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INTRODUCTION

SRI International has concluded that plastic pipe is a
fire hazard when used for drain, waste and vent pipe and that
its use should not be approved unless safe mitigation measures
can be proposed, tested and approved. SR1 has also recom-—
mended that CP7C and PB pipe should not be approved for drink—
ing water until they are subject to further Ileaching tests.
Prior leaching tests have shown carcinogenic chemicals leach—
ing from CPVC pipe.

SRI International also concluded that use of plastic pipe
does not save a significant amount of money 1in home construc—
tion and that metal pipe 1is generally safe. SRI recommends
testing of the solvents which are used to glue together pieces
of plastic pipe. Those solvents may be harmful to workers who
install pipe and breathe the solvent fumes or get the solvents
on their hands.

This Statv 3 Report reviews the key 1issues and provides
excerpts from SRI"s "Environmental Review Document"™ (ERD) of
March, 1983. The ERD 1is the first stage of a three-stage pro—
cess culminating in an Environmental Impact Report on plastic
pipe. The Ca. ifornia Department of Housing and Community
Development is proposing to approve the expanded use of plas—

tic pipe for drinking water and drain, waste and vent pipe.

T Ze Department has hired SRI International, as its consultant,
to prepare the ERD. The second stage of the process will
consist of performing tne testing recommended by SRI. The

third stage of the process will be preparation of an EIR based

on the ERD and on the test results.



DRINKING WATER CONTAMINATION

One of the key 1issues is how much toxic chemicals leach
from plastic pipe into drinking water. The ERD carefully

analyzed the few tests that have been performed on plastic

pipe. The plastics 1industry submitted several of its own
tests for review by SRI. The 1industry claimed their tests
proved the safety of plastic pipe. After examination of the

industry test ", the ERD found that 1industry tests did not
prove much at all. The ERD describes these tests with such
phrases as: "Unfortunately, little can be 1inferred from the
data;..." (p. IV A-37); <“These data have limited use, however
because of the lack of quality assurance...”™ (p. 1V A-48); and
"This report suffer!™ from serious limitations."” (p- 1V A-50).
However, the |IRD does confirm Jleaching of <carcinogens
from plastic pipe into water and recommends Tfurther testing.
SRI states:
"Scores of chemicals have been reported as leach—
ing from plastic pipe and solvent cements into

drinking water, but substantial disagreement exists
about both the wvalidity of the findings and the

interpretation of the concentrations found. Exist—
ing data are adequate to establish substantial
leaching for only a few chemicals. 0Of these, carbon

tetrachloride, perchloroethylene, and trichloro-
ethylene appear to have sufficient toxicity to be of
possible cumulative concern at the levels suspected.

However, we recommend additional water quality test-—
ing to clarify both the levels of those substances
and those of other suspected and as yet wunknown
ones." (p- 2

With respect to CPVC, a type of plastic pipe, the ERD con-—

firmed the presence of a number of cancer-causing substances:



"...chloroform, dichloromethane, carbon tetra—
chloride, tetrachloroethene, trichloroethene, and
toluene were found to have significantly higher
concentrations 1in the test samples than in the con—

trols.” (p- 1V A-26)
With respect to carbon tetrachloride, the ERD expressed
significant concerns:

"The health effect of primary concern for carbon
tetrachloride 1is cancer. (p- 1V B-41)

"...the plausible risk limit from exposure to carbon
tetrachloride alone from CPVC pipe is at the com—

monly accepted threshold of regulatory signifi—
cance." (p- 1V B-43)

The ERD confirmed the presence of some toxic chemicals,
and stated that the presence of other toxic chemicals could
not be ruled out. More testing 1is vrecommended to try to
determine whether additional carcinogens might be leached into

the water from CPVC:

"Finally, because of the 1inadequacies of existing

leaching data, 1t is unclear that these are the only

carcinogens that may leach into drinking water from

CPVC pipe or that the reported leachate concentra—

tions are representative of values that would be

obtained rn real life situations."” (p- 1V B-74)

With respect to Pb, ar.other type of plastic pipe, the
existing data was so poor that more testing was needed to
resolve legitimate health concerns:

"The leachability studies of Pb were generally lower
in quality than those of CPVC." (p- 1V A-56)

Thus, the ERD demonstrates that there 1is real concern
about the addition of toxic and carcinogenic chemicals to
drinking water from plastic pipe and that further testing is

needed before such pipe can be evaluated for safety.



Toxic chemicals in the soil can penetrate buried plastic
pipe. The ERD noted that several of the tested compounds are
carcinogens and that further testing was needed. (pp, 1V B-76
to B-77) Surprisingly, the ERD does not recommend specific
testing to resolve these questions. Testing plastic pipe for
permeation by toxic chemicals in the soil is critically impor—
tant. It is a major unresolved 1issue at this stage of the

plastic pipe EIR.

FIRE HAZARDS

Because plastic pipe burns easily, an important issue 1is
whether the web of plastic drain, waste and vent (DWW) pipe
running through the walls and ceilings of fire-rated construc—
tion is safe. The ERD concluded that plastic pipe cannot be
safely substituted for metal pipe in fire-rated construction:

"Fire safety is a very real concern with plastic DWV
pipe; ABS 1is combustible, and PVC and CPVC will at
least soften and slump in lines. IT these plastics
are installed as direct substitutes for metal, as
they already are in non-fire-rated residences, they
will degrade the fire resistance of structures.

(p- V-3)

"A fire test conducted in late 1982 (Warnock-Hersey,
1982) illustrated quite effectively that plastic DWV
systems can drastically reduce the fire resistance

of a wall when the penetrations are not protected.

In this test, metal plumbing was replaced with plas—
tic counterparts, including the pipes that pene—
trated the gy”sum-bcard wall to support plastic
traps directly exposed to the test fires. Although

the report makes no mention of sealing the penetra—
tion, this detail 1is probably of little consequence

because the large amount of exposed plastic soon
caught fire and carried the flames into and through

the wall. Plastic pipe cannoi be installed in such
a fashion without destroying the fire endurance of
the wall.1 (p. IV D-8; emphasis added)



Measures to reduce or mitigate Tfire hazards are abso—

lutely necessary. However, tne ERD observes that there are no

proven mitigation measures:

"Special and as yet undeveloped or unproven con—
struction measures 1involving additional cost and
care are needed to satisfy code performance stan—
dards [with plastic pipe]. (p- 1V D-3)

"Suitable fire-stopping systems have not been demon—
strated for [plastic] pipe materials, sizes, and
orientations; particularly of concern are [large
pipes and vertical penetrations.” (p- 1V D-22)

Not only are these measures unproven, but they are also
likely to create serious problems for building inspectors who
will need to insure that plastic pipe has been safely
installed:

"However, at present theredo not appear to be

specific observable features that would assure a

fire inspector that a fire wall would retain its
rating with plastic plumbing. (p- 111-50)

"Code enforcement islikely to be a significant
problem with plastic pipes, and the resources for

enforcement must be carefully weighed 1in developing
code provisions." (p- 1V D-4)

New mitigation measures and more 1inspection time will
almost certainly lead to increased costs:

"In view of the more stringent design and inspection

requirements that are needed to achieve an equiva—

lent level of fire safety, the difference in cost of

plastic, compared to metal, systems may be less than
some believe." (p- 1V D-27)

SMOKE TOXICITY

Not only does plastic pipe create openings for flame
spread when it burns, but it also produces toxic smoke. The
ERD repeatedly notes both the potential toxic smoke hazards

from plastic pipe and the need for further testing of the



smoke toxicity* For example, the ERD describes the hazard
from plastic pipe in just one dwelling unit:
"However, 1if the plastic pipe components were about

equally divided between AbS and PVC, we would expect
between 10 and 15 pounds of HCl1 to be generated [in

a fire]. This represents a serious toxicant
load... 10 to 15 pounds of HC1 could poison the air
of 1,500 rooms.™ (p- 1V E-14)

That amount of toxic gas released into the ventilation
system of a multi-unit, multi-story building would 1increase
deaths in the event of a serious fire.

Lethal exposure to toxic gas is not the only concern from
combustion effects. Long-term risks, such as cancer, are also
possible:

"There have been concerns expressed that, 1in addi—

tion to acute, potentially lethal effects of toxic

gases, long-term 1irreversible effects, including
cancer, may result from exposure to combustion prod—
ucts (Autian, 1970; PRC, 1980). Such effects might
arise from exposure to one fire or to many, as in

the case of fire fighters.... Some components given

off during degradation of PVC plastics, such as

benzene and vinyl chloride, are known carcino—

gens;..." (p- 1V E-19)

ABS produces hydrogen cyanide (HCN) gas when it burns. (ABS
is the most common plastic used for drain, waste ar”™ vent.)

The ERD describes hydrogen cyanide as follows:

"Without question, HCN 1is one of the most Ilethal

substances known. The gas produces a type of anoxia

referred to as histotoxic.... Other sources 1indi—
cate that between 300 and 350 ppm can cause death

within 10 minutes.... The short-term exposure limit

for HCN 1is 15 ppm." (p- 1V E-20)

Of course, in Tfires individuals may be exposed to smoke
other than from plastic pipe, and it is extremely difficult to

estimate the specific role of toxic gas from plastic pipe.



