the safety of your 
operation. You don’t h^ve to wait for 
joints to cure before making pressure
1 ! F *  c ^ e c ^ s * w a t e r  c a n

y  1 8  last pipe connection is

r a a H R * ' 1 1 J  ava^ a^ e f° r connect-
Duraflex pipe to

H n d M & l  W A  ex istin8 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 af ter  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.



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)

Manufactured Housing Institute 
(MHI)

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.

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)



D iam eter  
Copper Tithe Sire (Cl'S) 
or Iron l ‘i[)c Him t IPS)

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 Piping
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 rating
6. M a n u fa c tu re d  code
7. Code recognition
8. Appropriate standard to which 

pipe has been manufactured.

A  S T M  M a t e r ia l  
C l i is s i j ie a i io n

SDK Standard  
Dimension Ratio

M a n u fa d  u ie r 's  
Brand Name





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  formulated 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 under a 
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.

P ip e  S to ra g e 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 supporting steel 
mesh. As a matter of good installation 
practice, fittings should never be used 
in or under a slab.

— r   « , ,  « , . j I * . .  i i . n- ■ i *.  *
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Freeze-Thaw Resistance
Properly extruded Duraflex pipe has 
sufficient elasticity and ductility to 
withstand the expansion of frozen 
water. To demonstrate this, three sam­
ples of 14-in. CTS Duraflex pipe were

frozen overnight and thawed daily for a 
six-day period. After six days, all of the 
samples were still intact and quick- 
burst tests showed no apparent loss of 
strength.

C o n t r o l  N o t  S u b j e c t  to  
F r e e z e - T h a w  C y c l e

F r o z e n  U n d e r  5 0  P S I  
I n t e r n a l  P r e s s u r e

F r o z e n  U n d e r  1 00  P S I  
I n t e r n a l  P r e s s u r e

B u r s t  P r e s s u r e B u r s t  P r e s s u r e B u r s t  P r e s s u r e
( p s i ) ( p s i ) ( p s i )

4 9 0 4 8 5 4 9 0
4 9 5 4 8 0 4 8 5
5 0 5 4 9 0 4 9 5
4 9 7  Average 4 8 5  / lw ra g i ! 4 9 0  Average



W a te r  H a m m e r
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,

although some local code authorities 
may still require their installation. The 
char t below shows the calculated pres­
sure surge (psi) for Duraflex, CPVC, 
copper and galvanized pipe in a rapid 
shut off.

Pit
Veloc ity ( fps )  

D ur a f le x  pipe 

C P V C  

C opp e r

Galvanized Iron



Being flexible, Duraflex pipe must be 
supported. For Vz and 44 inch plumb ing 
pipe, support intervals of 32 inches can 
be used. Longer support intervals can 
be used with larger pipe. If the pipe is 
passing through studs, the pipe should 
be 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 designed 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 higher temperature and 
pressure fo ra  short period. (Tempera­
ture/pressure relief valves normally 
are designed to release at 210°Fand 150 
psi.) 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

P ip e  S u p p o rt pipe should not be installed within 18 
inches of a burner or direct source of 
heat.
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 o f thousands o f pounds of 
combustible construction materials 
such as wooden beams and flooring, 
shingles, weather stripping, etc.

Duraflex resin is a saturated 
organic polymer composed of carbon 
and hydrogen; therefore, it burns slowly 
and cleanly in a manner similar to a 
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 poly­
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 Inters tate  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

S h e l l  C h e m i c a l  C o m p a n y
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This c h a p t e r  c o v er s v a r i o u s  i n f o r m a t i o n  not presented, o a r l i c r  b ut 

r e q u i r e d by tlae C a l i f o r n i a  e n vi ro n m e n t al  Q u a l it y  Act (CEQA) for 

E n v i r o n me nt a l  Impact Reports. As this d o c u m e n t  is a p r e l i m i n a r y  

e n v i r o n m e n t a l  review,, this s ec t i o n  has not heen fully d e ve l o p e d .  When  the 

d r a f t  arid final v e r s i o n s  of the EIR are p r op ose d, it is like ly to e x p a n d  and 

some of the f ind ing s will u n d o u b t e d l y  ch an ge  or at l e a s t  be  sta t e d  m e r e  

c o n f i d e n t l y .

V CLQA S'JMMAUY

A. Si gni ficant U n a v o i d ab l e  E n v i r o n m e n tal I m p a c t s

For this p r e l i m i n a r y  e n v i r o n m e n t a l  r evi ew  of a very subtle and  c o m p l e x  

p r o pos al,  SRI c h o s e  to d e s c H b e  our  c u r r e n t  overall c o n c l u s i o n s  a bo ut  the 

p r o p o s e d  p l u m b i n g  c o d e  c h a n g e s  and  o u r  r ea so n s  for them, w i t h o u t  m a k i n g  

d e f i n i t i v e  findings of s i g n i f i c a n c e  e x c ep t  w he re  they were clearcut.

First, we d i s c o v e r e d  n o t h i n g  to suggest that the issues d i s c u s s e d  

e a r l i e r  as the prime o nes are i n s i g n i f i c a n t  or that o t her  issues are 

d om inan t. The only new issue of p otential s i g n i f i c a n c e  that sur fac ed was 

tne p e r m e a t i o n  of b u r i e d  p l a s t i c  pipe by c o n t a m i n a n t s  in soil and the 

r e s u l t i n g  p os s i b l e  p ub li c  h e a l t h  impacts. A l t h o u g h  the p o s s i b i l i t y  that 

such e f f e c t s  c o u l d  o c c u r  from p e r m e a t i o n  of w a f e r  sup pl y l ine s from the 

m e t e r  to the h ous e is p l a u s i b l e ,  any p otential p ro b le m  w o u l d  also 

o c c u r - - p r o b a b l y  in m u c h  g r ea t e r  p r o p o r t i o n - - f r o m  the pub li c  w at e r
17C

d i s t r i b u t i o n  system. This p r o b l e m  s ho ul d  be r e - ex a m i n e d  w h e n  b e t t e r  15
f O

u n d e r s t o o d  an d if found s i g n i f i c a n t  sh oul d in fl u e n c e state po li ci e s  wltlF-’ 

r es p e c t to p l ast ic use in b o t h  p ubl ic  an d resid 'tfal systems. With o p
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a de q u a t e  e d u c a t i o n  of b u i H i n n  1 nsi • ■ to*-:. -:n the i c r m o a t i o n  issue, i m p r o p e r  

i n s t a l l a t i o n  o* plv.ti r w a t e r  s er v i c e  i n rcr* a m i n a t e d  s oils s h o u l d  be rare.

As to public h ea l t h  impacts from c h e m i c a l s  l e ac hi ng  from w a t e r  pipe 

into p o ta b l e  w at er ,  we find that s i g n i f i c a n t  impa cts  are p o s s i b l e  b ut  

un p r o ve n,  both tor pl as ti c  p i p e s - - e s p c c i a l  1) the c h l o r i n a t e d  v a r i e t i e s - - a n d  

for metal ones, s p e c i f i c a l l y  c o p p e r  systems. If the u p p e r  ran ges  of 

p o s s ib l e  c o n c e n t r a t i o n s  of l e ac h a t e s  are r e g u l a r l y  reached, the c u m u l a t i v e  

risks to p ub l i c  h e a l t h  m ay  be high eno u g h  to be of c o n c e r n  by typical 

s t a n d ar d s  of a c c e p t a b l e . r i s k . for e xam pl e,  a l i f e t i m e  c an c e r  risk o f  one  in 

a m ill i o n.  The c h e m i c a l s  of c o n c e r n  are lead from the s o l de r  in c c p p e r  

pipes, p o s s i b l y  l e a d i n g  to n e u r o l o g i c  d is or de rs ,  and c a r b on  t c t r a c h l o r i d e ,  

p er ' d i l c r o e t h y l o n e , and t r i c h i o r o e t h y l o n e  from p l ast ic ( e sp ec ia l l y  PVC a nd 

CPVC) pipes, p o s s i b l y  r e s u l t i n g  in cancer.

Two m a j o r  c o n s i d e r a t i o n s  l i mit  the s i g n i f i c a n c e  of the findings.

First, the sta t u s  of  i n f o r m a t i o n  a b o u t  l o n g - ^ e r m  levels of le ac h a t es  is 

e x c e e d i n g l y  flimsy. R e a s o n a b l e  f u rt he r  t e s t i n g  cc-uld resolve a t  l e a s t  pa rt  

of *.he u n c e r t a i n t y  (see S e c t i o n  VI). Second, the risk a s s e s s m e n t  p r o c e d u r e  

is m o d e r a t e l y  c o n s e r v a t i v e .  If risks still a pp e a r  to be of c o n c e r n  aft er 

c o n c e n t r a t i o n s  are ho tt e r  known, m o r e  a t t e n t i o n  w o u l d  need to be d e v o t e d  to 

a s s u r i n g  that the a s s e s s m e n t  p r o c e d u r e  took into a c c o u n t  d e t a i l e d  p r o p er ti es  

of the c he mi cal . F in al l y ,  tho rou gh initial f las hin g w o u l d  e f f e c t i v e l y  

m i t i g a t e  the e ff e c t s  of the r ipi oly  l e a c h i n g  m a t e r i a l s ,  e s p e c i a l l y  the 

s ol ve nt s  u s e d  with p l a s t i c  pipe. Ov era ll,  c u r r e n t  i n f or m a t i o n  does not 

e s t a b l i s h  an e nv i ro n m e n t a l  p r e f e r e n c e  b e t w e e n  c o p p e r  and p l a s t i c  pipe, wit h 

ne it h er  c l e a r l y  li k e l y  to c a u s e  a g re a t  n u m b e r  of dea ths  or seriou s 

111 nesses.

For w o r k e r  saf ety  and health, a s i m i l a r  s i t u a t i on  exists. Doth lead 

from so lde r fumes in i n s ta l l i n g  c o p p e r  pip e and so lv en t s  from I n sta lli ng 

ADS, PVC, and C PV C pipe c o u l d  be h a z a r d o u s  if p l u m b er s have hig h e x p o s u r e s  

by in h a l at io n;  dermal a b s o r p t i o n  c o u l d  also be s i g n i f i c a n t  in the c as e  of 

solvents. The d i s e a s e s of c o n c e r n  f"r so l d e r fumes are r e l a t e d  to the lea d 

e x po s u r e a nd are n e u r o l o gi c.  The s olv en ts  m a y  a ls o c a u s e  nerve damage, an d
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they m a y  be I n vo lv e d  in 1 i*.cr da: .!■;•• ir r e p r o d u c t i ve  p r ob le ms  as well. 

Ho wev er,  they are not i m p l i c a t e d  * ;i caricor un l e ss  b en ze n e  is m o r e  c o mm o n  

than thought. Unl ess  the JiiOSH njpvrt ahei.it to be r ele ase d resolves the 

ra nge  of e x p o s u r e s  s a t is f a c t o r i l y ,  f ur th e r  testing w o u l d  be useful b e f o r e 

c o m p l e t i n g  the EI1U Safety issues g e n e r a l l y  favor plas tic  o v e r  metal , w h i c h  

a p p e ar s  to lea d t) more b ur ns (hot so ld e r  and e s p e c i a l l y  flux) an d s tra ins  

a nd  c o n t u s i o n s  (from h e a v i e r  metal pipes). PB (like PE, a l t h o u g h  its u ses 

are not p r o p o s e d  for change) poses little if any w o r k e r  sa f e t y and h e al th  

co nc er n .  ’Jse of gloves, o t h e r  p r o t e c t i v e  e q u i pm e n t ,  ve nti la ti on ,  and s i m p l e  

ca r e  will s i g n i f ic a n t l y  r ed u c e  any potential h a zar ds from e i t h e r  p l a s t ic  or 

metal pipe, b ut  these p r a ct ic e s  have not a c h i e v e d  v/idespread a c c e p t a n c e  

a mo n g  plumbers.

Fire safety is a very real c o n c e r n  w i t h  p l ast ic i'WV pipe; A B S  1s 

c o mb u s t i b l e ,  and PVC a n d  C PV C  will at least so fte n and slump 1n lines. If 

these p l as ti c s  are i n s t a l l ed  as d ire ct  s u bs t i t u t e s  for metal, as they 

a lr e a d y  are in n o n - f i r e - r a t e d  res ide nce s, they will d e g r a d e  the f 1 re 

r e si s t a n c e  of  structures. The g a s k et s  in n o-h ub  cast iron will also fail in 

tres and  c a u s e  the pipe  to fall, l e a v i n g  fire passages. But the p ro p os e d  

c o d e  c h a n g e s  ap ply  to fire-ra ted , f i re - r e s i st iv e c o n s t r u c t i o n  that c ou ld  

retain its fire rat ing  if a p p r o p r i a t e  instal 1 atiort p r o c e du re s are d e v e l o p e d  

and en fo r c e d . In such c on di t i o n s ,  no d e gr a d a t i o n  of fire r e s i s t a n c e  w o u l d  

occur. This issue thus turns cm  e n f o r c e m e n t ,  not  science. The p ot abl e 

w at er pipes, kep t c o o l e r  by the w a t e r  inside and of muc h lower mass, are not 

a s i gni f i ca n t f I re sa f e t.y issue.

As w it h  fire safety, smoke toxici ty ir, an issue in w hi ch  pl as t i c  can 

onl y be less e n v i r o n m e n t a l l y  a c c e p t a b l e  than metal. However, w h e t h e r  the 

differen.fi is s i g n i f i c a n t  Is less certain, both ADS, whi ch seems lik el y to 

c o n t  ibute the m a j o n t y  of pipe m a s s  in C a li fo r n i a,  and the p o l y o l e f i n s  PB 1 

and K  p rod uce  co mbo  ;tInn p ro d u c t s that are not h igh ly  toxic; few if any 

a dd iti ona l f a tal iti es o r  seriou s Inj uri es w o u l d  be likely from their 

c o mb u s t i o n ,  PVC an! CP V C  botn p r o d u ce  s i g n i f i c a n t  q u an ti t i e s  of hy dr og e n  

c h l o r i d e  v a p o r  in fire e n v i r o n m e n t s ,  and this corrosivtf material could, 

u n de r  :ortain cirrurns lances, mate a d i f f e r e n c e  in cho pro ba bi l i t y of human
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survival in linos. . h o  frequency n! s u c h  o c c u r  ivnces is c l o u d e d  by l a c k  of 

a 4-j^nora 11 y a c c e p t e d  tos*. for snt.ke tr»icity. Ihis p r o b l e m  is c u r r e n t l y  

b ei ng  a d d r e s s e d  b o t h  by Lite S ta te o f  C a l i f o r n i a  D e p a r t m e n t  of Industrial 

R e l a t i o n s  and by the S tate of N ew  York. We b e l i e v e  DHC D sho uld  pay c l o s e  

a t t e n t i o n  to results from those studies , ou t does not ne ed  to d e lay  a 

d e c i s i o n  sole ly on those grounds.

No o t h e r  s i a n <f-:c a n t  a d ver se impa cts  are likely to r e s u l t’from the 

e x p a n d e d  use of p .as tic  p l u m b i n g  pipe if r el a t i v el y simple m i t i g a t i o n  

m e a s u r e s  are taken. P l a s t i c  d r a i n  p ip es  m ay  b e  sli g h tl y n o i s i e r  than c a s t  

iron pipe. See the fo l l o w in g s e c t i o n  (Y-B) for further e l a b o r a t i on .

Overall, the SKI s t u dy  t e a m  sees little e v i d e n c e  that e x p a n d e d  use of 

plastic plu m b in g p i p e  w o u l d  c a u s e  s i g n i f i c a n t l y  g re a t e r  e nv ir o nme nta l 

p r ob l e m s  than the m a t e r i a l s  it w o u l d  replace. U n f o rt u n a t el y,  lack of 

e vi d e n c e  is n o t  the sa m e  as lack of h ar ard . We b e l i ev e  it 1s e s p e c i a l l y  

i mp ort ant  to g a t h e r  .more i iformation o n  lea c h in g of c h e m i c a l s  from both 

p la s t i c . a n d  metal p ipe s y s t e m s  Into p o t a b l e  w a t e r  and on the e x p o s u r e s  of 

p lu m b e r s  to m a t e r ia l from p l a s ti c (A B S , i’YC, CPVC) a nd  metal (copper) 

p l u m b i n g  systems.