Nevertheless, the ERD estimates that these chemicals may con-—
tribute to 10 or 20 percent of the deaths:

"Epidemiological data from real fires are insuffici—

ent for concluding anything other than that CO 1is

the major cause of fire death, and that HCN or other

toxic gases may contribute to death to some

currently unquantifiable extent, but certainly no

more than 20%- and probably on the order of 10% or

less, based on currently available information."

(p- IV E-26)

The ERD concludes its analysis of the fire issue by indi—
cating that a standardized testing technique for smoke toxi—
city 1is required. Until that is accomplished, conservative
countermeasures are recommended. These 1include closing off
wall penetrations or using combined metal and plastic systems.
The ERD indicates that all countermeasures need to be sub-—

jected to full-scale tests before they are adopted. (p- 1V

E-35)

WORKER HEALTH HAZARDS

Another important issue in the plastic pipe controversy
is the exposure of workers to toxic substances used 1in the
glues and solvents used to join plastic pipe. Workers include
not only professional plumbers, but the do-it-yourself home—

owners as well.

The ERD recommends further testing of the hazards to
plumbers. The glues used to join plastic pipe pose a health

hazard:



"The solvent of greatest concern is DMF, which
though relatively nonvolatile, 1is readily absorbed
through the intact skin. Reports available to date
indicate that ; "F is neither mutagenic nor carcino—
genic, but human exposures have resulted 1in liver
damage, pancreatitis, skin sensitization, and alco—

hol 1intolerance. DMF is metabolized to two com—
pounds that have been teratogenic 1in animal tests:
formamide and N-methyl formamide. There 1is also

concern that these compounds might affect male fer—

tility, although adequate testing has not yet been

conducts 1." (p- 1V C-28)

Inhaling solvents 1is dangerous, particularly when working
in small spaces. The ERD observed that a plumber working
under floors may sometimes install pipe with his nose right
under the pipe joints. (p- 1V C-10) Under these circum—
stances, 1inhalation of high doses can be expected. In addi —
tion to inhalation, the solvents are absorbed through the
plumber®s skin:

"On a site where plastic is used, the journeyman or

advanced apprentice usually doing the actual instal—

lation would have relatively intimate and constant
contact with the cement throughout the day. This
exposure would result not only from the vapor expo-—
sure as he cemented the joints, but also from the
residual cement on his hands (or gloves) and cloth—

ing." (pp- 1V C-10 to 11)

The ERD also recommends further testing on the exposure
of plumbers to vapor from one of the solders used with metal
pipe (lead based solder). However, with plastic pipe, the
plumbers are at risk not just from inhalation but also through
absorption of chemical contaminates through the skin. Thus,

the testing needs in the area of worker safety are substan—

tial :



"There can be no doubt that the widespread introduc—
tion of plastic pipe in California will affect occu—
pational health and safety. Unfortunately, for the
purposes of this environmental review, a reasonable
judgment of the net impact of that introduction can—
not be made at this time. Insufficient information
is available to evaluate the 1impact on any of the
occupational groups that might be affected. This 1is
true even for the group with the greatest potential
for exposure- the plumbers.™ (p. 1V C-51)

In addition, the ERD recommended several changes in cur—
rent practice 1in order to 1improve worker safety such as the
elimination of n-hexane and Dbenzene from solvents, new
disclosure requirements on solvent labels and possibly ventil—

ation requirements.

NO ECONOMIC ADVANTAGE

The industry defends 1itself with a single, consistent

theme: the battle over plastic pipe is an economic 1issue, not
a health or environmental 1issue. The ERD completely disposes
of this myth. Not only does the ERD substantiate the poten—

tial health and environmental hazards of plastic pipe, but it
also concludes that there will be virtually no economic bene—
fit from approval of plastic pipe:

"First, the reduction in the cost cE housing con-—
struction that would result from us<lt of the newly
permitted plastics 1in place of currently approved
plumbing materials 1is so small that it would have
virtually no effect on the sales price or rent of
dwelling units in the state..,.

"Second, the plumbing material substitutions that
are likely to result from the proposed code change
would not significantly affect employment opportun—
ities in the state...” (p. V-13)



SAFETY OF METAL PIPE

Numerous plastics industry public vrelations statements
attack the safety of metal pipe. The ERD puts this 1issue to
rest as well. Copper 1is the most common form of drinking pipe
in use. Despite the plastics industry®s scare tactics regard—
ing copper, the ERD finds as follows:

" ..[C]Jopper is an essential nutrient for which
people have evolved adequate homeostatic mechanisms
that handle occasional excesses and deficiencies.

While the metal can be toxic at high doses, SRl con—
curs with the assessment of the National Academy of
Sciences that, "the potential for toxicity (from
copper in drinking water at observed levels) is
virtually nonexistent for humans* (NAS, 1977)."

(p- 1V B-62 to 63)

The same finding applies to zinc which 1is commonly used in

metal drinking water pipe:

"While =zinc does producechronic toxic effects at
high doses (e.g., several thousand ppm in the diet),
it is unlikely topresent a significant risk of
chronic toxicity 1in drinking water from either

copper or galvanized iron pipe. It is essential for
human nutrition, and homeostatic controls have
evolved to regulate absorption and excretion. Zinc
levels in drinking water area small fraction of
those in food. In general, zinc deficiency 1is a
more serious health problem than zinc toxicity. The

National Academy of Sciences recently concluded
that, *[t]lhe possibility of detrimental health
effects arising from zinc consumed in food and
drinking water 1is extremely remote® (1980)." (p- v
B-64 to 65)

The ERD does recommend further testing of lead that may

be present in one type of solder which is used to join copper

pipe. The ERD describes commonly available alternative
solders that have no adverse health effects. The most common
is tin antimony solder. With the single qualification that

there should be more examination of one type of solder, the

-10-



ERD substantiates the 1long recognized safety of metal pipe.
Thus the report states:
"In view of the results of the leaching data and the
current state of knowledge about the toxicity of
leachates from both copper and galvanized steel
pipes, there appears to be little likelihood of any
significant health risk from either ofthese kinds
of pipe, with the possible exception oflead leach—
ates from lead/tin solder."” (p- 1V B-75)
In addition, it is clear that cast 1iron DWV poses no fire

hazard.

CONCLUSION

Why are Californians being asked to approve plastic pipe?
It is not to make housing more affordable. The ERD confirms
that approval of plastic pipe will have virtually no effect on
housing prices or rents. It is not because of problems with
current materials. The ERD confirms the general safety and
adequacy of existing materials. Approval ofplastic pipe is
being pursued for one reason and one reason only: the plas—
tics industry wants to expand its market. No one opposes the
introduction of new products. The 1industry that proposes a
new product should pay for the testing to prove Its safety.
The plastics industry bears the burden of proof and they can
afford it. According to the ERD, the plastic pipe industry
had gross sales revenue in 1980 of $1.5 billion.

Despite the need for testing, despite the revenue to pay
for testing, the plastics 1industry continues to resist test—
ing. Instead, they have launched a multi-million dollar

public relations campaign to distort the facts and avoid their



responsibility.  Their position is clear: a fortune for
public -.relations and barely a dollar for testing.

It is a position which has been demonstrated as bad
public policy. Asbestos was permitted in schools and homes
without testing. Now that its hazards are understood, it
represents a built-in danger that cannot be economically
removed.

The ERD recommends additional testing before plastic pipe
is approved. That testing should be fair and thorough. The
industry that advocates a product's use must be prepared to
pay for the tests to demonstrate its safety.



HAZARDS OF PLASTIC PIPE
FOR
WATER SERVICE AND WATER DISTRIBUTION SYSTEMS

The following is an overview of major public
health questions surrounding the use of plastic pipe plumbing
products for various applications. Each public health issue
has received intense governmental scrutiny and decision.
Various documentation of such governmental action is in—
cluded here as exhibits to illustrate both the serious
nature of the public health questions and the level of

scientific research that is yet to be completed.

I
PLASTIC PIPE FOR WATER SERVICE

Recent tests in California have duplicated field
and laboratory experiences of water utility districts and
environmental health experts that PVC, PE and PB water
service lines can be and are permeated (infiltrated) by
gasoline, petroleum distillates and industrial solvents. (ltems

The public health impact can be serious enough
to require the removal of an entire underground network of
plastic water service lines (lItem 2) and cause serious health
consequences for i1ts consumers. Because of the pervasive
occurrence of toxic chemical spills and soil contamination with
residues of pesticides and herbicides, California is embarking
on a comprehensive analysis of the problenm. (Item 3) The
problem is amplified by the specter of frequently used garden

and household products that may permeate these plastic pipe.

1,

14)



Permeation of plastic pipe by toxic chemicals
is all the more serious because of the existing threat to
water quality by the pipes themselves and the quality of
our current water supply. The California Department of
Health found that the pipes themselves leach large amounts
of chloroform, carbon tetrachloride, DEH? and a host of
solvents used to grease and glue the pipes. IfT these toxic
chemicals are added to the already high level of contamina—
tion of many water supplies, then a truly dangerous prospect
for the quality of our potable water systems emerges. (ltem 4)
One further recent accumulation of data deserves
comment. Plastic water service lines are failing at an
alarming rate. (ltem 5, In a handful of jurisdictions,
plastic pipe water service lines are cracking and breaking,
causing health problems and severe economir dislocation.
The combined damage estimate from just these half a dozen
or so jurisdictions exceeds $100 million. One can only guess

at the total economic impact should all failures come to light.

PLASTIC PIPE FOR WATER DISTRIBUTION WITH-
IN A STRUCTURE

Since 1977, the State of California has reviewed
Industry requests for unlimited usage of plastic pipe for
water distribution. Industry assertions of economic feasibility
and product safety were thoroughly and comprehensively reviewed
by California Departments of Health, Consumer Affairs, Housing

and Community Development and the State Fire Marshal. The



results are aptly summarized (ltem 6) by the determination
of the State Department of Housing and Community Development
in consultation with other State agencies. Housing concluded
that there was substantial evidence that unlimited use of
plastic pipe may have a significant effect on the environment.
These conclusions were reached because of the
presence of toxic chemicals (dimethylformamide, tetrahydrofuran,
DEHP, carbon tetrachloride, chloroform and many others) in
drinking water passed through the pipe. (ltem7 and 13) An
equally dramatic conclusion was reached by the StateFire
Marshal ; plastic pipe in high rise construction may pose an

unreasonable fire risk. (ltem 8)

ENVIRONMENTAL IMPACT REPORT AND OTHER
RELEVANT LEGAL ACTION

Since plastic pipe was found to have a potentially
adverse effect on the environment because of its threat to
water quality and fire safety, State agencies in California
will not allow its expanded use until all scientific and
public health questions have been answered. (Item 9) The
State Architect has also warned all the design professions
and school districts throughout California of the potential
hazards of plastic pipe. (lItem 10)

Because the International Association of Plumbing
and Mechanical Officials (1APMO) proceeded with the expanded
use of plastic pipe in its 1982 Uniform Plumbing Code, a

coalition of State public and private consumers, environmental



and labor organisations sued I1APMO (lItem 11) and forced a
notice disclaimer at each location in the Code where plastic
pipe is"mentioned. (Item 12) The lawsuit is still in
progress over complaints that 1APMO misrepresents its product
evaluation to the general public. Depositions were taken of
the National Sanitation Foundation (NSF) at which time it

was documented that NSF does not test any of the plastic pipe
products, which carry the NSF seal of approval, for the more

dangerous organic chemicals.

v
CONCLUSIONS

The above provides a brief overview of the hazards
associated with the use of plastic pipe for various plumbing
applications. While further research is clearly necessary,
a fair characterization of current data leads one closer to
the conclusion that plastic pire may not only pose grave
public health risks, but may well be simply too expensive to

utilize.
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November 29, 19S2

Leonardini and Fathy
400 Capitol Mall, Suite 221
Sacramento, CA 95S14

ATTN: Mr. Paymond J. Leonardini

ABSTRACT

PILOT PIPE STUDY

Three plastic water supply pipes: polvvinylchloride (PVC),
polyethylene (PE), and polybutylene (PB), were exposed to selected
compounds to determine permeability. Copper pipe was included as
a quality control sample. The exposure chemicals were: 1,2,-
Dichloropropane; 1,1,1-Trichloroethane; Chlordane (72% formulation
diluted 1:100 v:v in water); Chevron Super-Unleaded Gasoline; and
Tap Water as a quality control blank. Exposure time was one week.

Results indicate that PVC is permeated by 1,2-Dichloropropane
and 1,1,1-Trichloroethane; PE and PB were permeated by 1,2-Dichloro-
propane, 1,1,1-Trichloroethane, and Gasoline. In addition, results
of the control samples indicate that several compounds leach into
the water from the pipe material; sealants, glues, joining com—

pounds, flux, etc. The data indicates that as the compounds permeate
the pipe they also extract and carry with them other soluble com—
pounds in the pipe material. Comparison of small quantities of

leachate compounds to exposed pipes was not always possible due to
necessary dilutions of the samples because of the high ccicentra-
tions of other compounds.

Roger A. Elliott
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Dr. G.A. Koehler,

Department if Consumer A ffairs,
Research ant Special Projects,
1020 N Street, Room 501,
Sacramento, California 95814

dtiim February 11, 1983 uwbrid
ktfimtrk. Hr. 106.275
otMinmp.

Dear Dr. Koehler,

The first problems that have been met in Lekkerkerk were leakages

of the plastic drinking water pipe system, caused by attack from

the organic solvents (toluene, ethylbenzene, etc.) present in the

soil.

The drinking water quality in the houses had been controlled from

a dace several months before the decision to dig up the

waste.

A few days after the observation of permeation through the piping

system (polyethylene) in the houses (see annex) it has been decided

to carry out the digging operation The penetration to drinking water
was one of the reasons.

In some other cases in our country, in especially concerning

Industrial sites, penetration of organic solvents through plastic

pipes has been observed.

My institute has no practical experience with studies on the permeability
of plastic pipes to organic solvents, pesticides etc.

Research on permeability has been carried out by KIWA research and
testing institute, Groningerhaven 7, Nieuwegein, 3433 PF, The Netherlands.
By order of the Department of Environment KIWA investigated the influence
of methylbrcmlde on plastic piping.

KIWA also investigated the influence of organic solvents on plastic piping
and hss experience in u.-termining permeability coefficients.

The projr.ctleader at KIWA in Dr. G. Veenendaal, pJoonc contact him.

Fnr his information | have bont c r*ny of this letter to Dr. Veenendaal.
Apologizing that | cannot reply your letter completely.

S . F.J.J. Brinkmann
Laboratory coordinator of the
Chemical Biological Division

SIDGIY7=80A *TBBY
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Annex Nr.

Drinkvatar afkomclg ran an

106.275

min Cabal 3 1s aan ovarxicht sanangastald van da oatingan natr organiseha

aicTovarcncralnlgingan is balds drinJcvataraonsters. In balda ncnstars warden

m [achta laga csncantracia* aan gachloraardevcrbindingan sangatrofien vaarni<
allaen hot gahilta ran 0,3 ng/1 dichloorbanxaan In hat watar ta
egjvalt. In bald* Donscara drinXvatar varan benxeen an tecrac.\loor-

aathaan niat aanvaxig in hoavaalhadan bovan 0,01 »g/l.

fabol 3

Organiseha varoutrainigingen In hat na adlstand bamanstarda leidingvatar op
ta LelJtkarJoerlc d.d. 21 april 1960

Kwaiitaitaaspect Concantratla (mlcrogram/1lrar)
*
RauXgatx| (yardunning) 2 10
Vluchtly Organlsch Chloor CugCl/1) 0.2 0.3
Chloroform 01 0.15
Trichi,oormethaan 08 11
Totrachloormechaan < 001 001
Dichloorbanxaan 03 <001
Bis(2-chloorlsopropyl) ether 0.03 0.1
Banzaan <0.01 <001
Cyclohaxaan <0.01 < 001
Toluaan 1 100
Ethylbenxaan 03 25
m/p-Xyleen 1 100
0-Xylaan 03 10
Cj-benxenan (acxa 8 lacoaran) 1 3
C4-banzanan (sea 13 lIsamaran) 0.1 0.2
Indaan of nathylatyraan < 0.01 0.05
Hathylindaan of at. ,lacyreen < 001 < 001

Balda aonatsrs blakan varantrainlgd oat hatralfde patTDOn aan axomacischa
koolvacarstoffan Mt als hoofdcomponencan toluaan an m/p-zylaan, doch da
taa globaal aan

concantratla aan daza atoffan van hat watar ta

factor 100 hogar. Bit laatata kwam ook tot uicdrukking In hat voor drinkvater

blixondar hoga raukgotxl van 10 blj hat ta holanwerf b benonstarda stagnant#

drinkvater.
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SUTf Of CAtIfO»NIA— STATf *HO CONSUMU SMVICE5 AGENCY tOMUND O IHOWN JI .Cmnar

OCFAIIMINT 0> 445-4465
1030 H STXtCT. IACKAMINTO, CAUfOKNU tJBI-4

December 30, 1982

The Honorable David A. Roberti
President Pro Tem

State Capitol, Room 205
Sacramento, CA 95814

The Honorable Willie L. Brown, Jr.
Speaker of the Assembly

State Capitol, Room 219
Sacramento, CA 95814

Dear President Pro Tem Roberti and Speaker Brown:

This letter is -o alert you to a serious and immediate health
hazard confronting California consumers. The hazard involves poten—
tial contamination of portions of the vast network of underground
potable water conduit systems throughout th< 3tate by toxic and
carcinogenic chemicals. My staff, working wich a team of

experts, has found that plastic pipe used to convey potable

water is readily permeated by chlorinated solvents, petroleunm
distillates (including gasoline) 7~and agricultural residues.