T a b l e  Y-l s u m m a r i z e s  o u r  p r e s e n t  a s s e s s m e n t  of o ur  r ela tiv e 

e n v i r o n m e n t a l  c o n c e r n  a b o u t  pipe systems. T here  we show c u r  relative 

de gr ee s  of c o n c e r n  for d i f f e r e n t  m a t e r i a l s  for each of the m a j o r  a rea s of 

impacts. A h igh rat i n g d o e s  n o t  necesr.a**ily m e a n  an impa ct that is 

s i g n i f i ca nt  in the s ense  o f  CEQA, b u t  rices m ea n  that the material rated 

seems to ui m o r e  lik el y to be e n v i r o n m e n t a l l y  harmful then o t h e r  m a t e r i a l s  

o n  that dimensi'.i. F or  exa mpl e, the c h l o r i n a t e d  pla s t i cs  c l e a rl y  arc of 

h i g h e s t c o n c e r n  for smoke t oxicity, but may not pose any s i g n i f i c a n t ly 

h ’gner impacts In the p r o p o s e d  new DWY uses  ( fi re -r e s i s ti ve  c o n s t r u c t i o n ; .



'■'EIATIVE DEGREE OF C O N C E R N  RE G A R D IMG 

P O T E N T I A L  ENV IRONTIENTAL I MPA CTS *

Table V -1

P ot abl e Water Grain, Wa ste, and Vent
P l a s t i c Meta  i ~F1a st i c Metal

Impact 

Area PP/PE • P V C / C P V O C o pp e r

G a ! v . 

Steel APS P V C / C P Y C

C o p p e r /  'Ta’ 

G al .St eel  Ir-

rub 1 i<: Heal th 3 A 3 1J 0 0 0

W o r k e r  Safety 1 2 4 2 2 2 3* !
Work er  Health 0 3 4

n{. 4 4 3 +

Fire Safety 3 2 o 0 5 4 o :

fm o k c  To xi ci t y 1 3 0 0 3 5 0 l
Other Impacts 0 0 G G 1 1 o c

Fey: 0 - Mo c o n c e r n 3 - Ahou t a ve r a g e c o n c e r n

1 •• C o n s i d e r a b l y  less c o n c e r n  than a v er a g e  >1 - More c o n c e r n  than a v e r a g e

2 - Less c o n c e r n  than a v e r a g e  ‘j - C o n s i d e r a b l y  m or e c o n c e r n  than

a v e r a ge

Mote: H igh r e l a t iv e c o n c e r n  doer, no t n e c e s s a r i l y  imply high  a b s o l u t e  c on c e r n ;

s i g n i f i c a n c e  of ratings d ep e nd s  on m i t i g a t i o n  m e a s u r e s  taken.

Mo r e  for copper, less for g a lv an ize d.



The f ol lo win n cr.viror.nion*.>1 e f f e c t s  of e x p a n d e d  uses for p l a s t i c  

p l u m b i n g  pipe  may o c c u r  b u t  arc p r o ba bl y  i n s i g n i f i c a n t  by any r e a s o n a b l e  

i n t e r p r e t a t i o n  of CEQA;

P l a s t i c  pipe syst ems  m a y  fail s l i g h t l y  m or e  f r e q ue nt ly  than metal 

s y s t e m s until a body of e x p e r i e n c e  w i t h  i ns t a l l a t i o n  e r r o r s  has 

a c c u m u l a te d.

P l a s t i c  pipe will c o n s u m e  s l i g h t l y  mo re  p e t r o l e u m  than m etal pipe, 

b ut  s l i gh tl y  loss e n e r g y  o ver all .

P l a s t i c  pipe will c o n t r i b u t e  a s l i g h t l y  d i f f e r e n t  load of  p o l l u t a n t s  

to p u b l i c  w a s t e  w a t e r  t r e a t m e n t  s yst em s,  b u t  the d i r e c t i o n  of 

impact., let alo ne its m a g n i t u d e ,  is u nce rta in.

P la sti c DW7 pi pe  will be s l i g h t l y  n o i s i e r  than metal s y s t e m s  if 

i n s t a l l e d  so as to c o n t a c t  wall s ur fa ces ; this may be mor e 

s i g n i f i c a n t  than o t h e r w i s e  in the rnul t.i f a m i l y , f i re - r a t e d  

c o n s t r u c t i o n  that is a f f e c t e d  In the DWY co de  changes.

P l ast ic DWY pipe  c o u l d  be d a m a g e d  by pipe c l ea n i n g  e qu ip me n t ,  b ut  

b e c a u s e  of its r e s i s t a n c e  to c o r r o s i o n ,  the frequency o f such 

c l e a n i n g  sh oul d he low.

P la s t i c  pipe will sli g h t l y d e c r e as e  tne l i f e - c y c l e  cust of pl um b i n g  

a nd  therefore of h ou s i n g ,  b u t  n ot  e n o u g h  to change d e m a n d  p a t t e rn s 
or growth.

>.ial 1 shifts in e m p l o y m e n t  from metal p i p e  m a n u f a c t u r i n g  to p l a s ti c 

pipe m a n u t a r t u r i n g  will o^cur.

. A small r e d u c t i o n  in the work of p l u m b e r s  will occur, m o s t l y  as a 

re s u l t or repair a nd r e n o v a t i o n  work  by d o- i t - y o u r s e l f e r s .

b . In s i on i f i t :  .in t E f t  i.m. f r,

C. f f fc ct s  of A l t e r n a t i v e  A c t i o ns

In a d d i t i o n  to the p r o p o s e d  pro ject, e.g., the p rop ose d c h a n g e  to the 

1982 U n i f o r m  Plu mbi ng Co de  (UPC) a l l o w i n g  c e r t a i n  n e w  uses of p l a s t ic  

p l u m b i n g  pip e as d e s c r i b e d  in the P r o j e c t  D es c r i p t i o n ,  this e n vi ro n m e n ta l 

re v i e w has e x a m i n e d  the p otential e f fe ct s  of a l t e r n a t i v e s  to the p ro p os e d  

p r o j e c t  o n  the qu a l i t y  of the natural and h u m a n  e n v iron men t. The eventual 

EIR will c o n s i d e r  a l t e r n a t i v e s  as well as the p r o j e c t  itself t.o p r o v i d e  a
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basel Hie for evili.at.ioj tin) signi firanc e of the impacts and to p r o v i d e  

p o s s i b l e  a lt er n a t i v e  c u r s e s  of a c  i..o s h o u l d  the p r o p o s e d  p r o j e c t  c r e a t e  

s i g n i f i c a n t  a dv er s e  i.ni'.nts that C i v n o t  be s u c c e s s f u l l y  miticjated. W itn 

thij goal i r. mini, th_> a l t e r n a t i v e s  we have s el ec t e d  for a n a l y s i s  are no 

c ha n g e s  to tlie state c ode, partial approval of plastic pipe us e ,  and 

c o m p l e t e  '•eject.ion of all p la s t i c  pipe  (that is, reversal of e a r l i e r  

p r o v i s i o n s  a l l o w i n g  cortai i ur.es of p l a st ic  pipe).

»

U n d e r  the n o - a c t i o n  a l t e r n a t i v e ,  there w o u l d  be r.o c h a n g e s  in the s ta te  

c a d e  r e g a rd in g  the use of plast ic p l u m b i n g  pipe. All c u r r e n t l y  a p p r o v e d  

uses for p la st i c  pipe w o u l d  c o n t i n u e  to be p e r m i t t e d  and  no n e w  u s e s  of  

plastic pipe  w o u l d  be al low ed . None of the impa cts  a t t r i b u t a b l e  to the use  

o f  p las tic  pi pe  in e x p a n d e d  a p p l i c a t i o n s  w o u l d  be observed; a n y  p u b l i c  

healt h a n d  w o r k e r  safety a nd  h e a l t h  e f f e c t s  of c u r r e n t l y  a l l o w e d  pl a s t i c an d 

metal p ip i n g  system s w o u l d  persist.

The partial approval a l t e r n a t i v e  w o u l d  a m e n d  the state c o d e  to p e r m i t  

c e r t a i n  new  us e s  of plast ic pipe, b u t  not all of the new uses p r o p o s e d  tinder 

the project. Co un t i n g  c o l d  an d hot w a t e r  su p p l y in a given a p p l i c a t i o n  as 

one new use, t h e  propos ed p i o j e c t  w o u l d  c h a n g e  the* code to p e r m i t  11 ne w 

uses of p l ast ic pipe 'i.e., ' n e w  u s e  tor A H 3 pipe, 3 for PB p ipe , 1 for PVC 

pipe, an d 6 for CPVC  pipe). C o n s i d e r i n g  all the p o ss ib l e  c o m b i n a t i o n s  of 

these uses, over 3,000 partial approval a l t e r n a t i v e s  are p ossible.

Our ana lys es of ,he envi romr.ental c o n s e q u e n c e s  cf the p r o p o s e d  p r o j e c t

have g u id e d  our  Sel ect ion  o f  the s ub s e t  of the partial approval a l t e r n a t i v e s

to be c o n s i d e r ' d  in the !‘1R. lint is, we d e fi ne  the partial a p p r o va l

a l u r n a t i v e ( s )  t: peimiit those n e w  u se s o f  p l a s ti c pl umb in g p i pe  that are

l e as t  lik el y to have s i g n i f i c a n t  a d v e r s e  e f f e c t s  on the qu al it y o f  the

n a t u r a 1 a nd  human env ironment. At p res ent , the only partial a l t e r n a t i v e

that s eems reasonably c e r t a i n  to m e e t  this r eq u i r e m e n t  is to a l l o w  PB for

hot a nd  c o l d  w a t e r  supply bo t h  o u t s i d e  b u i l d i n g s  a nd  inside b u i l d i n g s  that

are n ot  fir e- r a t e d  or w i t h i n  the f i r e - r e s i s t i v e  c o n s t r u c t i o n  of f i r e - r a t e d
' •

bu ild ing s. No o ther now u s e s  o f  p la sti c pi pe  w o u l d  be allowed.

P a r e n t h e t i c a l l y , there s ee ms l it t l e  reason to p r o h i b i t  PB in e x p o s e d
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lec 11 '•■it'. o f t * r • -?•*'» I 'm,i 1 •jirv:*-. r  I• i on Jho n o n o t r a t i o n s  of

f i r e - r e s i s t a n t  C .us !r:;t 1 1 on art.1 si m e d  *o m a i n t a i n  the r a t i n g  cf that

cr.nstru: t ion. The state r ‘ irfcnn.it ion on the inpacts of this a l t e r n a t i v e

i g e n e r a l l y  the* sane e.s on those of the metal w a t e r  pipe c u r r e n t l y  a l l o w e d

for these two ntes. A l t h o u g h  P3 will c e r t a i n l y  b urn and metal will not, the

a dd it io n a l  risk cf 

t o x ici tv.  L ea ch a t e

ir-’ spread appear s m i n i m a l ,  as does that of smoke 

fr-.v'i rn have not be e n  shown to be r is k - f r ee , b u t  

n e i t h e r  ha v e  those from c op p e r  or g a l v a n i z e d  steel. Of the two p l a s ti c 

al t e r na tiv es,  PB is sonewh*'. less Tikc'v to be a public h e a l t h  h a z a r d  than 

CPVC, a l t h o u g h  the re la t i v e  ratings of PB, CPVP, copper , a nd  g a l v a n i z e d  

s*ocl will not be c l e a r  w i t h ou t further test ing  (see Sect ion  VI). PC is 

c l e a r l y  a p r e f e r r e d  m a t e r i a l ,  1 rum the w o r k e r  safet y and h e a lt h  vie wp oi n t ,  

c o m p a r e d  b oth with metal systems and with pl as ti c s  that t eg ui r e  cementi ,g.

U n d e r  thu op t i on  o f  d i s a l l o w i n g  c u r r e n t l y  a l l o w e d  uses of p l a s ti c pipe, 

any impacts of these m a t e r i a l s  w o u l d  d i s a p p e a r  and those of metal systems 

reapp ear . The possibi 1 itv of p er m e a t i o n  of w a t e r  supply p i p i n g  by o r g an ic  

c u n t a m i n a n t s  w ou ld  d e c r e a s e  to the e x t e n t  that PVC and PE s u pp ly  lines w o u ld  

be r e p l a c e d  by metal w i t h  i m pe r m e a b l e  j o i n t s  (but e ven metal p ipe J oi n t s  can 

ho p e rm e a b l e ) .  L e a c h a t e s  from PVC and PB w o u l d  be r epl ac ed  by those from 

co pp er ,  w i t h  no c lea r impact, p o s i t iv e or nega tiv e, on pu bl ic  health . Hie 

metal p'.pes w o u l d  be s o me wh a t  more li kel y to c o r r o d e  1 ii soil than  p las tic  

( g a l v a ni z e d - s t e e l  is not r e c o m m e n d e d  for b u r i e d  supply lines). Only small 

c h a n g e s  in w o r k e r  safety and hea lth  w o u l d  r es ul t  from the c h a n g e s  1n w a t e r  

su ppl y piping.

Any m a j ' T impacts o r dis al lo w i n g  c u r r e n t  user, of plast ic pipe w o u l d  be 

a s s o c i a t e d  w I M i  the w i d e s p r e a d  use of Ali'S (and less w i d e s p r e a d  use of PVC) 

in Ok*V a ppl ica tio ns.  F ire load and fire s pr e a d  w o u l d  be r e d u c e d  ill 

nonfire-rate-1 i n s t r u c t i o n .  It Is p r o b a b l e  that few f a t a l i ti es  or l i t tl e 

p r o p e r t y  damage* w o ul d be a v o i d e d  by this action, but both are p o s s i b l e  

b e i e fi ts .  Smoke toxins w o u l d  also d e c r e a se  somewhat, e sp ec i a l l y if PVC w e r e  

r ep lace d. The decrease in p l u m b e r”1 e x p o s u r e s  to solvent c e m e n t s  w o u l d  be 

o f f s e t  by i n c r e a se d w o r k - r e l a t e d  injuries from w o r k i n g  wi t h  c a s t  iron and, 

to some e x te nt ,  with s ol d e r e d  jo int s in c o p p e r  C’./V, W h et he r  the net e f f e c t
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on w o r k e r  sa f e t y  jn<! h e al th  w o u l d  he p o s i t i v e  or n e g a t i v e  is d i f f i c u l t  to 

pr edict, g ive n the c u r r e n t  lack of inf or ma t i o n  on plumbers' e xposures. .

Fi nal ly,  the a l t e r n a t i v e  that w o u l d  d i s a l l o w  c u r r e n t  uses of plastic 

w o j l d  t r a n s fe r some p ro f i t s  and job s from the p l a s t i c s  to the metal pipe 

industries. Since large q u an t i t i e s  of DWY are inv olv ed,  these i m p a c t s  w o u l d  

p r o b a b l y  be g r e a t e r  than those for the prime p r o j e c t  a l t e r n a t i v e  of  a l l o w i n g  

e x p a n d e d  u s e s  of plastic pipe. Hous es c o u l d  b e c o m e  m o r e  e xp en si v e ,  

d e p e n d i n g  on the p ric es  o f  c a s t  iron and copp er,  but  p r o b a bl y  not e n ou gh  to 

s i g n i f i c a n t l y  a ff e c t  the d e m a n d  for housing.