Some of these are animal carcinogens.

In the following paragraphs, | will outline (1) the nature of
this previously unrecognized health risk; (2) the current inade—
quate regulatory protection of our water conduit systems; and

(3) the legislative actions to create appropriate protection for
potable water throughout the State.

As you well know, dissemination and spread of toxic substances

in California water is both a growing consumer issue and a pres—
sing public health problem of substantial importance. The
Department of Consumer Affairs has attempted by regulatory means
to protect consumers 1in the State by urging the International
Association of Plumbing and Mechanical Officials (IAPMQO), the
promulgators of the Uniform Plumbing Code, to adopt language 1in
their code that would prohibit the use of any plumbing "material
capable of leaching known carcinogens or toxic materials into

the potable water supply.” On two occasions the code change was
rejected. (Attachment 1.) Because the unseuspecting consumer
needs notification of these potential hazards, | initiated liti—
gation against IAPMO to warn consumers against these serious
abuses. The State Supreme Court has ordered such a warning to
be inserted in the code or references to plastic pipe to be
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deleted at least until the lawsuite is resolved. (Attachment 2.)

While the degree and extent to which plastic pipes themselves
contribute to contaminants in potable water is presently being
reviewed by SRI International, through an Environmental Impact
Report for the State Housing and Community Development Department,
I wish to alert you to a risk posed by the use of plastic pipes
as conduits carrying water underground: <chemicals in the soil oo
through intact pipes and can contaminate otherwise potable water.

A report has Just reached me based on two series of tests con-—
ducted under the supervision of Dr. Marc Lappe®, Adj. Assoc. Prof.
of Public Health, University of California, Berkeley, and currently
a consultant to the Department of Consumer Affairs (and previously
a Department of Health Services toxicologist), which appears to
show that gasoline, petroleum distillates, and a wide spectrum of
chlorinated solvents, including those most commonly associated

with ground contamination from agricultural and industrial opera—
tions, readily permeates plastic pipe. (Attachment 3.)

In carefully controlled studies designed to assess the likelihood
of infiltration of otherwise intact plastic pipes carrying potable
water under normal pressure, the report documents that agricultural
residues from soil sterilizants, chlorinated solvents and petroleunm
distillates penetrate polybutylene and pol yethylene pipes of stan—
dard grade and quality used in service lines to residents through—
out the state. Certain of the test chemicals penetrated
polyvinylchloride pipe as well.

Some of these chemicals have already been shown to be carcinogenic
in one or more species of animals.

While these reports show dramatically how readily these chemicals
can permeate plastic pipe water systems, they would not have
varranted this urgent letter were it not for the fact that analo—
gous studies were performed by the East Bay Municipal Utility
District (EBMUD) fully four years ago on gasoline. Thse studies
were of such concern that EBMUD dispatched an urgent letter to
the Department of Health Services asking that they amend the
Department®s Waterworks Standards to prohibit the use of plastic
pipes wherever <“Solvent, gasoline or other petroleum distillates™*
may be present in the ground through which the pipes could pass.
(Attachment 4.) EBMUD adopted a policy of replacing plastic pipes
with copper pipes when gasoline is detected in the water or the
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possibility of such contamination exists. Some other Jurisdic—
tions have adopted a similar policy, although we have not found
a concerted policy among the water utilities for the collecting
of data on infiltration of water lines.

The work conducted by the Lappe® team repeated the EBMUD"s exper —
iments as part of their work. Their findings confirmed that
gasoline will indeed permeate the two pipe systems most commonly
used (polyethylene and polybutylene), but net a third (polyvinyl-
chloride) . Of great concern is the follow-up analytic work which
identified the components of gasoline which traversed the pipes:
this data showed unequivocably that benzene, a human leukemia-
causing agent passes through the pipes. (I note parenthetically
that the levels detected (100/parts per million) are substanti—
ally above the permissible limit set by EPA based on human
leukemia data (0.66 parts per billion)). The critical questions
of how much benzene actually goes through under field conditions
remain undetermined, as do the respective quantitative data on

the other solvents.

The EBMUD data 1is all .the more troubling because of EBMUD-"s
stance toward polybutylene when this department announced 1in
public hearings before the State Housing Commission the potential
contamination with DEHP in polybutylene water pipes itself.

EBMUD never publically disclosed their findings nor alluded to
the field failures and 1978 experiments on polybutylene (Attach—

ment 5.)

For reasons which have no: yet become clear, the Department of
Health Services determined that the language of the revised code
22 Cal. Admin. Code 64624 should only 1identify petroleum distil—
lates as potential hazards to plastic pipe installation, not the
solvents which are of much greater health concern. (Attachment
6.) Moreover, we have discussed these recent developments with
the Department of Health Services and they agree with our assess—
ment of the potential widespread health hazard. Additionally,

the Department of Health Services is iIn possession of extensive
case studies from Europe documenting experiences with this serious
problem, 1in which human health has apparently been seriously
adversely affected.

Thus, the Department of Health Services®™ present waterworks
regulation leaves unclear both the public health rationale and
the enforcement mechanisms for excluding other hazardous substan—
ces besides gasoline, as well as the full roster of chemicals
which may now be appropriate to acknowledge as disqualifying
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conditions for the use of plastic pipe as conduits for underground
water service lines, aqueducts, and well lines. (In many
instances wells are lined with plastic casings.)

But from the admittedly pilot and preliminary studies that 1 have
had my staff carefully review, in concert with a University of
California soil scientist at Davis, these findings are cause for
substantial concern: we may be creating the conditions for wide—
spread consume-r contamination through permeation of their subsoils
with tcxic chemicals— chemicals that find their wav into homes
through an unantlcipated routt- namelv. that of their underground

water conduit systems.

Since our water supplies present a chronic and unavoidable source
of potential contaminants, the most stringent public health mea—
sures have traditionally been taken to ensure its purity. Now

that good work is potentially jeopardized by having an unforeseen
additional source of contamination enter the picture: the infil—
tration with hazardous chemicals o0.T the conduit systems increasingly
used throughout the state to carry potable water.

The risk that through-permeation of plastic pipe allows ingress of
environmental hazards of the first order(i.e. the priority pollu—
tants listed by EPA or the present l.istgenerated by the Department
of Health Services in its carcinogen policy document), iIs certainly
cause for dispassionate, scholarly review at the highest levels.
The fact that such a review has not cccurred since the uncovering
of this hazard in 1978 is all the more reason for an expeditious
and competent panel of experts to do nonow. The potential risks
are so large and affect such a broad cross-section of our public-
particularly those who have bought new homes served by the pipes

in question- that to ignore the problem any longer courts genuine

danger.

IT the Legislature and appropriate state departments do not act
now, consumers may well be forced at soms later time to pay mil—
lions of dollars to avoid a potent health hazard that could be
prevented now. In light of the widespread ground contamination
with all of these compounds (Attachment 7) and still untested
pesticides and structural pest control agents. 1 urge you to con—
duct an urgent and immediate review of these findings. In
particular, the Legislature should closely monitor the activities
and actions taken by the Department of Health Services and

.Department, of Consumer Affairs.



'5' December 30, 1982

"herefore, the Department of Consumer Affairs strongly urges the
fallowing actions be taken by the Legislature:

1. The Environmental Impact Report on plastic piping
now being prepared by SRI International must include
an analysis of the potential for plastic pipes to
absorb organic solvents, petroleum distillates, and
other agricultural and Industrial residues in the

soil.

As an immediate interim measure, pending answers
vo the significant health issues raised in this letter,
the Department of Health Service should i1mmediately
anend its regulation (22 Cal. Admin. Code 64624)
which currently prohibits the use of plastic pipe 1in
soil contaminated by petroleum distillates to:

(@ also prohibit the use of plastic pipe in soil
contaminated by organic solvents or pesticides:

(b) require certification by the installers of the
plastic pipe that the soil has been tested prior
to installation and found to be uncontaminated;

(c) require the installers to notify the end-users
of the plastic pipe, residents or businesses, that
plastic pipes are part of their water delivery
system and that in the event of soil contamination
by absorption of the pollutants.

3. £»c,"\use the Department of Health Services”
Waterwork Standards apply only to water purveyers 1in
the public right of way, the State Department of
Housing «Ad Community Development should promulgate on
an emergency basis the same regulations for private
property -vater service piping.

4. This issue must not be seen in isolation. The
health questions raised by this issue and, in parti—
cular, the difficulties we face in answering them are
common problems across the spectrum of toxic hazards.
For the specific issue of absorption of solvents by
plastic pipt8, the consumers of California enjoy the
participation of the responsible industry in a large
ongoing stud/ (EIR). In many cases they do not. [
believe that the Legislature must give consideration
to a mechanism whereby the state can require the
participation of the responsible industry in studies
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necessary to determine if a product or substance poses a
health hazard to the public. Without the ability to
fairly and consistently require the participation of the
responsible industries in such studies, the state w ill
be unable to adequately protect the public's health from
the myriad of potential hazards being used in or intro-
duced into the market place today.