In su mma ry,  the a l t e r n a t i v e  of a p p r o v i n g  only the e x p a n d e d  use s of PB

ap pe ar s  to pose fewer e n v i r on m e n t a l  risks than does the full p r o p o se d 

p ro j e c t  gi ven  the s tate o f  c u r r e n t  Info rma tio n. B ec a u s e  metal s ys te m s  also 

pose some u n i q u e  risks an d m ay  be c o m p a r a b l e  to plas tic  systems in o t h e r  

risk areas, we are n ot  p r e p a r e d  to say that the n o - p r o j e c t  a l t e r n a t i v e  or 

the a l t e r n a t i v e  that w o u l d  d i s a l l o w  c u r r e n t  uses  of plasti c are

e n v i r o n m e n t a l l y  p r e f e r a b l e  to the partial approval al ter n a t iv e,  or ev e n  to

the full p r o p o s e d  project.

L). C u m u l ative a nd L o n g - T e r m  Im p l i c a t i o n s

I n c r e a se d use  of plastic plu m b i n g pipe can  c o n t r i b u t e  to c um ul a t i v e  

e n v i r o n m e n t a l  i m p ac ts  in two ways.

Firs t, the su m o f the e nv ir o nme nta l impa cts  of p l a sti c pipe c o u l d  bo 

s i g n i f i c a n t  e v e n  w h e n  no on e individual I m p a c t  Is d e e m e d  significant. In 

the c a s e  of  p last ic pipe, the m c s t  p l a u s i b l e  e x a m p l e  1s for .the v ar i o u s  

l ea c ha te s  that c o u l d  e a c h  c o n t r i b u t e  to p u bl i c  h e al th  impacts. F o r  e xam ple , 

no one l e a ch at e m igh t reach the level of 10" G l if et im e risk for cancer, 

but the c u m u l a t i v e  risk of all le achates a c t i n g  t o g e t h e r  m i g h t  e x c e e d  that 

level. G i v e n  the c u r r e n t  u n ce r t a i n t i e s  a b o u t  the pu b l i c healt h Impacts, 

e s p e c i a l l y  those c o n c e r n i n g  the l o n g - t o m \  lev el s of l e ac h a t e s  in d r i n k i n g  

water, w e  are u n a b l e  to d e te rm in e w h e t h e r  the c u m u l a t i v e  impact is



.significant. A s i m i l a r  s i t u at io n  is :ound w i r w o rk e r  f e a l t h  impacts, w here 

the risk of one sol ’nt m i g h t  be inai j n i f’cant, hot  thjt of two or m o r e  

-.cold be sig nif ica nt.  r v-r , i re safety, th? c u m u l a t i v e  impact of all the 

p r op os ed  n o w  us e s  for plastic pipe a:\* likel y to be d o m i n a t e d  by tic nc-w DWY 

uses; the c o n t r i b u t i o n  of pipe is likel y fo be n eg lig ibl e. Tlie same is 

true of s mok e toxicity, e x c e p t  tlut th: c o m b i n e d  aff e c t of H C 1 , CO, and 

o t h r  t o xi can ts coul 1 be s i g n i f i c a n t  even w l e n  the e f f ec ts  of any unc  alone 

were not.

A second issue of c u m u l a t i v e  im pac t is the question of w h e t f e r  the 

e x p a n de d  use of plas tic  w a t e r  pipe w o u l d  add to tit impacts of o t l e r  s im i l a r  

ac tion s and in total c r ea t e  a s i g n i f i c a n t  e ff e c t  eve n t h o u g h  the use of 

plastic w a t e r  pipe is not itself s i gni fic ant . We can c o n s i d e r  two l e v e l s  of 

c u mu l a t i v e  impacts;

. C u m u l a t i v e  impact of e x p a n d e d  an d e x i s t i n g  use of p la s t i c  p lu m b i n g 

pipe.

. C o n t r i b u t i o n  of plastic plu mb i n g  pipe to total use of plastic 

- produc ts.

As has b e e n  iia-ie c le a r  ea rlier, tlx.* o/pa/ub'd u'..-'s of p l ast ic pipe are 

ir. many w ays r a t k r  s u l l  ’n c o m p a r i s o n  to e x i s t i n g  a p p r o v e d  use cf p l as ti c 

pipe. M o s t  n ew  C a l i f o r n i a  louses are a lre ady  being p l u m b e d  w i t h  A DS  DWY if 

tbiy are no t f i r e - ra te d;  th* a dd i ti o n  of 1 OX (by w e i g h t )  m o r e  plastic pipe 

as i'G o r  (less likolv) CPVC w at er  pipe will he of little c o n s c i e n c e  for 

fire safety, e s p e c i a l l y  as w a t e r  p i p i n g  is less s en sit ive . Tie i n c r e a s e  for 

plasti c pipe 1n f ir e- r a t ed  con sti uct ion , of course, is total since no 

plastic is b e i n g  u se d  now; tewover, if wa y s  of m a i n t a i n i n g  tie ra t i n g  are 

develop-?-! as r e q ii re d by code, little fire safety impact w o u l d  be expected. 

Similarly, th? c e m e n t i n g  of plastic p o t abl e w a t e r  pipe is p r o b a b l y  m u c h  le.s 

of a p r o b l e m  for w o r k e r s  than the c e m e nt in g  of a l read y a p p r o v e d  A D S  DWV. 

This, tfe g r e a t e s t  issue of cumnlati vo impact Involves public l e al t h  

impacts, in w h i c h  p l a s ti c in 'cslde nce s can add to plas tic  In p ub li c  utility 

d i s t r i b u t i o n  systems. We love no wa y of e s t i m a t i n g  th* •' dative 

c o n t r i b u t i o n  o f  e a c h  to th? total hazard, as th* source of c o n t a m i n a n t s
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fcind in tne w a t e r  sup p l y  (control ' d ur i n g  l e as h i n g  tests is not known. Wo 

d ou b t  that  the c o m b i n e d  e f f e c t s  of li s tri h u t i on  a nd residential p i p i ng  w o u l d  

be s i g n i f i c a n t  if n ei t h e r  or..-* a lo ne  w n  ", but we c a n n o t  rule out that 

p os s i b i l it y.  Simil arl y, p e r m e a t i o n  of plastic d i s t r i b u t i o n  p ipe s by toxic 

s u b s t a n c e s  is mo r e  li ke l y  than it is for r es ide nti al piping systems, b ut  the 

s i g n i f i c a n c e  of e it h e r ,  in terms of an overall risk a ss e s s m en t,  w P l  not be 

c l e a r  for a long time.

Wi t h  regard to p l a s ti cs  in total, the e x p a n d e d  u ses of: p las tic  pipe 

will be a r el at iv e l y  small c o n t r i b u t i o n  vi m o s t  respects. P l a s t i c s  are by 

nc-w e n d e m i c  in our society. M o s t  of the c o n t a m i n a n t s  of PVC and C P Y C  that 

c o u l d  be pu b l i c  h e a l t h  h a z a r d s  will be i ng es t e d  in m u c h  g re a t e r  q u a n t i t i e s  

fr o m  o t h e r  PVC p r o d u c t s  such as food ccntaire. s or, in the c a s e  of  some of 

the c h l o r i n a t e d  m e t h a n e s ,  sim pl y from w a s t e  pro d u c t s rea ching the raw w a t e r  

supply. Those from P3 and PC arc simila r to those from PE food c o n t a c t  

material'i. If plar.tici zors do c o n t a m i n a t e  plastic pipe, they will still do 

so at m u c h  l o w e r . l e v e l s  than they do in any n u mb er  of p l a s t i c i z e d  p rod uct s 

to wjti.ch p e o p l e  a re’reg ula rly  ex pos ed,  such as fle xib le viqyl u pho l s t er y 

(where they w o u l d  y i e l d  i nh a l a t io n ra th e r  than inges tio n exposu res ). Put 

e q u a l l y  c l e ar ly ,  p las tic  p i p e  tines c o n t r i b u t e  to the total load of 

p l a s t i c - r e l a t e d  h a z a r d s  in C o l i f o r n 1 a - - f o r  example, to the total of all 

c o m b u s t i b l e  plasti s in i d s ,deuces. The h a z a rd s from the total use of 

p l as t i c s  arc u n d o u b t e d l y  a p p r ec ia bl e ,  even though n ea rl y  i mpos sib le to 

es t i m at e.  W h e t h e r  o r  n o t  they are g r e a te r or less than the ha z a r d s of the

m a t e r i a l s  they re pl ac e  is p er hap s even more  d i f f i c u l t  to state. A bo ut  all

that c a n  be said  is that plastic pipe is not an u n u s u a l l y  p r o mi n e n t  or 

special cas e a m ong  p l a s t i c s  In general,

C E U A  a l s o  re quires an a s se s s m e n t  of w h e t h e r  l o n g - t e rm  e nvi ron men tal  

costs will be i ncu rre d as a res ul t of s h or t - t e r m  e c on om i c  or o the r 

be ne fi t s .  C e r t a i n l y ,  any public heal th impacts of plastic pipe that do 

o cc u "  will p r o b a b l y  be d e l ay ed  for decades, as will some of the w or k e r

h ea lt h or s mo ke  t oxi ci ty  impacts. However, for the purpose of d e te rm in in g

the e n v i r o n m e n t a l  consequenr.es of the e x pa nd e d  uses of plastic pipe, those
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should J'O c o u n t e d  as ■. tjrr nt inject*., and not d i s c o u n t e d  in c o m p a r i s o n  with 

c ur r e n t  b en efi ts.  '•*< b e l i e v e  that, wh.-n it is v i e w e d  from this p e r s p e c t i v e ,  

this CEQA  issue is i r r e l e v a n t  to the d e c i s i o n  at hand.

I

E. ricim i ficant_ I rre ve r s i b l e Changes

CcQ A also r e q u i s  an a s s e s s m e n t  of e nv ir on men tal  c h a n g e s  or 

C ”:,sumption of r e s m e c e s  Chat w o u l d  he p e r m a n e n t  and i r re v e r s ib le . Fo r 

example, the mi .ii"? of a m o u n t a i n  is an e s s e n t i a l l y  i r r e v e r s i b l e  impact, 

wh e r e as  m o s t  air pci I n ' a n t s  a nd their impacts w o u l d  d i s a p p e a r  o n c e  the 

s o u r c » of p o l l u t i o n  is i amoved-.

In the cas e o f  the e x p a n d e d  us? of plasti c pli r b i n g pipe, there w o u l d  

be a simll p e r m a n e n t  c o m m i t m e n t  of p e t r o l e u m  r e s o ur ce s  (but n ot  o t h e r  e n e r g y  

sources) to the m a n u f a c t u r e  of the pipe c o n st it ue n t s . Total e n e r g y  

reso urc es w o u l d  be c o n s e r v e d  to a s l i g h t  degree. If any d e a t h s  o c c u r r e d  as 

a result of d i s e a se s c a u s e d  by l e a c h a t e s or o ccu pa ti o n a l e xp os ur e s ,  or from 

fire or s mo ke t o x i cit y, t he y. w o u l d  a l s o  bo I rre ver sib le.  If p las tic  pipe 

wore later d i s a p p r o v e d ,  the' o c c u r r e n c e  of row fatali tie s w o u l d  gr ad u a l l y 

disappear, .gome ot the l e a c ha te s  from p las tic  pipe are m u t a g e n s  a n d  s e m e  

m u ta t i o n s etn  be h e r i t a b 1 o. Ihus, it is p o s s i bl e that a h e r i t a b l e - - a n d  more 

likelv than not. a d v e r s e - - m u t a t i o n  c o u l d  p e r s i s t  in the p o p u l a t i o n  as a 

result of d ri n k i n g  Iron plas tic  w a t e r pipes. N e i t h e r  the s pe ci fic s of the 

lea..hates in w a t » r  'r..m p last ic pipe nor the overall stat.e of the art  of 

genetic risk a i s e s ' m ^ n t  all ows  an e v a l u a t i o n  of this p o s s i b i l i t y  at 

present. If thy impacts if p las tic  pipe e v e n t u a l l y  w e r e  j u d g e d  

u n ac c e p ta bl e,  it is p r s s ih le  that, the metal pipe i ndustry w o u l d  have 

de r l i n e d  by that • to the p uict at w h i c h  ft w o u l d  prove d i f f i c u l t  to 

revive, but that p o s s i b i l i t y  is also ex h o m e l y  speculative. Overall, we 

b e l i ev e  that the t e v e r s i b i l i t y  of the I mp ac t s  is no t as I m p o r t an t  an  issue 

to r e s ol ve  as the m a g n i t u d e  and s i g n i f i c a n c e  of current, impacts.
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v
Ca 1 i forn ix ‘ s repul a tio n is proji: ct od  to i ncr ea se  Fro m  the 1 98 0 total cf

2 2. 8  m i l l i o n  p e o p l e  1 o 29.9 mil lien by 1989 o rvl to 27.9 m i l l i o n  by 1990

{ C a l i f o r n i a  D e r a r t m o n t  of Fi nance, 1981). The p r o p o s e d  c o d e  c h a n g e  is not

likely to s i g n i t i .antiy a ffe .t  this f orecast p o p u l a t i o n  g ro wt h  for the

f o l lo wi ng  rea son s. ' i r g t . the r e d u ct io n  in the c o s t  of h o u s i ng  c o n s t r u c t i o n
*

that w o u l d  result, from i ‘.e . f the newly p e r m i t t e d  p l a st ic s  in p lac e of 

c u r r e n t l y  a p p r o v e d  nlirv'-irj m a t e r i a l s  's so srmll that it w o u l d  have 

v ir t ua ll y  no e f f e c t  .on tin* sale'.; price or rent of d w e l l i n g  u ni t s  i.. the 

state. T h e r e f o r e ,  there will tie no c h a n g e  in the d e m a n d  for h o u s i n g  and 

c o n s e q u e n t l y  no additio nal  i n - m i g r a t i o n  of re si d e n ts  w ho  w o u l d  he a t t r a c t e d  

by a d r o p  in the p ric e of housing. Second, the p l u m b i ng  m a t e ri al  

s u b s t i t u t i o n s  that are likely to result from the p ro p o s e d  c o d e  ch ang e w o u l d  

not s i g n i f i c a n t l y  a f f e c t  e m p l o y m e n t  o p p o r t u n i t i e s  in the s t ate  and so w o u l d  

not a f f e c t  the i n - m i g r a t i o n  and o u t - m i g r a t i o n  forecasts. Nor w o u l d  c i t h e r  

h o u s i n g  p r i c e s  pr e m p l o y m e n t  o p p o r t u n i t i e s  s l g n i f I c a n t l v  a f f e c t  shifts in 

p o p u l a t i o n  from one  part of C al ifo rni a to another.

F. GrowthjJfifiucj nq_ Impacts
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PR E FA C E

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

M a n y  o f  t h e s e  t o x i c  m e t a l s  r e a c h  h u m a n s  v i a  t h e  w a t e r  t h e y  
d r i n k  a n d  a r i s e  f r o m  l e a c h i n g  o f  t h e  p i p e s  t h r o u g h  w h i c h  i t  is 
t r a n s p o r t e d .  T h u s ,  i t  w a s  f e l t  a r e v i e w  o f  t h i s  t o p i c  w o u l d  
b e  b o t h  t i m e l y  a n d  n e e d e d .

W e  b e l i e v e  t h i s  r e v i e w  w i l l  s e r v e  t o  f o c u s  n e e d e d  a t t e n t i o n  o n  
t h e  i s s u e  o f  h o w  t o x i c  m e t a l s  r e a c h  h u m a n s  v i a  t h e  w a t e r  t h e y  
d r i n k  a n d  t h e r e a f t e r  i n d u c e  o r  p a r t i c i p a t e  i n  t h e  i n d u c t i o n  o f  
a v a r i e t y  o f  d i s e a s e s .