Sincerely,

RICHARD B. SPOHN
Director



Attucluiu

ITEM 70 — Section 1004
© No water pipe or fittings manufactured of materiak
tj pjblc of leaching known carcinogens or toxic maicnaJs

into the potable water supply shall be used anywhere m
the potable water distribution system.

REASON FOR COOL REVISION:

For toitMiiikcf prrMcctiiMV I'ronximri o( the wain sop-
ply u oik*til llk' major pm jmwrs ol a plmninni; *»hli\

Code Committee"s Recommendation: MULCT
REASON: Impossible to enforce.

Approved .... Reject .... Refer to appiopiiuic
Committee ....



Attachtent *2

2 CIVIL N 64671

IN T1IE SUPREME COURT OF THE STATE OF CALIFORNIA

IN BANK

FI1LFD

SPOHN, AS DIRECTOR, ETC., ET A
V.

INTERNATIONAL ASSOCIATION OF PLUMBING A.40 MECHANICAL
OFFICIALS. ETC., ET Aw.

Petition for hearing 1is granted. Cause and application
for stay pending appeal are transferred to this Court. Pending
final determination of the appeal herein, distribution within
the state of the 1982 edition of the Uniform Plumbing Code is
hereby enjoined, unless listings of the varieties of plastic
pipe known as PB, PVC, and CPVC are omitted, or such listings
are accompanied by a warning substantially in che form suggested
by the Department of Consumer Affairs with respect to the
possible toxicity of, and pending Environmental Impact Report
concerning, such varieties of plastic pipe. The cause IS re—
transferred to rhe Court of Appeal, Second District, Division

Four.

Juilu't



(Addendum 1)

QUANTITATIVE ASSESSMENT OF PERMEATION OF SPECIFIC CHEMICALS
FOLLOWING CHE WEEK DWELL TIMES FOR PIPE SYSTEMS*

Chemical: 1,1 Dichloro- 1,2 Dichloro- Tricploro- 1,1,1 Trichlor- 1,2 Dichloro- Gasoline
ethylene ethane ethylene oethane propane
Pipe Composition
Polyethylene (PE) 2.4 x 1072 9.4 x 107 2.7 X 10"3 4.6 x 10-5 in (1.3 x 10-4)
Polybutylene (PB) 2.9 x 1072 1.2 x 1072 5.0 x 10-] 2.5 x 10'5 (7.8 x 10~9)
Polyvinylchloride (PVC) saturated saturated NU 2.2 x 10 ND
Copper (Cu) \D ND 8.0 x 1077 4.6 x 107 (5.7 x 10-7)

«Concentrations in Water (10'? 10 1074

10-5
10"

= parts per 1,000; = parts per 10,000,
parts per 100,000; 10~6 = parts per million; I1IC 7 = parts per 10 million
parts per 100 million; 1072 = parts per billion'

&T®

G W >



ATTACHMENT 3

ANALYTICAL LABORATORY t(l« | STMCCT, SACRAMENTO. CALIFORNIA IS114
A Division OF OLWANTC A SYOWCLK

November 29, 1982

Leonardini and Fathy
400 Capitol Mall, Suite 221
Sacramento, CA 95814

ATTM:  Mr. Raymond J. Leonardini

ABSTRACT
PILOT PIPE STUDY

Three plastic water supply pipes: polyvinylchloride (PVC),
polyethylene (PE), and polybutylene (PB), were exposed to selected
compounds to determine permeability. Copper pipe was included as
a quality control sample. The exposure chemicals were: 1,2,-
Dichloropropane; 1,1,1-Trichloroethane; Chlordane (72% formulation
diluted 1:1*00 v:v in water); Chevron Super-Unleaded Gasoline; and
Tap Water as a quality control blank. Exposure time was one week.

Results indicate that PVC is permeated by 1,2-Dichloropropane
and 1,1,1-Trichloroethane; PE and PB were permeated by .1,2-Dichloro-
propane, 1,1,1-Trichloroethane, and Gasoline. In addition, results
of the control samples indicate that several compounds leach into
the water from the pipe material; sealants, glues, joining com—
pounds, flux, etc. The data 1indicates that as the compounds permeate
the pipe they also extract and carry with them other soluble com—
pounds 1in the pipe material. Comparison of small quantities of
leachate compounds to exposed pipes was not always possible due to
necessary dilutions of the samples because of the high concentra—

tions of other compounds.

Roger A. Elliott

RAE: 1k



Lo* AT will In-.illuml In .illm.OC

ft,i ,.in il ill,- klim-ivihit unit® in lniili
1 in,i., li iitiiH it~ in,tltiuitil
IMIVIEN, il N T, L1 will 22380
Mill, 11" miiiftiittel sliiliv’C, Wlit'll Ht

it lull, Ti(M.i nin.il, I'ii],"tt«if
SHITIE CAmvIee e e e 'L il ji
m.ii will in-1it,JtJ in La I'jliiij .i jut one
link', rlie dilliculn it in persuading
xuiticictii  Hriiinli .xcieniislx Ui uproot

inemvclves lor iliicc years ai a nine.

/WO Jutdttitled in pay lit share nui of
lit fMtiint' budget of about | JO million a
vcji. Moti of ilienioiicy tt;llcome from ibe
h>millmii j tear now jpem on astronomy,
implying a major shift in atironomy
funding. Although most Dutch
astronomers aic cxpt'cied to welcome the
agreement, ijdn'astionoineis nuy feel
haid done by.

The next sicp & for Prolessor van
Li, thi, dut'kioi of IWO, lo obtain the
approval of ilit-Miucii minuter for science,
xvbo sfcpoiic] to be cnihi.iMusnc. Bui the
iniiiiinAu Dutch elf,"lion could mean lhai
the i1sse will lute to be decided by a new
minister. All being well, however,
Professor van Licshoui hopes lhai an
agreement coulJ be signed and sealed

within (Ve nexi four inomlu.
Judy Redfearn

Toxic waste

Dutch dumps

Amsterdam

Ihe cost lo ;hc Neihcrlands of dealing
with chemical staxir Irom ycais of heavy,
industrialization ismounting. So farabour
3.0dd dumps containing chemical waste
luve been found. SOOof ihena recognized
danger 1o public health. Tie Minuter for
Public Health and Ervironmental
Protection estimated a fow months ago
that i would cost about COO million
dear ihc 500 dangerous Ou ups, and this
csunuie isnow 1-100 million..

In ihe village of Lekkctlkerk. not far
from ihe heavily cuncenifmicd chemical
industries of Kniicrdjm, many buildings
were found icliatc been built onacheimcal
waste dump. About [,7uu diuint were
reeotcicd fiont the site containing
pmiciulssuch at toluene and xylene from
ihe dye industry and tucsali such as
cadmium, line and lead, bone 300 houses
were ctacuaicd and 150,000 ions of
ptilluifd toil li.itchad inoc removed, while
medical examinations may yci be carried
out on Itic population. Social moic
chemical watie dump, hati; since been
fiiuud in die vanic area. .

Aiici caw, nf cuiilc infciiiilKv and lhc
iluiiti'i) ol d,ad I>irJs, an in. tsiigaium hy
the lIniili, ip.il €INMiimiiicm il IlUhmaiory of
Amticid.iui lia» .retcalfij ilial ihc
Vtilgi'rmccrpolder, a maitli) area 5 nulcs
from Ihc cciMie ol Ainticrdain, ciHiianiv

ahnui IfLUH diuint «l ih.mical watie
lisnit a 2.J.5-T lav'd >u picvamvly owned
Wie Ptelewo. llLlid *  rairllle "Wl

pi*win, iiul in Phirand w.it ,iimGl,™,
<$.mmiliil and Klimptal m Ihc Ail,nli,,
hiii lit u.itic 1iiiircd

Aitoiiling lo I 11. Ilcid.i. due,no id

™ divint contain a wide lance 1]
deiinicilt, including elilitidenveiie anJ
cldotoplieiuil. However, sonic ul ihc
diunv. arc known lo cpitijin 2.J.5-T and
possibly the dioxin 2.3,7,8-icirachlom*
cyclodihenzo>p*dio.vin (2.3.7.S- TCDD1,
and it iv flux loner compound which i B
fcaicd may form the real danger.

Analysis of soil, water and livestock and
of pioducc Irom gardens in ihe aiea has
revealed the presence oi chemicals from ihc
dump in concentrations of teths io
hundredths of milligrammes per
kilogramme weight.

However, the future of the dump rests
on the problem of clearly identifying
2.3,7.8-TCDD. Samples from the drums
have been analysed by Pinfcisor O.
Hulzinger*slcainatAmsterdam University

vt

y > i

fb'S U "s.
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and have also been tent t Milan for
analysis by the laboratory involved in
investigating the Sevcso incident. A
definite solution io the problem B not
expected before Ihe summer .

These pollution scandals prompted a
national inventory of chemical waste in ihe
Netherlands due to be completed hy me
end of 198). So far, however, only two of
ihc eleven Dutch provinces have reported
their findings.

The problems of the Netherlands have
also attracted intermational interest. Dr
David Cosile, administrator of ihe US
Environmental Proicctiun Agency, xixiiad
the Lekkerkctk dump while he was in the
Nctlicilands to sign a memorandum nn
cooperation between ihe iwocouiiliies. Ji
Tolhu of [Ihc United Nations
Environmental Programme, a regular
vixiio. to the country, 1, partiaularly
interested in lhc chemical pollution
problems.

Tlie latest revelation w av in December ul
lest year, when small jiimhiiiis Of the toxic
substance methyl |irtusiid* were Imind in
dunlin.* waitr So ill* kb "glitral area

500 11 O A O I I 1 O
ilr.iiil,,! ill, ,.nl, ;)mj ,ni .iiiu.il,J 3,in|
ult J vair 24" 1, 10 it S 1,.]— . pet
mu ol ihe im.il «3i.iiinpiiini hi dig
npp.iicnil, xccp,d 1m>¢1liln' PVC luhct
utcd lor pin,iu u.oer Joinhuiiun As a
result, ilie Munster lor Public Health has
m.uk public water supply companies
respoMtitile alto toi pr.vaie supply pipes.
However, ii now turn's out that PV'C lubes
arc widely used in ihe NeiheilanJs tor
ifaritpomiif water wh.ch has brcn tested

for pollutants such asrnci yl bromide.
C spcr behuuring

Gcneiic engineering

Planning bu#fs
H*askmfion

Echoes of the fierce public debates of
four years ago are hemp heard once again
m and arcunJ Cambridge. Mavijchuseiis,
as local city councils discuss ihe conditions
they will place on lhe ecncnc engineering
companies springing up in their midst.

The tones of ihe debate are more muicd
than before. And m each of ihe four
communities — Cambridge, Waliham,
Somerville and New ton — the talk this lime
is of negotiation rather than
confrontation. Neterihclesi, there B
sufficient concern among the companies
for the head of ai least nn: to suggest (he
need for a m'moiccoherent policy" towards
local icgulanon, possible at the state level.

The most significantly atfected to far
seems to have been Genetics Institute. This
is the company which has been tci up by Dr
Mark Ptashnc, professor of molecular
biology at Han aid University, and a local
managemem consuliant, Mr 1 otn Hcxner,
on privaicly-raised veniure capital, afier
the Harvard faculty voted against
university pjiih.ipuiion (see Nolure 27
Nuvcmber 19801, Its backers include
Vcniock. a venture capual linn owned by
the Kov(.efcllcr tainils, and Mr William
Pjleyof Columou UroaJcaiting.

Now the compjiiy fjecv a new hurdle —
gaming aicepiaiwcm ihe In,j| community.
Last November, u applied to build a
laboratory in Somerville, yuvt mvidc the
city's border with Camhi.dgc and a few
blocks from the university biology
laboratories. The application has kindled a
fierce public debate. Ai one point, lot
example, local cni/cns had suggested Ihai
research should he limned v /1 and P2
physical lOitijninu'iil fw.ilines, even
siruler ilun letinciuuiv m Canibndgc,
wliicli allow wnik up in (lie P3 level.

City enuniil meiuhe.s wins were
liriginally ill Lituuf nf giaming pmmttion
tor llie new Lilmnmuiet wuh few strings
Biiavhed Ilne hacked nIf m ihe facrnf ihc
public cniiiruv, »ti..mauy ate prciscupicd
wills seven' hndycl viits Ilial have tesulicd
ftiniia tevi'iii leduciuui m piiipeny lascx.
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Mr. Richard H. Ko”pes

State Deoartmmt of Health Services DEPT. OF HEALTH SERVICES
LEGAL SERVICES

0“fice of Regulations
/74 "P* Street, Room 840
.., ramento, CA 95814

Dear Mr. Koppes:

Thank you for your invitation to comment on proposed changes in the regula—
tions of the State Department of Health Services, Title 22, Division 4,
Waterworks Standards (R-1-78). The draft is satisfactory from my viewpoint

except for one addition 1 recorunend:

Based on our field experience and laboratory tests with plastic pipe materials,
the following addition to the standards is proposed:

Section 64624

H(g) Copper service installations shall be used where the service
lateral or distribution pipe may be exposed to gasoline,
solvents or other petroleum distillates.”
K'f ® -

Laboratory tests studying gasoline diffusion through polybutylene (PB), poly—
ethylene (PE), and polyvinyl chloride (PVC) service lateral tubing showed
that PE and PB pipe under 40 psi water pressure and embedded in gasoline-
soaked vermiculite were penetrated by gasoline in one to three weeks. PVC
pipe was not permeable to gasoline during a six-week exposure. At least
three instances of petroleum distillate penetration of polybutylent pipe have
been encountered in the field by District Water System Inspectors, there is
some indication that PVC is softened by some solvents and petroleum distillates,

thereby reducing pipe strength.

Please contact Mr. Keith Cams, Manager of our Water Quality Division, if you
have any questions regarding this addition to the regulations.

Very truly yours,

D.G. LARKIN

RECEIVED
sc: Steve Nelson, DHS
2151 Berkeley Way DEC 1 1978

Berkeley, CA 94704
m in *TIAUC
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m- Attachment «5
- iIF A/ H 1*

March 23, 1981

Department of Housing G Community Development
Division of Codes and Standards

6007 Folsom Blvd., 2nd Floor

Sacramento, CA 95819

Attention: Ms. Grace Sung

Dear Ms. Sung:

I have recently been informed of the action by the Department of Housing and
Community Development which effectively excludes the use of polybutylene plastic
piping in plumbing systems. This has occurred because polybutylene is normally
joined by flare fittings and the Department®s action in excluding flare connections

effectively excludes the use of polybutylene.

You may be interested to know that this District, which has been a pioneer for more
than twenty years in the use of plustic piping for water systems, has used poly—
butylene for its smaller residence type services for more than ten years. During
these past ten years, we have installed approximately 35,000 services thru-out the
District"s distribution system ranging from Crockett to Hayward, and Oakland to
Walnut Creek. The majority of these services are polybutylene utilizing a flare
connection at the main and at the meter. During this period, our experience with
this system has been excellent. The very few problems we have had were primarily

due to workmanship or an off-size fitting.

From our experience, it appears that the action to exclude the use of flare connections
on polybutylene piping was taken without due regard for the excellent service history
this material with flare fittings has earned thru-out the United States.

Very truly yours

D. E. CRUM, Manager
Distribution Maintenance Division

DEC/pcs

SUAHD Of DMICTDHS JON O HIYNOIOS. hnndrfil  WAHIR M MtIFAN, Wic *on.p/eme
inilINBUHKt JACK HILL KINNCIN KOKMAN KtNNCIHH SMMONS SAN)0/10 M Sk AUCS



TITLE 22 ENVIRONMENTAL HEALTH 464024
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Table Il
Steel Pipe Castings and Linings
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(Addendum #2)

LISTS OF COMPOUNDS FOUND IN WATER SAMPLES

1,2 dichloropropane
1.1.1 trichloroethane
trichloroethylene
1.1 dichloroethane
1.1 dichloroethylene
Ethyloxirane

Benzene
Methylpyrrole

Butane

Toluene

Xylenes
Trimethylbenzenes
Tetramethylbenzenes
Ethylbenzene

Chloroform
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S SCIENCES November 1, 1982

Garry L. Butterfield

General Manager

Sweetwater Authority

386 Third Avenue

P.0. Box 2328

Chula Vista, California 92012

Dear Mr. Butterfield:

I have recently had an opportunity to review the analyses performed of
the water samples taken from sites in the Chula Vista School District. In
contrast to your evaluation of this data, | find severed points that warrant
additional attention.

First, it is neither appropriate scientifically nor legally to dismiss
the excessive levels of trihalanethanes in the School®s as being simply pro—
blems warranting technical upgrading. Exposures of greater than 100 ppb of
combined THM"s should not be deened "safe" since levels above this limit have
been associated with population wide increases in the relative risk of cancer
at at least three sites: colon, rectum and bladder (1). Moreover, as you are
aware, the EPA _mu State authorities are working to generate a more appropriate
standard, set at 75 ppb.

The faci that young children may ingest a significant amount of water
while at school accentuates the toxicological concern about high trihalcmthane
exposure, since children are generally considered to bear greater risks from
carcinogenic chemicals than are adults.

As you know, the rocarmended and legal limits for THM"s were set based
on adult ingestion patterns.- not those of children for whem the relative dose
on a volume/weight ratio is almost always greater. I also find it disturbing
that you dismiss th? apparant contamination of your water service system to

% *lien Lane School with solvents and other chsn;V,als indicative of industrial
pox" .-jits, that include known carcinogens. Trich”oroethylene and 1,1 1 tri-
chic V Zane are both animal carcinogens (the latter is just completing a
bioassay that appears strongly positive in at least one strain of test animal).
Trichlorofluorcmethane, a freon, is not carcinogenic but along with ethylbenzene
provides corroborating evidence that an exogenous source of contamination,
probably of an industrial nature, has entered the water. As such, excursions
acove the recorded levels of all three compounds are possible, and cause for
prudent monitoring.