W e  a r e  g r a t e f u l  f o r  t h e  r e v i e w  a n d  c o m m e n t s  o f  t h i s  p a p e r  b y  
D r .  S .  D .  L e e  o f  t h e  U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  a n d  
b y  D r .  A .  F u r s t  o f  t h e  U n i v e r s i t y  o f  S a n  F r a n c i s c o .
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I t  h a s  l o n g  b e e n  r e c o g n i z e d  t h a t  m e t a l s  p l a y  a c e n t r a l  r o l e  i n  
t h e  c a u s e  o r  a g g r a v a t i o n  o f  a v a r i e t y  o f  d i s e a s e s  ( R o t .  3 ) .  
T h i s  s i t u a t i o n  h a s  p o s e d  s o m e  p e r p l e x i n g  p a r a d o x e s .  M a n y  
m e t a l s  a r e  e s s e n t i a l  t o  g o o d  h e a l t h  a n d  a d e f i c i e n c y  s t a t e  i s  
t o  b e  a v o i d e d .  H o w e v e r ,  u n d e r  c e r t a i n  c i r c u m s t a n c e s ,  a n  
o v e r a b u n d a n c e  o f  c e r t a i n  m e t a l s  c a u s e s  d i s e a s e .  A s  m o r e  a n d  
m o r e  i n f o r m a t i o n  h a s  a c c u m u l a t e d  t h a t  p o s i t i v e l y  r e l a t e s  
m e t a l s  t o  h u m a n  d i s e a s e s ,  i n t e n s e  i n t e r e s t  h a s  b e e n  f o c u s e d  o n  
t h e  s o u r c e s  o f  t h e s e  m e t a l s  i n  t h e  e n v i r o n m e n t  a n d  o n  h o w  t h e y  
r e a c h  m a n .

I t  i s  n o w  k n o w n  t h a t  h u m a n  i n t a k e  o f  m e t a l s  o c c u r s  f r o m  
e x p o s u r e  t o  a v a r i e t y  o f  s o u r c e s :  f o o d ,  a i r ,  s o i l  a n d  d r u g s .  
A n o t h e r  v e r y  i m p o r t a n t  a n d  r e a d i l y  a v a i l a b l e  s o u r c e  i s  
d r i n k i n g  w a t e r .  T h i s  f a c t  h a s  b e e n  r e c o g n i z e d  b y  t h e  E P A  w h o  
h a s  p r o m u l g a t e d  d r i n k i n g  w a t e r  s t a n d a r d s  f o r  s e v e r a l  m e t a l s  
k n o w n  t o  b e  h a r m f u l  ( T a b l e  / / l ) .

D r i n k i n g  w a t e r  a n d  t h e  s o u r c e  o f  t h e  m e t a l s  i t  c o n t a i n s  a r e  
t h e  s u b j e c t  o f  t h i s  r e p o r t .

M e t a l s  e n t e r  d r i n k i n g  w a t e r  f r o m  a v a r i e t y  o f  s o u r c e s ,  s o m e  
n a t u r a l  a n d  s o m e  m a n - m a d e .  N a t u r a l  s o u r c e s  i n c l u d e  s i m p l e  
d i s s o l v i n g  o f  m i n e r a l s  f r o m  t h e  e a r t h  t h r o u g h  w h i c h  t h e  w a t e r  
p e r c o l a t e s  o r  o v e r  w h i c h  i t  f l o w s .  S o m e  m e t a l s  a r i s e  f r o m  
f a l l o u t  o f  w i n d b l o w n  d u s t .  M a n - m a d e  s o u r c e s  i n c l u d e  
i n d u s t r i a l  w a s t e  d i s c h a r g e  i n t o  w a t e r  a l o n g  w i t h  e m i s s i o n s  
f r o m  a u t o m o b i l e s  o r  p o w e r  p l a n t s .  A n o t h e r  v e r y  i m p o r t a n t  
m e a n s  b y  w h i c h  m e t s l s  e n t e r  w a t e r  is b y  l e a c h i n g  f r o m  t h e  
s u r f a c e  a n d  j o i n t s  o f  p i p e s  u s e d  f o r  p o t a b l e  w a t e r  
d i s t r i b u t i o n .  I t  i s  w e l l  d o c u m e n t e d  ( R e f .  5 , 6 , 7 )  t h a t  m e t a l s  
l e a c h  i n t o  w a t e r  f r o m  a v a r i e t y  o f  m e t a l  p i p e s  ( l e a d ,  c o p p e r  
o r  g a l v a n i z e d ) .

F o r  t h e  p u r p o s e  o f  t h i s  d i s c u s s i o n  w e  w i l l  f o c u s  o n  s e v e r a l  
t o x i c  m e t a l s  w h i c h  a r e  f o u n d  in  d r i n k i n g  w a t e r  a n d  w h i c h  l e a c h  
f r o m  t h e  p i p e s  t h r o u g h  w h i c h  t h e  w a t e r  is  t r a n s p o r t e d .  W e  
w i l l  e x a m i n e  f a c t o r s  t h a t  c o n t r i b u t e  t o  t h i s  l e a c h i n g  a n d  
d i s e a s e s  t h e  m e t a l s  c a u s e .

T h e  p o t e n t i a l  p r o b l e m  is b y  n o  m e a n s  s m a l l ,  s i n c e  m o s t  
d w e l l i n g  u n i t s  i n  t h e  U n i t e d  S t a t e s  a r e  s u p p l i e d  w i t h  w a t e r  
t h r o u g h  m e t a l  p i p e s .  T h e s e  m a t e r i a l s  h a v e  l o n g  b e e n  a n d  
r e m a i n  t h e  s t a n d a r d  o f  t h e  p l u m b i n g  i n d u s t r y .  I n d e e d ,  m o s t  
p l u m b i n g  c e d e s ,  i n c l u d i n g  t h a t  o f  t h e  S t a t e  o f  C a l i f o r n i a ,  
s t i l l  p e r m i t  t h e  u s e  o f  l e a d  p i p e  in  a d d i t i o n  t o  c o p p e r  j o i n e d  
w i t h  l e a d  o r  t i n  s o l d e r  a n d  g a l v a n i z e d  ( z i n c  c o a t e d )  s t e e l  
p i p e .
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L E A D

T h e  f i r s t  e x a m p l e  o f  a h a r m f u l  m e t a l  w h i c h  r e a c h e s  m a n  v i a  
d r i n k i n g  w a t e r  i s  l e a d .  I t  i s  e s t i m a t e d  t h a t  1 0 - 1 5 %  o f  d a i l y  
h u m a n  l e a d  i n t a k e  i s  v i a  d r i n k i n g  w a t e r  ( R e f .  1 2 ) .

T h e r e f o r e  t h e  U . S .  E P A  u n d e r  t h e  S a f e  D r i n k i n g  W a t e r  A c t ,  h a s  
e s t a b l i s h e d  a M a x i m u m  C o n t a m i n a n t  L e v e l  f o r  l e a d  o f
0 . 0 5  m g / l i t e r  o r  5 0 p p b  ( p a r t s  p e r  b i l l i o n ) ( s e e  T a b l e  t f l ) .

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

F o r  e x a m p l e ,  i n  a r e c e n t  s t u d y  b y  t h e  C a r r o l l  C o u n t y  H e a l t h  
D e p a r t m e n t  i n  M a r y l a n d ,  l e a d  i n  t a p  w a t e r  w i t h i n  h o m e s  w a s  
m e a s u r e d .  L e a d  c o n c e n t r a t i o n s  w e r e  s h o w n  t o  e x c e e d  t h e  
M a x i m u m  C o n t a m i n a n t  L e v e l  2 4 %  o f  t h e  t i m e  ( s e e  T a b l e  //2, 
r e f e r e n c e  t h e r e i n ) .  M e a s u r e m e n t s  o f  t h e  w a t e r  e n t e r i n g  t h e  
p l u m b i n g  s y s t e m  s h o w e d  l i t t l e  o r  n o  l e a d .  In e a c h  h o m e  
s t u d i e d  t h e  d r i n k i n g  w a t e r  w a s  c a r r i e d  t h r o u g h  c o p p e r  
t u b i n g  j o i n e d  w i t h  l e a d  s o l d e r .  T h i s  e v i d e n c e  c l e a r l y  
i m p l i c a t e s  t h e  i n - h o u s e  c o p p e r  p l u m b i n g  a s  t h e  s o u r c e .  O t h e r  
s t u d i e s  c o n f i r m  t h i s  f i n d i n g  ( R e f .  4 , 5 , 6 , 7 ) .  N o  m a t t e r  w h a t  
r e s t r i c t i o n s  a r e  p l a c e d  o n  t h e  q u a l i t y  o f  w a t e r  s u p p l i e d  b y  a 
p u b l i c  u t i l i t y ,  h u m a n  b e i n g s  w i l l  s t i l l  b e  a t  r i s k  i f  t h e y  
l i v e  in  h o m e s  w i t h  m e t a l  p l u m b i n g .

E v i d e n c e  s u g g e s t s  t h i s  p r o b l e m  o f  l e a d  s o l u b i l i t y  i s  l i n k e d  t o  
b o t h  t h e  p H  ( a c i d i t y  o r  a l k a l i n i t y )  o f  t h e  w a t e r  a s  w e l l  a s  
t h e  l e v e l  o f  o t h e r  m i n e r a l s  i t  c o n t a i n s  ( s e e  f o r  e x a m p l e  t h e  
S e a t t l e  E P A  S t u d y ) .  A c i d i c  w a t e r ,  w h i c h  i s  l o w  i n  m i n e r a l s ,  
c a u s e s  m o r e  l e a d  t o  l e a c h  o u t  o f  p i p e  a n d  j o i n t s .  T h i s  i s  n o t  
s u r p r i s i n g  i n a s m u c h  a s  i t  h a s  b e e n  l o n g  k n o w n  t h a t  w a t e r s  t h a t  
a r e  s o  c o n s t i t u t e d  a r e  b y  n a t u r e  h i g h l y  c o r r o s i v e  E n d  o v e r  u 
p e r i o d  o f  t i m e  w i l l  d e s t r o y  a m e t a l  p l u m b i n g  s y s t e m .  
U n f o r t u n a t e l y ,  s u c h  w a t e r s  a r e  w i d e l y  d i s t r i b u t e d  t h r o u g h o u t  
t h e  U . S .

W h a t ,  t h e n ,  c a n  b e  s a i d  o f  t h e  c o n s e q u e n c e s  o f  t h i s  d i s s o l v e d  
l e a d  a n d  h u m a n  d i s e a s e ?  In a p h r a s e ,  t o o  m u c h  a n d  n o n e  o f  i t  
g o o d .  T h e  l i s t  o f  d i s e a s e s  a n d  s y m p t o m s  w h i c h  h a v e  b e e n  
a s s o c i a t e d  w i t h  i n g e s t i o n  o f  l e a d  i s  l o n g  a n d  w e  w i l l  n o t  
d o c u m e n t  e a c h  i n d i v i d u a l  r e p o r t e d  s t u d y  h e r e  ( a e e  B i b l i o g r a p h y  
f o r  a l i i t  o f  r e f e r e n c o t ) .
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S u f f i c e  i t  t o  s t a t e  t h a t  l e a d  a d v e r s e l y  a f f e c t s  a l m o s t  e v e r y  
a s p e c t  o f  h u m a n  p h y s i o l o g y .  I t  i s  n e u r o t o x i c  ( R o f .  7 , 8 , 1 2 )  ,
i . e . ,  i t  c a u s e s  b o t h  p a t h o l o g i c  a n d  d i s t i n c t  a n d  d e g e n e r a t i v e  
c h a n g e s  i n  t h e  n e r v o u s  s y s t e m .  T h e  p a t h o l o g i c  c h a n g e s  r a n g e  
f r o m  h e a d a c h e s  t h r o u g h  m e m o r y  l o s s  a n d  d e l i r i u m  t o  d e a t h .  
S u b t l e  c h a n g e s  i n c l u d i n g  m e n t a l  r e t a r d a t i o n  a n d  o t h e r  
b e h a v i o r a l  c h a n g e s ,  a r e  i s  p a r t i c u l a r l y  n o t e d  i n  m i n o r i t y
g r o u p  c h i l d r e n  ( R e f .  8 , 1 2 )  l i v i n g  i n  t h e  i n n e r  c i t y  c o m m o n l y  
c l a s s i f i e d  a s  g h e t t o s .

L e a d  i s  h e m o t o x i c  c a u s i n g  a s h o r t e n e d  l i f e  s p a n  o f  r e d  b l o o d  
c e l l s ,  a l t e r a t i o n  o f  h e m o g l o b i n ,  a n d  i n t e r f e r e n c e  w i t h  n o r m a l  
b l o o d  o x y g e n  t r a n s p o r t  ( R e f .  1 2 ) .  A d d i t i o n a l l y ,  l e a d  h a s  b e e n  
i m p l i c a t e d  a s  a c a u s e  o f  a d v e r s e  r e p r o d u c t i v e  e f f e c t s .
M i s c a r r i a g e s ,  p r e m a t u r e  m e m b r a n e  r u p t u r e  a n d  p r e t e r m  i n f a n t s  
h a v e  a l l  b e e n  t i e d  t o  l e a d  i n t o x i c a t i o n  ( R e f .  1 2 ) .

R e c e n t  d a t a  f r o m  a n i m a l  s t u d i e s  s u g g e s t  t h a t  l e a d  c o n t r i b u t e s  
t o  o r  c a u s e s  e x c e s s  r e n a l  t u m o r s  e s t a b l i s h i n g  t h a t  i t  h a s  
c a r c i n o g e n i c  o r  m u t a g e n i c  p r o p e r t i e s  ( R e f .  1 3 ) .  T h e  U . S .  E P A  
C a r c i n o g e n  A s s e s s m e n t  G r o u p  ( C A G )  h a s  r e c o m m e n d e d  t h a t  t h e  
M a x i m u m  C o n t a m i n a n t  L e v e l  i n  d r i n k i n g  w a t e r  b e  r e d u c e d  f r o m  50 
t o  2 5 p p b  b e c a u s e  o f  i t s  s u s p e c t  c a r c i n o g e n  s t a t u s .  It t h e  
c a r c i n o g e n i t y  o f  l e a d  i s  f u r t h e r  s u b s t a n t i a t e d  t h e n  t r u l y  t h i s  
a d d s  a n o t h e r  d i m e n s i o n  t o  p u b l i c  h e a l t h  c o n c e r n .

C l e a r l y ,  l e a d  i s  a  “b a d  a c t o r "  a n d  i t s  p r e s e n c e  i n  p o t a l l e
w a t e r  c a n  b e  t r a c e d  i n  p a r t  t o  t h e  c o m b i n a t i o n  o f  m e t a i
p l u m b i n g  s y s t e m s  ( c o p p e r  o r  l e a d )  a n d  c o m m o n  w a t e r  
c h a r a c t e r i s t i c s .

C A D M I U M

C o n d i t i o n s  w h i c h  f a v o r  l e a d  l e a c h i n g  f r o m  p i p e s  a n d  j o i n t s  
a l s o  f a v o r  l e a c h i n g  o f  c a d m i u m  a n d  c o p p e r .  F o r  c a d m i u m ,  t h e  
E P A  ( T a b l e  // l )  h a s  r e c o m m e n d e d  a d r i n k i n g  w a t e r  s t a n d a r d  o f
0 . 0 1  m g / l i t e r  ( l O p p b ) .  In m a n ,  d r i n k i n g  w a t e r  i s t h e  s o u r c e  
o f  1 0 %  o f  d a i l y  c a d m i u m  i n t a k e  a n d  o n c e  a g a i n  m e t a l  p l u m b i n g  
is  i m p l i c a t e d .  A s  w e  s h a l l  d i s c u s s ,  c a d m i u m  l e a c h i n g  i s  
c o m m o n l y  a s s o c i a t e d  w i t h  b o t h  g a l v a n i z e d  a n d  c o p p e r  p i p e  
( R e f .  5 , 9 ) .  C a d m i u m  is a c o m m o n  i m p u r i t y  i n  t h e  z i n c  u s e d  t o  
g a l v a n i z e  s t e e l  p i p e .