Legal notification of residents following excursions over the 100 ppb limit
is mandatory”.
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Two other chemicals are of substantially greater concern. Both aerylo—
rdtrile and the nitrosamine chemical, N-nitrosodipnenylamine are strongly
suspected human carcinogens. The first is regulated as a carcinogen by OSHA.
Neither is an acceptable contaminant- evei in the 0.50 to 2.0 ppb range- in
water that will be ingested by school children.

Of these five ocmpounds, | note that none are normally detected in the
major water sources used in California, including Pasadena, Colorado and State
Project water. In only one of these water sources is carbon tetrachloride
found (Pasadena), and then at less than half the levels found at the other
Schools. Although the State sets a limit of 5 ppb for this chemical, the fact
that the Schools have roughly half this value is of considerable concern since
carcinogenic effects are widely considered to be additive. In combination with
the other chemicals (DEEP, acrylonitrile the nitrcsoamine, solvents etc.) pre—
sent in the water which are proven animal carcinogens, the addition of still
another animal carcinogen like carbon tetrachloride in near-limit values is

disturbing.

Finally, the. elevated levels of carbon tetrachloride, phthalates and
chloroform present at all of the schools suggests that plastic pipes may be
contributing these pollutants at above "background™ levels to your school system.
The basrs for such a possibility is suggested by the demonstration that those
three classes of compounds are present in above background levels frcm water
which has resided in PVC or cPVC (2); and the absence of similar contaminants
at the detected levels in Chula Vista frcm raw water frcm other jurisdictions.
(See attached chart). |If such excessive levels are the result of plastic pipe
systems, particular attention to this potential source of pollutants is indi—

cated.

Certainly, the findings from these schools are not cause for celebration
of the cehmical purity of the delivered water. |In fact, the concomitant pre—
sence of at least six proven animal carcinogens at limit or near limit levels
at the Allen Lane school (1,1 1 trichloroethane, trihalomethanes (especially,
chloroform), trichloroethylene,. acrylonitrile, carbon tetrachloride, ~nd bis-
2-ethylhexylphthalate) is of surstantial pwl.-i"" health concern. | say this
in spite of alleged assurances that the admitt "\y excessive levels of tri-
halcmethanes poses "no problems frcm the Depar int of Health Services short
term use". Such a statement, if accurate seriously miscasts the fundamental
premise of carcinogenesis that all carcjnogenic events are irreversible and
long-term in their additivity. In short: that each chemical exposure adds to
the body burden of cancer-causing insults.

It is for this reason that the permissable levels of exposure to water—
borne hazards is stated in terms of lifetime exposure. Where children are
involved, the possibility that we are already subjecting them to carcinogenic
insults at greater than the permissable rate, as is almost certainly the case
if they are ingesting the water at any of the Schools that have been tests,
makes an”™ continued exposure border on the irresponsible. At a minimu, attempts
to reduce the trihalcmethane contaminants to below the 100 ppb level at the
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source in the" school (e.g., through addition of activated carbon filters)
would be a pruuent and reasonable course. While other water districts have
occasional excursions above this level and have not had to institute such
protective measures, the concomitant presence of other pollutants in at least
one school, (Allen Lane), makes this course desirable frcm a public health

standpoint.

I hope chat you take these observations into consideration in responding
to the expressed concerns of citizens in your area.

Sincerely,

Marc Lappe, Ph.D.
Adjunct Associate Professor

MLzam



Contaminant Comparisons Between Raw Waters & Those Found in Chula Vista Schools

Table 1: Levels in PPB

Colorado State Allen Allen Feaster
River=® Project Lane School School

Water Water School Room: | 7 15
+1,1,1 Trichloroethane ND ND 0.47 ND ND ND ND
Chloroform 36 15 16 32 31 29 34
Dichlorobromomethane 25 3.6 25 43 44 40 45
Bromoform ND ND 4.6 9.7 11 11 10
Chlorodibromomethane 20 4.6 25 44 44 45 42
Total THM"s 71 20.2 70.6 128.7 130 125 131

(Max Permitted 100 ppb)

Methylene chloride ND ND 18 30 7.6 5.2 7.5
Trichlorofluoromethrne 1.5 ND ND ND ND ND ND
+Acrylonitrile ND ND 2.0 ND ND ND ND
Evhylbenzene ND ND 1.0 ND ND ND ND
Toluene ND 0.1 0.33 0.25 ND ND ND
Carbon Tetrachloride ND ND ND 1.1 2.0 1.8 2.3
+N-nitrosodiphenylamine ND ND 0.50 0.49 0.60 0.57 0.60
+Bis-2-ethylhex7lpbthalate (not analyzed) 1.2 1.1 1.8 0.8 1.6
Dibutylphthalate (not analyzed) 4.8 4.9 5.7h 2.6 5.2
Diethylphthalate (not analyz®d) 1.2 1.1 1.8 0.8 1.6

designates suspect carcinogen for which cancer bioassays have been reviewed by author
(1,1, 1 trichloroethane, oral communication of data only: final report not yet published)

representative control values of raw water from Table 3-12 of the Montgomery Laboratory
Final Report on plastic pipe systems: Hazard Evaluation System, Department of Health
Services "Final Report on Potential Health hazards Assocaited with the Use

of Plastic Pipe in Potable Water Systems," Ocotber 17, 1980: Data given for comparison
only as parallel controls not available for Sweetwater Authority Water, 90% from
Sweetwater Lake; 10% from Colorado River Water & State Project Water; Mr. Robert Perdue,
Personal Communication of November 1, 1982.
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November 24, 1982

Mrs. Penny Allen, President
Chula Vista Board of Education
84 East "J'" street

Chula Vista, CA 92010

Heir Mrs . Allen:

It has come to my attention, through the State of California, Department
of Consumer Affairs, that plastic pipe has been installed to carry Crmt-ino
water on the grounds of the Feaster and Allen schools in your district.

The Office of the State Architect, as you know, has the responsibility
under the Field Act (Sections 39140 through 39157orthe Education Ccae)
to certify that all public school buildings comply in therules and
regulations adopted in Title 21 and the building stc-oards published in
Title 24, the State Building Standards Code.

The Office of the State Architect uses Part 5 of Title the State Plumbing
Code, as its guide for plumbing .Jegui rements. Part 5 a”* not permit the use
of plastic pipe for potable water in puolic schools. As . rule, the Office
of the State Architect has not been checking site improvements fully for
compliance with this provision but clearly, if piping on-site connecting
directly to potable water pining were plastic, it would render the intent of
Title 24 inoperative.

1 would suggest that you carefully evaluate whether the piping in the Feaster
and Allen school sites poses a health hazard and then cake whatever steps are
necessary to correcting any problems found.

If you wish to discuss this further, please call.

Very truly yours,

Barry 1. Wasserman, FAIA
State Architect

BIW:bw (916) 445-41£7

cc: Don Jephcott , N
Richard Spohn, Director
Departmer.t of Consumer Affairs
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November 5, 1982

Mrs, Penny Allen, President
Ch~la Vista Board of Education
84 East "J" Street

Chula Vista, CA 92010

Dear Mrs. Alien:

I am writing tc express my personal interest and concern about
the possibility that children at the Feaster and Allen schools
may be exposed to unnecessary levels of toxic substances in
their drinking water. I have asked Dr. Marc Lappe®, the
Department cf Consumer Affairs Special Consultant on water
quality issues, to write to the head of the Sweetwater Company
evaluating the nature and extent of any hazards that these
contaminants pose. A copy of his letter is enclosed.

Putting aside the technical issues and residual questions about
the adequacy of this series of tests, it is clear from Dr. Lappe’s
letter that a very serious problem may exist in your school.

There appears to be little question that one whole class of toxic
chemicals (the trihalomethanes), which include proven animal car—
cinogens, are present at levels that exceed those permitted by

the Department of Health Services. I am disturbed at what appears
to be a cavalier attitude about these contaminants by the Sweet-—
water General Manager because of their existing association with
increased risks of cancer in exposed human populations.

Both as a father of school-age children and as the principal
Executive Officer in the State responsible for consumer protection,

I would hope that the Board of Education would take responsible
action to determine the full extent of the risks school-age children
may experience at this particular time, and then take necessary
steps to mitigate any hazard. If Dr. Lappe®s analysis 1is correct,
the problem seems to call for an immediate resolution. I find it
inconceivable that we would tolerate the continuous exposure by
school children to known carcinogens in a "captive" environment
where their only source of potable water is a contaminated one.