L i k e  l e a d ,  c a d m i u m  a d v e r s e l y  a f f e c t s  a b r o a d  s p e c t r u m  o f  h u m a n  
p h y s i o l o g i c a l  p r o c e s s e s .  S y m p t o m s  o f  c a d m i u m  i n t o x i c a t i o n  
r a n g e  f r o m  a c u t e  p o i s o n i n g  t o  m o r e  l o n g - t e r m  d a m a g e  t o  t h e  
l i v e r  a n d  k i d n e y s  ( R e f .  1 4 ) .
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A t t e n t i o n  to the role of c a d m i u m  in h u m a n  disea se trac es its 

origins to J a p a n  w h e r e i n  a peculiar d is e a s e  k n o w n  as Itai-itai 

w a s  first d es c r i b e d  o v e r  a d e c a d e  a g o  b y  T s u c h i y a  ( R e f .  1 1 ) .  
This disease has o n e  o u t s t a n d i n g  characteristic: pro tei nur ia

(protein in the urine). This s y m p t o m  is n o w  k n o w n  to b e  

s e c o n d a r y  to d e s t ruct ion  of k i d n e y  tu bu le s essential to their 

p r o p e r  f u n c t i o n .  A l s o ,  c a d m i u m  h a s  b e e n  l i n k e d  

to  h y p e r t e n s i o n  a n d  i n c r e a s e d  c a r d i o v a s c u l a r  d i s e a s e  

( R e f .  2 , 3 , 9 ) .

T o  m a k e  m a t t e r s  w o r s e ,  it c a n  n o w  b e  s h o w n  t h a t  the  a d v e r s e  

h e a l t h  effects f r o m  c a d m i u m  are ad ditive w i t h  t h o s e  f r o m  

lead. This further c o m p o u n d s  the p r o b l e m  s inc e t h e  s a m e  w a t e r  

quality factors p r o m o t e  leaching of b o t h  m e t a l s  f r o m  m e t a l l i c  

p l u m b i n g  s y s t e m s  ( R e f .  1 5 ) .

M o s t  disturbing is the r e c e n t  finding that c a d m i u m  al3o 

p r o d u c e s  a d v e r s e  e f f e c t s  o n  t h e  r e p r o d u c t i v e  s y s t e m  

( R e f .  1 4 ) .  This m e t a l  h as  b e e n  s h o w n  to b e  s p e r m a t o t o x i i  

(kills s p e r m )  a n d  fetotoxic (toxic to t h e  g r o w i n g  fetus) 

( R e f .  1 4 , 1 6 ) .  A s  a result, c a d m i u m  int oxi ca ti o n  h a s  n o w  b e e n  

d i r e c t l y  l i n k e d  to i n c r e a s e d  m o r t a l i t y  of t h e  n e w b o r n  
( R e f .  1 6 ) .

L i m i t e d  d a t a  also s u g g e s t s  a ro l e  for c a d m i u m  in 

c a r c i n o g e n e s i s ,  h o w e v e r  this r o l e  is n o t  y e t  f i r m l y  

establ ish ed n or clearly defined.

T h u s ,  e v e n  acting alone, c a d m i u m  c a n  be  c o n s i d e r e d  to b e  a 

v e r y  seri' us e n v i r o n m e n t a l  toxin. This fact c o u p l e d  to the 

finding that its actions are o f t e n  edditive to a n  equally 

serious toxin s u c h  as lead should s e r v e  to f ur t h e r  h e i g h t e n  

public hea lth  c o n c e r n .

B e c a u s e  the p r e s e n c e  of b o t h  lead a n d  c a d m i u m  in drinking 

w a t e r  is i n c r e as ed  by  corr osi ve w a t e r ,  the  public hea lt h 

p r o b l e m s  t h e y  p o s e  are significant o n  b o t h  a national a n d  

global scale. In the U . S . ,  a g g re ss i v e  w a t e r  is m o s t  c o m m o n l y  

f o u n d  o n  the E a s t  C o a s t  a n d  in the vast a r e a  w e s t  of the 

Sierras. F o r t u na t e l y , less a g g r e s s i v e  w a t e r  is g enerally 

f o u n d  in th e I n t e r m o u n t a i n  a r e a s w h e r e  rainfall is s p a r s e  a n d  

wells ore d e e p .  H o w e v e r ,  a q u i c k  r e v i e w  of the p o p u l a t i o n  

distribution in the U . S .  reveals that h i g h  p o p u l a t i o n  density 

a n d  corrosive w a t e r  are, m o r e  o f t e n  t h a n  not, s y n o n y m o u s .
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C O P P E R

In  c o n t r a s t  t o  c a d m i u m  a n d  l e a d ,  c o p p e r  p r e s e n t s  a m o r e  
c o m p l e x  p i c t u r e .  C o p p e r  i s  e s s e n t i a l  t o  l i f e  a n d  f o r  y e a r s  
t h e  p r i m a r y  f o c u s  o f  c o n c e r n  h a s  b e e n  o n  a l l e v i a t i o n  o f  a 
d e f i c i e n c y  s t a t e  r a t h e r  t h a n  o n  i t s  t o x i c i t y  p e r  s e .  
R e c e n t l y ,  h o w e v e r ,  t h i s  e m p h a s i s  h a s  b e g u n  t o  s h i f t .  
C u r r e n t l y ,  t h e  U . S .  E P A  D r i n k i n g  W a t e r  S t a n d a r d  f o r  C o p p e r  i s  
l m g / l i t e r  o r  l O O O p p b .  H o w e v e r ,  t h i s  i s  b a s e d  o n  t h e  l e v e l s  
r e q u i r e d  t o  a v o i d  a b a d  t a s t e  o r  s m e l l  ( o r g a n o l e p t i c )  r a t h e r  
t h a n  o n  a r e c o g n i z e d  h e a l t h  e f f e c t .  D e s p i t e  t h i s  c u r r e n t  
s t a t u s ,  i n c r e a s i n g  e v i d e n c e  i s  a c c u m u l a t i n g  w h i c h  i m p l i c a t e s  
e x c e s s  c o p p e r  i n  t h e  c a u s e  o r  a g g r a v a t i o n  o f  d i s e a s e .

R e g a r d i n g  t o x i c i t y ,  f o r  e x E m p l e ,  e a r l y  r e p o r t s  h a v e  n o w  b e e n  
c o n f i r m e d  w h i c h  l i n k  c o p p e r  t o  h e m o l y s i s ( r e d  c e l l  d a m a g e )  a n d  
m e n t a l  d i s t u r b a n c e s  ( s c h i z o p h r e n i a )  ( R e f .  1 7 , 1 8 ) .  
I n t e r e s t ’ n g l y ,  c o p p e r  r e l a t e d  d i s e a s e s  s e e m  t o  h a v e  a 
p r e d i l e c t i o n  f o r  t h e  y o u n g  ( i n f a n t s ) ,  c h r o n i c a l l y  i l l  o r  
g e n e t i c a l l y  p r e d i s p o s e d  h u m a n s  ( R e f .  1 8 , 1 9 ) .

T h e r e  h a v e  b e e n  r e p o r t s  o f  i n f a n t  i l l n e s s  ( p o i s o n i n g ,
p r o s t r a t i o n ,  e d e m a ,  l u n g  d a m a g e )  a n d  d e a t h  w h i c h  h a v e  o c c u r r e d  
a s  a r e s u l t  o f  c o p p e r  a c c u m u l a t i o n  i n  d r i n k i n g  w a t e r .  In o n e  
c a s e  t h e  l e v e l  i m p l i c a t e d  w a s  0 . 8 m g / l i t e r  o r  8 0 0 p p b ,  w h i c h  i s 
l e s s  t h a n  t h e  c u r r e n t  D r i n k i n g  W a t e r  S t a n d a r d  ( R o f .  2 0 ) .  In 
a d d i t i o n ,  V ! ' e y  d i s e a s e  p a t i e n t s  o n  d i a l y s i s ,  w h o  h a v e  b e e n  
i n a d v e r t e r .  i n t o x i c a t e d  b y  c o p p e r - l a d e n  w a t e r ,  h a v e  
e x p e r i e n c e d  i e d  c e l l  d a m a g e  a n d  v a r y i n g  d e g r e e s  o f  m e n t a l  
o i s o r i e n t a t i o n  i n c l u d i n g  p s y c h o s i s  ( R e f .  2 C ^ .

In o t h e r  s u b j e c t s ,  n a u s e a ,  d i a r r h e a  a n d  j a u n d i c e  h a v e  b e e n  
o b s e r v e d  s e c o n d a r y  t o  c o p p e r  i n t o x i c a t i o n ,  ( R e f .  2 0 ) .  In a 
p a t t e r n  o f  c o n s i s t e n c y ,  e x c e s s  c o p p e r  h a s  b e e n  l i n k e d  t o  
h e m o l y s i s  ( r e d  c e l l  r u p t u r e )  i n  a g r o u p  o f  p a t i e n t s  s u f f e r i n g  
f r o m  a d i s e a s e  w h i c h  i s  c h a r a c t e r i z e d  b y  a g e n e t i c  d e f i c i e n c y  
o f  a r e d  c e l l  e n z y m e  c a l l e d  G l u c o s e - 6 - p h o s p h a t e  d e h y d r o g e n a s e  
( R e f .  1 9 ) .  T h i s  e n z y m e  i s  e s s e n t i a l  t o  p r o p e r  e n e r g y  
m e t a b o l i s m  e n d  c e l l  l i f e  a n d  i t s  d e f i c i e n c y  p r e d i s p o s e s  t h e  
c e l l  t o  e a r l y  d e a t h  a n d  d a m a g e .

T h u s ,  c o p p e r  i n t o x i c a t i o n ,  l i k e  l e a d  a n d  c a d m i u m  i n t o x i c a t i o n  
c l e a r l y  c a n  l e a d  t o  i l l n e s s  a n d  d e a t h .
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Finally, a n d  m o s t  i m p o r t a n t  for our p u r p o s e s ,  e v i d e n c e  

s u gg e s t s  that the  i n c r e a s e d  u se  of c o p p e r  pipe in t h e  last 20 

y e a r s  is i m p l i c a t e d  in the  g r o w i n g  p r o b l e m  of zinc d e f i c i e n c y  

w h i c h  w e  are n o w  o b s e r v i n g  ( R e f .  7 , 2 1 ) .  It h as  b e e n  s u g g e s t e d  

that t h e  e x c e s s  c o p p e r  w e  r e c e i v e  f r o m  t he  a t t a c k  of 

a g g r e s s i v e  w a t e r  o n  c o p p e r  pipes retards the u p t a k e  ut zinc 

f r o m  t he foo d w e  eat. This ret ar da t i o n  c a u s e s  a m e t a b o l i c  

i m b a l a n c e  that seriously affects a variety of cellular a n d  

o r g a n  p r o c e s s e s .  T h e  particular effects of zinc d e f i c i e n c y  

are d w a r f i s m ,  c ir c u l ato ry a b n o r m a l i t i e s ,  a n d  a loss of t h e  

s en s e  of taste ( R e f .  2 2 ) .

R e c e n t l y ,  a s u r v e y  of c o p p e r  a n d  c a d m i u m  in w a t e r  h a s  b e e n  

m a d e  f r o m  a variety of s o u r c e s  a n d  t r a n s p o r t e d  t h r o u g h  s e ver al 

t y p e s  of pipe. T h e s e  d a t a  w h i c h  are d e r i v e d  f r o m  a r e p o r t  

b y  H . A .  S c h r o e d e r ,  are s u m m a r i z e d  in T a b l e  3. A s  c a n  b e  s e e n ,  

t r a n s po rt i n g  w a t e r  t h r o u g h  c o p p e r  or g a l v a n z i e d  pip e c a n  c a u s e  

a significant rise in the level of either c a d m i u m  or c o p p e r  or 

both. T h e  potential h e a l t h  effects of s u c h  l e a chin g, as n o t e d  

a b o v e ,  c a n  b e  e x t r e m e l y  serious.

O T H E R  M E T A L S

T h e  story b y  n o  m e a n s  e n d s  w i t h  lead, c a d m i u m  a n d  c o p p e r ,  for 

i n d e e d  o t h e r  m e t a l s  play a role in disease. C r ain c h e m i c a l  

f o r m s  of nickel p la y a role in c a r c i n o q e n e s . a  ( R e f .  2 3 ) ,  
w h il e  c h r o m i u m  is b o t h  toxic a n d  a s u s p e c t  c a r c i n o q e n  

( R e f .  2 4 ) .  E v e n  iron, w h i c h  like c o p p e r  is essential, h a s  

b e e n  s h o w n ,  in e x c e s s,  to interact wi th  c o p p e r  to c o n t r i b u t e  

to p s y c h o t i c  d i s t u r b a n c e s  s u c h  as s c h i z o p h r e n i a  ( R e f .  2 5 ) .  
R e c e n t l y ,  e x c e l s  iron h as  also b e e n  linked to a g r e a t e r  

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

w o m e n  ( R e f .  ioy:

G i v e n  t h e s e  facts it is not surprising that public c o n c e r n  

o v e r  thesie Jong i g n o r ed  h a z a r d s  of m e t e ' *  h a s  r e c e n t l y  

h e i g h t e n e d .  Indeed , public h ea l t h  bodies, s u c h  as the 

A m e r i c a n  M e d i c a l  A s so c i a t i o n  a n d  th e U . S .  E P A ,  h a v e  r e c e n t l y  

e x p r e s s e d  c o n c e r n  o v e r  the l e a c h i n g  of toxic m e t u l s  into 

po ta bl e  w a t e r  f r o m  various m e t a l  pipes ( R e f .  3 U1 3 , 2 0 ) .  
Nevertheless, m e t a l  piping c o n t i n u e s  to b e  t h e  " s t a n d a r d "  in 

m o s t  p l u m b i n g  c o d e s .
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This is d u e  to th e fact that th e scientific findings, h o w e v e r  

frightening, m u s t  b e  b a l a n c e d  against o n e  i m m u t a b l e  reality: 

h u m a n s  m u s t  drink w a t e r  to survive. V e t  a n o t h e r  reality is 

that only a select f e w  individuals c a n  o b t a i n  this w a t e r  f r o m  

crystal clear springs high in a p r ^ t i n e  forest. M o s t  h u m a n s  

m u s t ,  at s o m e  point, turn o n  the t a p  to o b t ai n w a t e r  for 

drinking, as well as for c o o k i n g  a n d  b ath ing . C o n s e q u e n t l y ,  a 

m e a n s  of t ran sp or t i n g w a t e r  to m a n  is n e e d e d .  G i v e n  t h e s e  

c i r c u m s t a n c e s  a clear qu est ion  e m e r g e s .  Is p o i son ing  b y  h e a v y  

m e t a l s  l ea c h i n g  into drinking w a t e r  f r o m  the  m e t a l  pipes that 

t ra nsp ort  it, a n e c e s s a r y  c o n s e q u e n c e  of u r b a n i z a t i o n  w i t h  

w h i c h  h u m a n s  m u s t  live or is it a p r o b l e m  s oc i e t y  c a n  solve?

S U M M A R Y

It is our belief that the p r o b l e m  n e e d  not b e  to l e r a te d a n d *  

in fact, that the solution has b e e n  at h a n d  for severa l 

years. T h e  facts w e  h a v e  m a r s h a l l e d  in this brief p a p e r  f r o m  

a host of so ur c e s ,  lead clearly to the following conclusions:

1. M e t a l s  in drinking w a t e r  are p r o v e n  culprits in d i sea se 

a n d  d e a t h .

2. T h e  diseases t h e y  c a u s e  run the g a m u t  f r o m  n a u s e a  a n d  

birth d ef e ct s  t h r o u g h  psychosis to c a n c e r .

3.  M e t a l  p i p i n g  s y s t e m s ,  i n c l u d i n g  t h o s e  m a d e  o f  c o p p e r  a n d  
g a l v a n i z e d  s t e e l ,  a r e  a p r i m a r y  c a u s e  o f  h u m a n  e x p o s u r e  t o  
t h e s e  t o x i c  a g e n t s .

4. T h e  p r o b l e m  p o s e d  by m e t a l  pipes will not d i s a p p e a r  easily 

for th e y  result f r o m  the natural properties of w a t e r  a n d  

m e t a l s  t h e m s e l v e s .

3 .  I f  m e t a l  p i p e  i s  u s e d ,  w a t e r  c o n t a m i n a t i o n  b y  t o x i c  m e t a l s  
l e a c h e d  f r o m  t h e  p i p e  i s  v i r t u a l l y  c e r t a i n .  A s  a l w a y s ,  
h y p o t h e t i c a l  r i s k s  m u s t  b e  w e i g h e d  a g a i n s t  t h o s e  w h i c h  B r e  
c e r t a i n ,  q u a n t i f i a b l e  a n d  p r e v e n t a b l e .  P r e f e r e n c e  m u s t  
a l w a y s  b e  g i v e n  t o  t h e  e l i m i n a t i o n  o f  k n o w n  r i B k s  s u c h  a s  
t h o s e  p o s e d  b y  m e t a l  p i p e  s i n c e  t h i s  i s  t h e  o n l y  s o u n d  
p u b l i c  h e a l t h  p o s t u r e .
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C o u n c i l ,  W a s h i n g t o n ,  D C ;  M o n o g r a p h  N u m b e r  I S B N  0 - 3 0 9 - 0 2 2 1 7 - 7 ,  
1974.-

2 5 .  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  " C o p p e r " .  N a t i o n a l  R e s e a r c h  
C o u n c i l ,  W a s h i n g t o n ,  D C ;  M o n g r a p h  N u m b e r  I S B N  0 - 3 0 9 - 0 2 5 3 6 - 2 ,  
1 9 7 4 .
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TABLE 1
N A T I O N A L  P RI MA R Y  D R I N K I N G  W A T E R  R EG U LAT ION S 

(Metal C on t a m i n a n t s )

M a x i m u m  C o nt a m i n a n t  Level

C o n t a m i n a n t  (mg/1)*

A r s e n i c  0.05

B a r i u m  1.0

C a d m i u m  0 . 0 1 0

C h r o m i u m  0.05

Lead 0 .05

M e r c u r y  0 . 0 0 2

N it rat e (as N) 10.0

S e l e n i u m  0.01

S i l v e r  0.05

"fc
Img/f. (m ill ig ra m  p er liter) is the e q u iv a l e n t  c o n c e n t r a t i o n  

of one part per m i ll i o n ,  o r  a b ou t  one te as p o o n  in 1300 

gall ons  of water.

Page 11 - - May, 1982



TABLE 2
D I S T R I B U T I O N  OF LEAn t n  EARLY M O R N I N G  W A T E R  S AM P L E S  

T A K E N  FRO M  R A N D O M  S E LE C T E D CA R R O L L  C O U N T Y  H O M E S *

W a t e r  Lead 

p p m Total Number of Sa m p l e s

P e r c e n t a g e  

o f  Total

0 . 0 0 119 33

0 . 0 1 - 0 . 0 5 153 43

0 . 0 6 - 0 . 1 0 24 7

0 . 1 1 - 0 . 2 0 28 8

0 . 2 1 - 0 . 3 0 9 3

0 . 3 1 - 0 . 4 0 6 2

0 . 4 1 - 0 . 5 0 6 2

0.51 & A b o v e 5 2

Total 350 100

★
All home wa\.er d i s t r i b u t i o n  systems con si st e d  of c o pp e r  

t ub in g  w i t h  lead solder.

6 7%  o f  the C ou nt y  total r a n d om  early m o r n i n g  s am ple s have 

the p r e s e n c e  of w a t e r  lead.

24% of t he se  samp les  have w a t e r  lead in e x c e ss  of 0 . 0 5 p p m  

a l l w e d  by the Federal Safe  Dri n k in g W a t e r  Standards.

This t able  is taken f r o m  a report p re pa re d by the Carroll 

C o u n t y  M a r y l a n d  He alt h D e p a r t m e n t  e ntitled, "Control o f  Lead 

and C o p p e r  in Privat e W a t e r  Supplies". Authors: J. Lovell ,

R. I saac and R. Singer.

Page 12 - - May, 1982



T A B I C  3 *

C O P P E R  A N D  C A D M I U M  IN W A T E R  

(Levels E x p r e s s e d  as ppb)

W a t e r C o p pe r Cadmi urn R e marks

Natural W a t e r s

C o n n e c t i c u t  R i ve r - 14.6 Po l l u t e d

Brook, V e r m o n t T
'j 0.5 C le ar

Spri ng,  New H a m p s h i r e 2.5 C l e a r

Sea W a t e r ,  C a r i b b e a n - 0.3 C le ar

M un c i pa l W a t e r s

R e s e r v o i r  Inlet 16 2.1 C le ar

S p i l l w a y 55 2.5 Cl ear

Ma in,  T o w n 150 18.0 C a s t  Iron Pipe

Tap, Hospital

Cold, Ru n n i n g 170 8.3 Ca s t  Iron Pipe

Cold, S t a g n a n t 730 7 7.0 G a l v a n i z e d  and C o p p e r  Pipe

Hot, R u n n i n g 4 40 21.0 G a l v a n i z e d  and C o p p e r  Pipe

Tap, Hard 36 1.0 G a l v a n i z e d  Pipes

Tap, Soft 279 3.5 G a l v a n i z e d  L ipe s

Tap, Soft 1240 8.3 C o p p e r  Pipes

Data a b s t r a c t e d  f r o m  H.A. S c h r o e d e r ,  T race E l e m e nt s in M a n , 1969.(9)

EPA D r i n k i n g  W a t e r  S tand ard s: C o p p e r  = l O O O p p b  (sec)

C a d m i u m  = l Oppb (prim)

Page 13 - - Kay, 1932



Suite 3140/5900 Wilshire Blvd./Los Angeles/California 90036/(213) 937-7460 
D ick  C hurch

Contact:

STUDY REVEALS TOXIC METALS

IN SCHOOLS* DRINKING WATER

LOS ANGELES, CALIF. ,  J u l y  29 - -  N e a r l y  h a l f  o f  C a l i f o r n i a ' s  p u b l i c  

s c h o o l s  s u r v e y e d  f o r  a s t u d y  r e l e a s e d  I h u r s d a y  c o n t a i n  l e a d  and  

o t h e r  t o x i c  m e t a l s  i n  t h e i r  d r i n k i n g  w a t e r  w h ic h  e x c e e d  f e d e r a l  

h e a l t h  s t a n d a r d s .

M e ta l  p i p e , u s e d  by a l l  o f  t h e  s c h o o l s  i n  t h e  s t u d y ,  c a n  l e a c h  

compounds o f  l e a d ,  c o p p e r ,  chromium and n i c k e l  w h ich  a r e  l i n k e d  

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

and g e n e t i c  d i s o r d e r s ,  s a i d  Dr.  A n th o ny  V. C o l u c c i ,  t h e  e n v i r o n ­

m e n t a l  h e a l t h  c o n s u l t a n t  who d i r e c t e d  t? s t u d y .

C o l u c c i  s a i d  t h a t  h i s  s t u d y ,  aT "hough  a " p i l o t "  p r o j e c t  c o v e r i n g  

a s m a l l  number o f  Bay A rea  and  Los A n g e l e s  m e t r o p o l i t a n  e l e m e n t a r y  

and u p p e r - l e v e l  s c h o o l s ,  leads ,  t o  t h e  " i n e s c a p a b l e  c o n c l u s i o n "  

t h a t  m e t a l  p i p e  t e s t s  m us t  be e x p a n d e d  t o  a c o m p r e h e n s i v e  s t a t e ­

w ide  b a s i s .  "The s t a t e  i s  n o t  s y s t e m a t i c a l l y  c o n d u c t i n g  any  t e s t s  

o f  t h i s  s o r t  c h a t  I know o f , , "  C o l u c c i  t o l d  a news c o n f e r e n c e .



TOXIC METALS 
2 - 2 - 2 - Z

S am p le s  f rom  t e n  s c h o o l s ,  t a k e n  from d r i n k i n g  w a t e r  and 

k i t c h e n  t a p s  d u r i n g  t h e  week o f  J u l y  21 ,  f o u n d  two f a c i l i t i e s  

w i t h  l e a d  com poun ds ,  one f a c i l i t y  w i t h  c o p p e r ,  and one w i t h  

chromium w h ic h  e x c e e d  t h e  E n v i r o n m e n t a l  P r o t e c t i o n  Agency 

s t a n d a r d s  f o r  maximum c o n t a m i n a t i o n  l e v e l s .  H ow ever ,  two o t h e r  

s c h o o l s  r e p o r t e d  h i g h  l e v e l s  o f  ch rom ium , a known c a r c i n o g e n .

In  a d d i t i o n ,  f o u r  s c h o o l s  r e c o r d e d  a h i g h  n i c k e l  c o n t a m i n a t i o n  

l e v e l .  C o l u c c i  d e s c r i b e d  n i c k e l  a s  u 'u n g  a known c a r c i n o g e n .

S c h o o l s  s a m p le d  c o v e r e d  i n n e r  c i t y ,  s u b u r b a n  and  r u r a l  l o c a t i o n s  

w h ic h  i n c l u d e d  s t u d e n t s  from a v a r i e t y  o f  e c o n o m ic  and c u l t u r a l  

b a c k g r o u n d s .  H ooper  E l e m e n t a r y  S c h o o l ,  w i t h  1 ,5 7 4  s t u d e n t s  i n  

S o u th  C e n t r a l  Los A n g e l e s ,  f o r  e x a m p le ,  h a s  e x c e s s i v e  c o n c e n t r a t i o n s  

o f  l e a d  and  chrom ium ,  C o l u c c i  s a i d .

The o t h e r  Los A n g e l e s  s c h o o l  w h ic h  e x c e e d e d  t h e  l e a d  l e v e l s  

was O n e o ta  E l e m e n t a r y  i n  S o u th  P a s a d e n a .

C o l u c c i ,  a f o r m e r  s e n i o r  h e a l t h  s c i e n t i s t  f o r  t h e  EPA, s a i d  

t h a t  " t h e  p r o b le m  o f  t o x i c  m e t a l s  l e a c h i n g  f rom  p i p e  d o e s  n o t  s t o p  

a t  t h e  s c h o o l  d o o r s . "  The s t u d y  fo u nd  e x c e s s i v e  t o x i c  m e t a l s  

c o n t a m i n a t i o n  a t  b o t h  h o u s i n g  and b u s i n e s s  l o c a t i o n s .

The c o n s e q u e n c e s  o f  e x c e s s i v e  l e a d  e x p o s u r e  i n  humans i s  

w e ] 1 - d o c u m e n t e d . F o r  exam ple  a s t u d y  i n  B o s to n  l i n k e d  h i g h  l e a d  

c o n c e n t r a t i o n s  t o  b e h a v i o r a l  p r o b le m s  i n  a l m o s t  100 p e r c e n t  o f  t h e  

i n n e r - c i t y  c h i l d r e n  e x p o s e d .

-more-



>TOXIC METALS
3 - 3 - 3 - 3

And i n  E n g l a n d ,  i t  h a s  r e c e n t l y  b e e n  r e p o r t e d  t h a t  l e a d  c o n ­

t a m i n a t i o n  o f  t h e  d r i n k i n g  w a t e r  i s  a s e r i o u s  p r o b l e m .  E x c e s s i v e  

l e a d  b u i l d s  up i n  t h e  b o d y ’ s t i s s u e s  and  c a u s e s  p a t h o l o g i c a l  c h a n g e s  

s u c h  a s  h e a d a c h e s ,  Memory l o s s ,  d e l i r i u m  and d e a t h .  L e a d ,  a s u s p e c t e d  

c a i c i n o g e n ,  a l s o  c a u s e s  c e r t a i n  b e h a v i o r a l  c h a n g e s  and  ca n  l e a d  

t o  m e n t a l  r e t a r d a t i o n .

C o p p e r ,  a n o t h e r  m e t a l  w h ich  b u i l d s  up i n  t h e  body ,  h a s  r e c e n t l y  

b e e n  l i n k e d  w i t h  r e d  b l o o d  c e l l  dam age ,  m e n ta l  d i s e a s e s ,  d i a r r h e a  

and j a u n d i c e .  " T h e r e  i s  one c a s e  o f  an  i n f a n t  d y i n g  f  om e x c e s s i v e  

c o p p e r  e x p o s u r e ,  w . ' th  800 p a r t s  p e r  b i l l i o n , "  C o l u c c i  n o t e d .

"One o f  o u r  s c h o o l s ,  R o o s e v e ] t  E l e m e n t a r y ,  had  c o p p e r  c o n c e n t r a t i o n s  

n e a r l y  t w i c e  t h a t  l e v e l . "

C o l u c c i  p o i n t e d  o u t  t i n t  p l a s t i c  p i p e  i s  t h e  l o g i c a l  a l t e r n a t i v e  

t o  m e t a l  p i p e .  P l a s t i c  p i p e  i s  t h e  o n l y  s y s t e m  c l e a r e d  by t h e  

N a t i o n a l  S a n i t a t i o n  F o u n d a t i o n  and t h e  E a s t  Bay M u n i c i p a l  U t i l i t y  

D i s t r i c t ,  an d  t h e  p l a s t i c  p i p e  i n d u s t r y  i s  t h e  o n l y  one w h ic h  lias  

v o l u n t e e r e d  t o  fu n d  an e n v i r o n m e n t a l  im p a c t  r e p o r t  f o r  t h e  C a l i f o r n i a  

D e p a r tm e n t  o f  H o u s in g  and Community D eve lopm en t  t h a t  w i l l  m ee t  t h e  

h i g h e s t  p r o f e s s i o n a l  s t a n d a r d s .

" M e t a l  p i p e s  m ust  be s u b j e c t e d  t o  t h e  same s c r u t i n y  a s  p l a s t i c  

p i p e s  h a v e  b e e n  w i t h  t h e  same r i g o r o u s  s i m u l a t e d  and f i e l d  t e s t s  

done  on p i p e s  o f  a l l  a g e s , "  C o l u c c i  s a i d ,  lie added  t h a t  i t  i s  

t i m e  f o r  t h e  C a l i f o r n i a  H e a l t h  D e p a r t m e n t  t o  c o n d u c t  a s y s t e m a t i c  

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

s h o u l d  be c o n d u c t e d  on an o n g o in g  b a s i s .

-more-



M i c h a e l  Dennehy ,  a d i r e c t o r  o f  t h e  P l a s t i c  P i p e  and  F i t t i n g s  

A s s o c i a t i o n ,  t h e  o r g a n i z a t i o n  t h a t  c o m m is s io n e d  t h e  s t u d y ,  and  

v i c e  p r e s i d e n t  o f  R^G S l o a n e  M a n u f a c t u r i n g  Company o f  Los A n g e l e s  

s a i d ,  "We h ave  a lw a y s  c o n t e n d e d  t h a t  p l a s t i c  p i p e  i s  b e i n g  u n f a i r l y  

s i n g l e d  c u t  f o r  t h e  EIR i n  C a l i f o r n i a ,  b u t  we h av e  v o l u n t e e r e d  t o  

fu n d  an  a p p r o p r i a t e  s t u d y .  I s n ' t  i t  t i m e  m e t a l  p i p e  i s  s u b j e c t e d  

i n  i t s  own EIR t o  t h e  same s c r u t i n y ,  e s p e c i a l l y  i n  l i g h t  o f  t h i s  

s t u d y ? "

Dennehy ad d e d  t h a t  t h e  C a l i f o r n i a  l e g i s l a t u r e  s h o u l d  c a l l  a 

h a l t  t o  t h e  p r o p o s e d  Papa n  l e g i s l a t i o n  c o n c e r n i n g  p l a s t i c  p i p e ,  

AB2636, and i m m e d i a t e l y  b e g i n  a s t u d y  o f  t h e  r e a l  t h r e a t  t o  

C a l i f o r n i a  homeowners and  s c h o o l c h i l d r e n :  m e t a l  p i p e .

"The Papan  b i l l  i s  a sham b e c a u s e  o f  t h e  p r o v i s i o n s  f o r  an 

A p r i l  1984 b a n ,  w h ich  w ould  go i n t o  e f f e c t  i f  p l u m b e r s  o r  an y o ne  

e l s e  d e l a y e d  a c c e p t a n c e  o f  a c o m p l e t e d  EIR by l e g a l  c h a l l e n g e , "  

Dennehy s t a t e d .  "And i t ' s  d a n g e r o u s  b e c a u s e  i t  w ould  d e p r i v e  

C a l i f o r n i a n s  o f  t h e  s a f e s t  and  m ost  e c o n o m i c a l  w a t e r  d e l i v e r y  

s y s t e m  a v a i l a b l e . "

( E d i t o r ' s  N o te :  A t a b l e  l i s t i n g  t h e  s c h o o l s ,  l o c a t i o n s  and s a m p le

d a t a  i s  a t t a c h e d . )

- 0 -



METAL CONTENT IN DRINKING WATER 
H i g h l i g h t s  o f  E n v i r o n m e n t a l  R e s e a r c h  L a b o r a t o r y  A n a l y s i s

EPA 's  maximum a l l o w a b l e  c o n t a m i n a n t  l e v e l s  a r e  l i s t e d  i n  p a r t s  p e r  
b i l l i o n  b e lo w  t h e  column h e a d i n g s  o f  l e a d ,  c o p p e r  and ch rom ium .  
N a t i o n a l  S a n i t a t i o n  F o u n d a t i o n ' s  a l l o w a b l e  l e v e l  i s  l i s t e d  f o r  
n i c k e l ,  a kno;/n c a r c i n o g e n  f o r  w h ic h  t h e  EPA i s  c u r r e n t l y  e s t a b ­
l i s h i n g  a s t a n d a r d .

•  = E x c e e d s  EPA o r  NSF l e v e l ND = Not D e t e c t a b l e

SCHOOL SITES
Lead 

BO ppb
C opper  

1000 ppb
Chromium 

50 ppb
N i c k e l  
50 ppb

L. A. METROPOLITAN AREA

1 . R oscoe  E l e m , , Sun V a l l e y ND 86 29 ND

2. H o op er  E l e m . ,  S. C t r l .  L .A. •  320 200 •  64 ND

3. O n e o n ta  E.lem. , So.  P a s a d e n a •  160 43 29 ND

4. V a l l e y  View E l e m . , N. H l ly w d . 6 23 ND ND i

BAY AREA

5. R o o s e v e l t  E l e m . ,  San L e a n d ro  
L o c a t i o n  #1 ND •1600 ND 41
L o c a t i o n  H2 ND •19 0 0 ND 36

6. C o l o n i a l  A c re s  E l e m . ,  S . L .  
L o c a t i o n  #1 ND 10 ND 24
L o c a t i o n  H2 ND ND ND ND

7. S t a n t o n  E l e m . , C a s t r o  V ly .  
L o c a t i o n  #1 ND 51 ND ND
L o c a t i o n  H2 ND 240 ND Nl)

8. B ro w n e l l  E l e m . , G i l r o y ND 34 ND 170

9. So .  V a l l e y  J r .  H ig h ,  G i l r o y ND 31 ND ND

1 " , G i l r o y  S r .  H ig h ,  G i l r o y ND 48 ND 52

OTHER SITES

R e s i d e n c e ,  L.A. •  390 270 ND NI)

C om m erc ia l  S i t e ,  Sun V ly . ND 38 29 ND

R e s i d e n c e ,  G i l r o y ND 19 NI) ND

R e s i d e n c e ,  Morgan H i l l ND 24 ND ND

C o m m erc ia l  S i t e ,  L.A. •  101 38 ND ND

ENVIRONMENTAL RESEARCH LABORATORY 
D i v i s i o n  o f  Jam es  M. M o ntgom ery ,  C o n s u l t i n g  E n g i n n e r s ,  I n c .

P a s a d e n a ,  C a l i f .
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Astrohal! Special
J a n u a r y  1 9 8 4

V a n g u a rd  P o ly b u ty le n e :  
P ip ing  th a t  b e a t  th e  co ld

A  r o c e n t  c o l d  s n a p  
t h r o u g h o u t  m u c h  of t h e  U.S., 
i n c l u d i n g  t h e  n o r m a l l y -  
u n a f f e c t e d  s o u t h e r n  s t a t e s ,  
still is l e a v in g  its m a r k  o n  a  
n u m b e r  o f  h o m e s ,  a p a r t ­
m e n t s  a n d  b u s i n e s s  
b u i ld in g s .

T h o u s a n d s  o f  f e e t  o f  r ig id  
p ip in g  m a t e r i a l  —  c o p p e r ,  
g a l v a n i z e d  a n d  CJPVC —  
f a i l e d  w h e n  l o w  t e m ­
p e r a t u r e s  f r o z e  w a t e r  in t h e  
l in es ,  c a u s i n g  t h e  r ig id  
m a t e r i a l s  to  sp l i t  a n d  c r a c k .

N o t  s o  w i th  V a n g u a r d  
p o ly b u ty le n o .

P o ly b u t y l o n e ,  t h e  o n ly  
c o m p le t e ly  f le x ib lo  h o t  e n d  
co ld  w a t e r  p lu m b i n g  p ip e ,  
e x p a n d s  to  a c c o m m o d a t e  
f r o z e n  w a t e r  a n d  t h e n



THE BIG DIFFERENCE— A section of V anguard  polybutylene 
tubing, top, w as  unaffec ted  by freezing w a te r .  However, a 
copper  w a te r  line, be low  split a f te r  w a te r  inside froze. 
V anguard  polybutylene, b eca  joe of  Its flexibility, ex p an d s  to 
accom m oda te  frozen w a te r  and  then  rega ins  its original

loss cf s t ren g th .  Polybutylene 
offers  th e  g re a te s t  protection 
of any plumbing m ateria l  
aga ins t  splitting or  cracking 

at  sub-freezing conditions.
P o l y b u t y l e n e  p i p i n g  

system s h av e  b een  te s ted  
un d e r  ac tua l  in s ta l la t ion  
conditions and  found to show 
no change  in perfo rm ance  
a f te r  num erous  freezings. 

Even though th e  fittings of 
acotal copolym er a r e  rigid, 
the  system  is p ro tec ted  by 
flexible po lybutylene piping.

As th e  w o te r  begins to 
f reeze  in th e  fitting and 
ex p an d s ,  th e  p re ssu re  it 
g e n e ra te s  in the  direction of 
liquid flow forces th e  ice into 
the  pipe, which e x p an d s  to 
accom m oda te  the  additional 
p r e s s u re s .  Total in ternal 
p r e s s u r e s  a r e  t h e r e b y  

re lieved an d  the  fitting is 
p ro tec ted .

MORE PROTECTION, 
INSULATION 

Because of po lybuty lene’s 

e x c e l l e n t  i n s u l a t i n g  
p r o p e r t i e s ,  t h e  f l exi bl o 
plastic piping m ateria l  also

delays freezing of th e  w a te r  
supply much longer than 
e i th e r  copper  o r  galvanized 
p i p i n g .  C o p p e r  a n d  
galvanized  oipe a r e  g re a t  
c o n d u c to r s  a n d  a c to l ly  
d i s s i p a t e  h e a t  r a p id ly .  

L a b o ra to ry  t e s t s  h a v e  
d e te rm in ed  tha t  th e  hea t  loss 
factor for polybutyleno is 13 
t im es b e t te r  than  copper.

R e s i d e n t s  of  m a n y  
so u th e rn  s ta te s  w ouldn 't  
h ave  b een  hauling in bottled  
w a t e r  a n d  b a th in g  a t  
ne ighbors ' houses  if their  
hom es h ad  b een  plum bed 
with polybutylene piping. 
many of those  res iden ts  still 
a r e  w ithout running w a te r  — 
plum bers  in so m e  a re a s  still 
h ave  b een  unab le  to an sw er  

all service calls b ecau se  of 
the unusually large  num ber  
o f  f r e e z e  p r o b l e m s  
assoc ia ted  with copper and  

galvanized piping.

PROV«™ ’’ t TESTING 

Polybutylene, although a 
re la t iv e ly  n e w  p lum bing  
m ateria l ,  has b een  proven as 
a  superio r  plumoing product 
in te s t  a f te r  le s t .  Many 
builders in a r e a s  w h e re  the  
f re e z e  hit hard  this y ea r  have  
dec ided  to  use  nothing but 
polybutylene piping in th e r  
n e w  c o n s t r u c t io n  a n d  
rem odeling  projects.

Following th e  cold snap, 

V anguard  v.'as inunda ted  with 
unsolicited testim onials  from 
b u i ld e r s ,  p lu m b e r s  a n d  

h om eow ners  w hoso  s truc­
tu res  w e a th e re d  the  freezing 
t e m p e r a t u r e s  w i t h o u t  
d a m a g e  to the  plumbing.

Dozens of o thers  w hose  
buildings w e re  d am a g e d  by 
w a te r  gushing from split 
m eta l piping called V anguard  
to  i n q u i r e  a b o u t  t h e  
availability of polybutylene. 

O n e  hom eow ner  in the

S E E  V A N G U A R D  I N  

B O O T H  N O .  3 3 2 6

sh ap e  a f :e r  th e  w a te r  thaw s  with no loss of s trength .  
Thousands of hom es plumbing with co p p er  an d  galvanized 
s lee l piping su s ta ined  d a m a g e  w hen  a  s e v e re  cold snap  hit 
the  sou the rn  s ta te s  recently . V anguard  polybutylene piping 
system s will b e  on display in NAHB boo th  No. 3326.

rvudw est w h o s e  h o m e  
(plumbed with polybutylene) 
w as  loft u n a t te n d e d  over  the 
holidays re tu rn e d  in early  
January  to find the  upsta irs  
plumbing frozen solid. An 
attic  a r e a  h ad  b een  im­
properly  insu la ted , exposing  
the  piping to  te m p e ra tu re s  as 
low as  5 d e g re e s  F.

Although w a te r  froze solid 

in s id e  t h e  p o ly b u ty le n e  
piping, th e re  w o re  no leaks. 
"I w as  g o n e  for m ore  than  a 
w eek ,  an d  if th e  w a te r  lines 
had  frozen and  split, I could 
hove had  $20,000 to $30,000 
in d a m a g e ,"  said  the  o w ner  

of the  $250,000 hom e.
"As it w as ,  w e  o p e n e d  the  

a r e a  to th e  h e a te d  portion of 
the  house  an d  th e  ice th aw ed  
withing severa l  hou rs ,"  he 
exp la ined .

A n o th e r  e x a m p l e  of 
p o l y b u t y l e n e ' s  r u g g e d  
reliability w as  In ev idence  at

a  new  a p a r tm e n t  com plex in 
O k l a h o m a  Ci t y .  T h e  
relatively la rge  com plex w as 
p lum bed with polybutylene 
an d  then  p re ssu red  with 

w a te r  in m id -D ecem b er .  
LJnprotected ag a in s t  freezing 
te m p e ra tu re s ,  w a te r  inside 
the  p ipes froze solid. But 
th e re  w a s n ’t o ne  leak  in th e  
e n t i r e  s y s t e m .

Said o n e  p lum ber, "If most 
of the  la rge  cities in Texes 
had b een  p lum bed with 
polybutylene, f reeze  d a m a g e  
from the  cold sn a p  would 
h av e  b een  very insignificant.

U n fo r tu n a te ly ,  d a m a g e  
cau se  by frozen piping in 
Texas a lo n e  c lread y  has  been  
es t im a ted  in th e  millions. 

Those plumbing problem s 
w e re  not only costly in term s 
of d a m a g e .  They might 
eventually  force insurance  
com pan ies  to ro ise  their ra te s  
to c o m p e n sa te  for losses.

Vanguard 
Plastics Inc.

J31 North Vanguard Street 
McPherson. Kansas 67460 

316 241-6369
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Plumbing

Code

(adopting
updated)

SENATE BILL NO. 2 1 4 . by Senator P. Fischer. Would adopt as 0

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 I, Administration, 

pages la - 6a. The existing minimum code for Alaska is the 1979 

edition adopted in 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.
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F a i r b a j ^ s  C e n t r a l  L a b ( H  C o u n c i l  
A .  F .  o f  L .  -  C .  I .  0 .

F A X F -B A -N " R S ( a l a s k a

«rtrat 1 —

(907) 479-6281

A p r i l  2 2 ,  1983
S e n a t o r  Bob .Mulcahy Pouch VJ u n e a u ,  A l a s k a  99811 (M a i l  S t o p  3100)Re: S e n a t e  B i l l  214D ear S e n a t o r  M u lca h y  :The F a i r b a n k s  C e n t r a l  L a b o r  C o u n c i l  h a s  u n a n im o u s l y  a d o p te d  t h e  r e s o l u t i o n  o p p o s i n g  S e n a t e  B i l l  214. The gravamen o f  th e  b i l l  i s  t o  d e l e t e  th e  1975 U n i fo r m  P lu m b in g  Code as  t h e  o f f i c i a l  minimum p lu m b in g  code f o r  t h e  s t a t e .  The b i l l  r e p l a c e s  t h e  1979 e d i t i o n  w it h  a 1982 e d i t i o n .  The 1982e d i t i o n  was t h e  p r o d u c t  o f  a tre m endous amount o f  l o b b y i n g  and a s  a r e s u l t ,  i t  i s  t o t a l l y  p e r m i s s i v e .  T h i s  means t h e r e  a r e  a l m o s t  no s t a n d a r d s .  P lu m bing work done by u n io n  plumb­i n g  c o n t r a c t o r s  and u n io n  men has a l w a y s  been a g u a r a n t e e  o f  a good f u n c t i o n a l  j o b .  I f  we re d u c e  t o  t h e  s t a n d a r d s  o f  t h e  1982 v e f s i o n  o f  t h e  c o d e ,  e v e r y  k in d  o f  g e t  r i c h  q u i c k  s h o r t  c u t  w i l l  be c o d i f i e d  and e v e r y o n e  w i l l  have t o  drop t o  t h o s e  s t a n d a r d s  t o  meet t h e  c o m p e t i t i o n .  The r e s u l t  w i l l  be n o n - t h a w a b l e  p i p e s ,  l e a k s ,  and trem endous d i s s a t i s f a c t i o n  w i t h  t h e  p lum bin g  i n d u s t r y .For  t h e  b e n e f i t  o f  t h e  p u b l i c ,  who needs  t h e  p r o t e c t i o n ,  and t h e  p lu m b in g  i n d u s t r y ,  t h a t  must m a i n t a i n  i t s  r e p u t a t i o n ,  p l e a s e  v o t e  a g a i n s t  SB 214. ^
ARTHUR LYLE ROBSON, S e c r e t a r y - T r e a s u r e r  F a i r b a n k s  C e n t r a l  L a b o r  C o u n c i lALRrCLM
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C e n t e r  f o r  S c i e n c e  in  t h e  P u b l i c  In t e r e s t

17 5 5  S S tree t  N.W. • W ash in g to n ,  D.C. 2 0 0 0 9  

(202) 3 3 2 -9  U 0

J u l y  1 1, 1983
Rocky P l o t n i c k  W e l l e rR e s e a r c h e r ,  S e n a t e  Labor  and CommercePouch VJ u n e a u ,  A l a s k a  99811 Dear R o ck y :We have done z e r o  r e s e a r c h  cn  F l a s t i c  p i p e ,  but t h e  C a l i f o r n i a  Departm ent  o f  Consumer A f f a i r s  a p p a r e n t l y  h a s .  The e n c l o s e d  s e c t i o n  i s  t a k e n  from a f a i r l y  r e c e n t  r e p o r t  o f  t h e i r s .  F o r  d e t a i l s ,  you m i g h t  want t o  c o n t a c t  S te p h e n  G o u l d ,  M an a ger ,  R e s e a r c h  and S p e c i a l  P r o j e c t s ,  D i v i s i o n  o f  Consumer A f f a i r s ,  1020 N S t r e e t ,  Room 501, Sac ram en to  95814; (916) 32 2-7 674 . W ith  t h e  cha ng e in  a d m i n i s t r a t i o n ,  S te p h e n  may be gone (I hope n o t ) ;  th e  l a s t  t im e  I  c h a t t e d  w i t h  him was o v e r  a y e a r  a g o .Good l u c k .

S i n c e r e l y
K i r k  A .  J o h n s o r , M . S .  S t a f f  s c i e n t i s



STATE OF CALIFORNIA EDMUND G BROWN JR . Govcrno/

DEPARTMENT OF HOUSING AND COMMUNITY DFv""LOPMENl 
JIV1SI ON 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 
ENVIRONMENTAL HEALTH OFFICIALS 
INTERESTED PARTIES (SHL) 
DIVISION STAFF

RE: PLASTIC PIPING SYSTEMS

&  m m an
Environmental Quality Act before authorizing the expanded use of plastic 

The Envi ronmental Impact Report is required hprai■ sp^ ^̂ o n iy c.a pj 
controversy exists, and because evidence exists, although disputed, that 

I plastic pipe may cause actual oifpoteiuial significant adverse environmeii 
mOI- public health effects by leaching hazardous or carcinogenic chemicals, 

and/or may pose fire safety or worker safety hazards.^Tho types of pipe 
being studied are PVC, CPVC, and PB for potable water and ABS and PVC for 
drain, waste ai d vent.

The Environmental Impact. Report will also evaluate existing uses of plastic 
and meta1 pipe. Until the Environmerital Impact Report is comp!eted and 
reviewed, the expanded use of plastic pipe is not approved by t he 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 being 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.1 and shall be kept at least 
six (6) inches (152.4mm) above ground. 2. AB.' or PVC installations limited 
to residential construction, not more than two (2) stories in height.

(b) Drainage fittings shall be of cast iron, malleable 
copper, ABS, PVC, or other approved materials 
way of the same diameter as the piping served 
conform to the type of pipe used.

iron, lead, brass, 
having a smooth interior water- 
and all such fittings shall

Water Distribution 

Section 1004 - Materials

(a) Water pipe and fittings 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 may 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 may 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 i f  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 ijj a manner to ensure s t r ic t  compliance with applicable law

. *41 fornia.Ms b̂een
Therefore, for any

new application of plastic pipe materials involving water sfppiyTor human 
consumption covered by the EIR (PB, PVC, CPVC), i t  is the opinion of tins 
department that a negative declaration by a local jurisdiction is not su ff i­
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 
Quality Act must be complied with i f  a local jurisdiction decides to amend its 
code.

'ncerely,
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OFFICE OF THE STATE ARCHITECT 
ADVT SCRY BULLETIN

DECEMBER 31, 1982

TO: ARCHITECTS, ENGINEERS, SCHOOL DISTRICTS AND
COUNTY S U P E R I N T E N D E N T’

RE: USE OF PLASTIC PIPE IN PUBLIC SCHOOL BUILDINGS

The Structural Safety Section of the Office of the State Architect 
( O S A / S S S ) , which is charged with administering the "Field Act", 
has responded 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 in public schools is the State 
Plumbing Code, Part 5 of Title 24, CAC, issued 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 in Article P2 

, of Part 5, Title 24. In addition to the specific 
materials listed in Section P208, P211, P212 and P215 of 
Article P2, pro vision is made for use of "other approved 
materials" as determined  by the enforcing authority.

3. The State Architect had determined in 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 u n d e r­
ground outside of buildings. This lias been the policy 
enforced by OSA/SSS since that date.

4. On the 10 November 1982 the Division of Codes and 
Standards of the Department of Housing and Community 
Development issued an Informational Bulletin No. SH 32-5 
regarding plastic piping systems which states in part:

"The Department of Housing and Community D e v e l o p­
ment (HCD) has undertake n an Environmental Impact 
Report under the provisions of the California 
Environmental Quality Act before authorising the 
expanded use of plastic pipe.

4? )' of the
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#
December 31, 1982

5.

6.

The Environmental Impact Report is required 
because a significant c o ntrov ersy exists, and 
because evidence exists, although disputed, that 
plastic pipe may cause actual or potential s i g n i f­
icant adverse environmental or public health 
effects by leaching hazardous or car cinogenic 
chemicals, and/or may pose fire safety or worker 
safety hazards. The types of pipe being studied 
are PVC, CPVC, and PB for potable w ater 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 comple ted and 
reviewed, the expanded use of plastic pipe is not 
approved by the state* beyond the uses adopted by 
the state in 1979**."

* (For r esidential uses.)
** (Uniform Plumbing Code, 1979 Edition)

Because of the particular concerns raised regarding the 
potential health hazards that may exist when plastic pipe 
is used in transporting potable water for use by school 
age c h i l d r e n  the Office cf the State Architect is r e c o m m e n d­
ing that plastic pipe not be used on school sites for 
potable water distr i b u t i o n  systems until the Environmental 
Impact Report being prepared by HCD is completed and reviewed.

Until the results of the Environmental Impact Report are 
■reviewed and evaluated the OSA/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

D K J :dw



STATE O f  C A llfO fiN IA ___________________________  EDMUND G . BROW N JR . G o .c in o f
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Septem ber 22,  1982
P l a s t i c  P i p e  Task  F o r c e  Members:The c o n t r a c t  between th e  D e p a rtm e n t  and th e  S o c i e t y  o f  the  P l a s t i c  I n d u s t r y  (SPI) h a s  been s i g n e d  by SP I  and i s  i n  the  m a i l  t o  th e  D e p a r t m e n t .  The c o n t r a c t  between the Departm ent  and SRI  I n t e r n a t i o n a l  i s  i n  f i n a l  form a w a i t i n g  S R I ' s  s i g n a ­t u r e .  A copy  o f  b o th  c o n t r a c t s ,  when s i g n e d ,  w i l l  be e n t e r e d  i n t o  t h e  r e c o r d  and m a i l e d  t o  y o u .The D e p a r t m e n t ' s  C o n t r a c t s  O f f i c e  e s t i m a t e s  f u l l  s t a t e  a p p r o v a l  o f  th e  SRI c o n t r a c t  and w i l l  o c c u r  by O c t o b e r  25.  C o n s e q u e n t l y ,  a new E IR  t i m e t a b l e  r e f l e c t i n g  an O c t o b e r  25 s t a r t i n g  d a t e  has been p r e p a r e d .  We s h o u l d  know by O c t o b e r  14 i f  t h i s  l a t e s t  r e v i s i o n  w i l l  be the a c t u a l  s c h e d u l e .T h er e  h a s  been some q u e s t i o n  a s  t o  th e  p r o c e d u r e  f o r  s u b m i t t i n g  i n f o r m a t i o n  to  S R I .  The t a s k  f o r c e  h as  a g r e e d  t h a t  a l l  i n f o r ­m a tio n  from t a s k  f o r c e  members o r  th e  p u b l i c  s h o u ld  be s u b m i t t e d  to  t h e  D e p a r t m e n t .  The i n f o r m a t i o n  w i l l  then be e n t e r e d  i n t o  the r e c o r d  and fo rw a rd e d  to  SRI  a s  w e l l  a s  o t h e r  t a s k  f o r c e  members.  ( I n f o r m a t i o n  S u b m i t t e d  by t a s k  f o r c e  members s h o u ld  be in  16 c o p i e s  o r  r e i m b u r s e  t h e  D epa rtm ent  a t  10 c e n t s  per page f o r  r e p r o d u c i n g  16 c o p i e s ) .  U n s o l i c i t e d  i n f o r m a t i o n  s h o u ld  n o t  be s u b m i t t e d  d i r e c t l y  to  S R I .)Thus i f  you have  i n f o r m a t i o n  on p l a s t i c  p i p e  t h a t  you f e e l  i s  / i m p o r t a n t  f o r  SRI  to  h a v e ,  s u b m it  a copy i n t o  the r e c o r d .  SRI w i l l  , be p r o v i d e d  a c o m p l e t e  s e t  o f  a l l  i t e m s  i n  the r e c o r d  f o r  th e  d u r -  [ a t i o n  o f  t h e  p r o j e c t .I f  you have any q u e s t i o n s  on th e  s t a t u s  o f  the  E I R ,  p l e a s e  g i v eme a c a l l  ( S a c r a m e n to :  (916) 445-3338 or E l  S o b r .a n t e : (415) 2 2 3 - 0 1 6 0 ) .S i n c e r e l y ,
M i c h a e l  C .  M c M il l a n  E I R  C o o r d i n a t o r



1982 

Oct. 25 

Nov. 8 

Nov. 23

Dec. 6

Dec. 21

1983 

Jan. 20

Feb. 7

Feb. 22

Feb. 23 

Mar.-Aug.

September

Plastic Plumbing Pipe EIR 

EIR Ti: stable

September 22, 1982

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 f irs t draft of Public Health section 
of the environmental review document.

Task Force meeting with contractor regarding Public Health 
section.

Complete copy 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 meeting on draft RFP for testing (afternoon).

Task Force meeting on 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.)



3301  E A G L E  S T R E E T  
P O U C H  7-020
A N C H O R A G E . A L A S K A  9 9 5 1 0  
(907 ) 2 64 -2 44 7

AKMI (IR 3)

D E P A R T M E N T  O F  L A B O R

LABOR STANDARDS and SA FETY  DIVISION 
MECHANICAL INSPECTION

January 23, 1984 FILE

Dear Si rs :

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 IAPMO 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 in all back-vo-back
installations, as per these sections. Fixture crosses are not double
LTTY'S or sanitary crosses.

2. Sec. 405. Changes in direction of drainage flow. Enclosed are four
drawings which ill is tra te  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
(Sec. 103). A readily accessible (d) cleanout is required on all sink
drains, f irs t  floor only (preferably either above or below the trz.p arm
in le t.)

4. Sec. 506 ( 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 (rloor sinks) work 
very 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 d iff icu lt  in the fie ld , 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 OR 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.

07G29LH
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10. Sec. 1007. Water Supply. Check water pressure. Provide floor drains
where tanks, boilers, etc. are installed. Crawl spaces require equipment 
pads.

11. Section 2119. UMC requires a floor drain.

12. Section 2104. 404 UMC, a hot 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). Oo not install any liquified petroleum gas appliances in
pits or basements. We consider this a life  and death hazard and will shut
off upon discovery. Also see Section 504 UMC.

14. Sec. 1310. All spark or flame items must be at least 18 inches 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 duty to bring any deficiencies to the attention of 
the owner/builder to avoid changes in the middle of the job.

If we may be of further service to you, please contact:

Oave Barce, Plumbing Inspector A1 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 m a y  b e  u s e d  

in m a k i n g  a c ha ng e of direction in drainage lines, the appropriate uae of 

90° be nds or e lb ows  ca n be related only tc "equivalent sweep.  "

T h e  s w e e p  or radius of a drainage fitting m u s t  b e  correlated with its 

position or function in the s y s t e m  i'.i o r d e r  to pervent excessive turbulence 

and maintain adequate flow velocities.

T h e  following 90° fittings in both Cast Iron a n d  plastic should be u s e d  as 

indicated:

F O R  D U R H A M

A

90° E l b o w

Size D

1-1/2" 1- 15 /16 "

2-1 /4 "2"

A

B

C

o B  
90 E l b o w

L o n g  turn

D

2-1/2"

3"

90 E l b o w

3-1/2"

4"

U s e  of 90 e l b o w  -- Ven t only

U s e  of long turn 90° e l b o w

Horizontal to vertical ( O K  also in trap a r m s )

U s e  of extra long turn 90° elbo w 

Horizontal to vertical 

Horizontal to horizontal 

Vertical to horizontal



FOR CAST IRON SOIL P IP E

Note: Since the d i m e n s i o n s  given apply to both bell an d spigot and N o - H u b ,  

radii are s h o w n  b e c a u s e  center to end d i m e n s i o n s  vary.

A - - 1/4 B e n d B - - S h o r t  S w e e p C - - L o n g  S w e e p

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"

6" 5" 7" 10"

A  U s e  of 1/4 b e n d -- Horizontal to vertical

B  U s e  of short s w e e p  -- Vertical to horizontal

Hcrizontal to vertical 

Horizontal to horizontal

C  U s e  of long s w e e p  -- S a m e  as short s w e e p



F O R  P L A S T I C

1
1/4 B e n d  Vent

*— D—#

1-1/2"
2"
3"

4"

1

1-3/16"

1-1/2"
1-7/8"

2-1/2"

1 /4 B e n d  

I

1-3/4"

2- 5/16"

3- 1/ 16"  

3-7/8"

L o n g  S w e e p  1/4 B e n d

f  8 -

U s e  of 1/4 b e n d  vent 

Ve nt fitting only

U s e  of 1/4 b e n d

Horizontal to vertical ( O K  also in trap a r m s )

U s e  of long s w e e p  1/4 b e n d  

Horizontal to vertical 

Horizontal to horizontal 

Vertical to horizontal

2-3/4"

3-1/4"

4- 1/ 16 " 

4 - 14 /1 6"



flow in a  horizontal p ipe is d e p e n d e n t  on the slope or grade of the pipe. If the pipe is sloped or 
graded one-fourth (Vi) of an inch per foot (20.8 mm/m) the velocity ol flow will be approximately 
two (2) feet per seco nd  (0.6 m/s). Any interruption to the flow p resen ted  by short or abrupt 
ch an g es  of direction will slow down the velocity flow. The adverse  effects of this slowdown are: 
oipes flowing full causing air p ressu re  ch an g es  within the drainage system  in sufficient velocity 
to carry away solids, etc;.

TO FIXTURE TO FIXTURE

-'1 -

DOUBI.E FIXTURE TEE 
DRAIN

INLET FITTINGS 
DOUBLE FIXTURES 

Figure 4-11.

r̂ ~-
D

WYE & 1/8 BEND COMBINATION SANITARY TEE

J
(E) (F)

SANITARY MEDIUM SW EEPSHORT SW EEP 1/5 BEND 1/6 BEND 
TAPPED TEE 1/4 BEND 1/4 BEND

Figure 4-12. C hanges in Direction of Drainage Flow.

HORIZONTAL TO VERTICAL 
Fittings "A" to and including "E" may be 
used tor verticil dram piping picking up 
horizontal benches

fittings "F" to and including "I" may 
be usv*d lo' horizontal drain piping 
Changir g to a vertical direction

VERTICAL TO HORIZONTAL 
Fittings "A". “B" and "C" may be used lor 
this type ol change in direction. Fitting 
“I" may be used when installed in a Irue 
vertical position

HORIZONTAL TO HORIZONTAL 
Fittings "A". B" and C" may be used lor 
this type ol change in direction

CLEANOUTS
Horizontal drainage piping is required  fo have cleanouts at specific locat'ons. In the ev en t  of a 

stoppage, a point of entry is provided w nere  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 
s i o r t  horizontal runs of drain piping less than five (5) feet (1.5 m) in length.

This excoption d o e s  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 if the length is a 
straight run which e x c e e d s  one -hundred  (100) feet (30.5 m )and  in which case  a cleanout is required at 
intervals of not more than o ne  hundred (100) feet (30.5 m) betw een cleanouts. Also, a c leanout is 
required  for each  change  of direction if th e  total agg rega te  change ex ce ed s  o ne  hundred  and thirty five 
C 35) d egrees.
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