Mrs. Penny Allen
November 5, 1582
Page 2

While | realize that Sweetwater Authority has leveled alle—
gations of faulty laboratory work by S-Cubed, 1 also note

that Dr. Lappe®™ finds it unacceptable to dismiss the findings

as a whole on that basis. The chemicals in question are of

such concern because of their known ability to induce human

cancer that urgent attempts to resolve the uncertainty are

needed. In the interim, the burden on the Board must be on

the side of protecting the children. If I were a parent

whose children attended any of these schools, | would want immedi —
ate investigation into alternative water sources.

Since each day during which a child ingests a carcinogen adds
irrevocably to the child®"s lifetime cancer risk, I would hope
that you would expeditiously address this matter.

Sincerely,

RICHARD 3. SPOHN
Director

Enclosure

cc: Board Members



SUMMARY SHEET

Item #5

PLASTIC PIPE WATER SERVICE FAILURES

Breakdown of Costs:

LOCATION

Memphis, Tennessee

Napa, California

San Antonio, Texas

ElI Paso, Texas

Irvine Ranch, California
Germantown, Tennessee

Puerto Rico

TOTAL:

COSTS

6.2 million

5208,000

50 million

2 million

38.1 - 38.25 million
1.2 million (estimate)

30 million

127.5 - 127.65 million



SUMMARY OF PLASTIC-PIPE

WATER SERVICE FAILURES

The following 1is a summary of plastic pipe
water service failures which have occurred throughout
the United. States.

MEMPHIS, TENNESSEE

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

NAPA, CALIFORNIA

This community used polybutylene and polyethylene
from 1972 to approximately January, 1982. Polybutylene was
used exclusively from 1972 to 1078, and polyethylene from
1978 to 1982. The city experienced failures which included
sidewall cracks, pinholes, penetrations by pebbles, sdlils on
the sides, stress failures and sheer breaks at a fitting. The
City of Napa is replacing the plastic pipe as it fails, and
the use of plastic pipe has been banned Dy the City Council.
Estimated cost for the failures is $208,000.

SAN ANTONI10O, TEXAS

This community has used polyethylene and; polybutylene
213,0. Polyethylene was uoed from 1966 to 1970, and polybutylene
from 1970 to 15)78. The pipe was used as standard material for
all service lines and was used exclusively for new services as
a replacement Ivor copper. The failures which were experienced
included pinholes, splits and sheers throughout the system.
The city is replacing the plastic pipe er. masse. At fFirst,
they only replaced it as the pipe failed, but men decided it
was necessary to replace the entire system because of the extent
of failure. The estimated cost to the city, as determined from
a lawsuit which has been filed, 1is approximately 50 million dolLlars

EL PASO, TEXAS

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



SUMMARY OF PLASTIC PITE
WATER SERVICE FAILURES

" ~>ntinued)

IRVINE RA~ R DISTRICT,
__________ C *XI_. i_ . ) A____________
This community 1i.. . polyethylene beginning in 1961
and discontinued use in approximately November, 1932. Tt was

used primarily in new development areas, and was not used to
replace copper unless the whole line had to be replaced.
Failures included the pipe splitting in half, which was
attributed to a stress problem, longitudinal cracking and

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

to 38.25 million dollars.
GERMANTOWN, TENNESSEE

This community used polyethylene and polyhutyl”ne
from approximately 1973 to 1978. Ninety percent of th? plastic

pipe was polyethylene. It was installed primarily in all new
subdivisions. Failures from the pipe included breaking due to
brittleness and snapping, usually very close to the connection
at the main or the meter where there was the most stress. The

pipe split around the circumference rather rhan longitudinally.
Costs frcm the failures r.re estimated, due to the fact that this
community is also involved in a lawsuit against the manufacturer.

Estimated cost is 1.2 million dollars.

PUERTO RICO

This island used polybutylene as a replacement for
copper because it was cheaper and would not be stolen, as was

the case for copper. It was introduced in the early 1970°s
but has been used 1in increasingly larger underground systems
since 1979. Failures included cracking from the changes in

temperature and leaks which they stspect are developing on
lines leading to residences and in the main lines underground.
The estiirated cost of replacing the poiybutylene pipes is set
at $30 million.

TOTAL ESTIMATED COSTS FOR FAILURES FROM THE ABOVE LOCATIONS:

127.5 - 127.65 million



Item #6

Plastic Plumbing Pipe EIR

Project History

Plastic Pipe

Aoplications of plastic pipe for water supply can be grouped into three major
categories: public utilities, mobilehomes and recreational vehicles, and dwellings
and structures. In the 1960°s the State Public Utility Commission approved the use
of selected plastic pipes by public utilities for water distribution systems.

During the same period, the Department of Housing and Community Development approved
the limited use of plastic pipe in mobilehomes and in recreational vehicles. The
Deoartment is now considering wnether to allow tne expanded use of plastic pipe in
dwellings and structures, expanded beyond the limited aoplications provided in the
1979 Uniform Plumbing Code (and adopted into State Housing Law) to those proposed in
the 1982 Uniform Plumbing Code. The following two paragraphs describe the dwelling
and structure applications of plastic pipe currently allowed ana proposed.

Presently, the State of California allows the use of acrylonitrile-butadiene styrene
(ABS) pipe for drain, waste, and vent (DW) applications in non-fire-rated buildings
and outside of buildings. (The terms "fire-rated” and "non-fire-rated" refer to the
structure®s ability to withstand a fire. In general, fire-rated buildings are three
or more storie”™ while non-fire-rated buildings are twc stories or less.

Technically Tfire-rating is a function of the materials and methods of
construction.) The proposed expanded ABS use would include DW applications in
fire-rated buildings within fire-resistive construction. Polybutylene (PB) pipe is
not presently allowed in California. The expanded PB use would include hot and cold
water supply applications outside a building, in non-fire-rated iuildings, and in
fire-rated buildings within fire-resistive construction.

Polyethylene (PE) pipe 1is allowed presently only for water supply outside a
building. No expanded PE uses are proposed. Polyvinyl chloride (PVC) pipe is
presently allowed for DW applications outside a building and in non-fire-rated
buildings, and for cold water supply outside a building. The expanded PVC use is
for DW in fire-rated buildings within flre-resistive construction. Chlorinated
polyvinyl chloride (CPVC) pipe is not presently allowed in California (except in
manufactured housing). The proposed uses of CPVC pipe are for both DW and hot and
cold water supply outside a building, iIn non-fire-rated buildings, and in fire-rated
buildings within Ffire-resistive construction.

Past Agency Action

The Commission of Housing and Community Development was established in 1971 to
assist the legislature and provide a public forum to find solutions to critical
housing issues. Composed of nine governor-appointed individuals, the Coimiission met
at monthly public meetings to adopt changes in the rules and regulations of the
State Housing Law and other housing-related laws under their jurisdiction.

Since 1977, the Commission has held hearings and taken evidence, both oral and
written, on whether to approve the expanded use of plastic pipe for drinking water
intake pipe, and drain, waste, and vent pipe. In 1978, the Commission filed a



Negative Declaration on the use of plastic pipe. However, further questions were
raised about the safety of such use, and in October, 1980, a draft report of tests
performed by the James M. Montgomery Laboratory for the California Department of
Health Services was presented to the Commission. These tests disclosed new
information about the leaching of toxic chemicals from plastic pipe into drinking
water .

Based on the Montgomery report and other evidence received, on November 24, 1980,
the Commission determined that new information to the project contained substantial
evidence upon which it could be fairly argued that the project may have a
significant effect on the environment. Accordingly, the Commission determined to
require an EIR prior to the approval of the use of PVC, CPVC, and ABS for drinking
water and/or drain, waste, aud vent pipe. On April 20, 1981, the Commission voted
to also require the preparation of an EIR for PB pipe. The kinds of plastic now
under consideration are polyvinyl chloride (PVC), acrylonitrile-butadiene-styrene
(ABS), chlorinated polyvinyl chloride (CPVC), polyethylene (PE), and polybutylene

(PB).

During 1981, however, the State Legislature removed funding for the Commission. The
Department of Housing and Conmunity Development, as the logical successor agency to
the Commission, has given assurances that it would continue work upon the plastic
pipe EIR without interruption and would follow the process through to completion.
Myron Moskovitz, former chairman of the Commission, has been appointed State Hearing
Officer on the plastic pipe issue as well as chairman of the plastic pipe EIR task

force.
Issues of Concern

A brief review of the more significant evidence that was presented to the Commission
concerning the need for an EIR will give a clearer understanding of the likely scope
of the EIR. Allegations were made that the solvent used to glue plastic pipe as
well as the different typesof pipes themselves leached hazardous chemicals into the
water supply. The James M. Montgomery report was a study of what actually leached
from PVC and CPVC plastic pipes and the solvents used to join them. The following
solvents used to join plastic pipe were detected by Montgomery in water stored in
this pipe: methyl ethyl aketone (MEK), tetruhydrofuran (THR), dimethyl-forr._.amide
(DMF) and cyclohexanone. In addition, other chemicals of concern were detected such
as chloroform, carbon tetrachloride, tetrachloroethene, and trichloroethene. The
degree of any potential health risk associated with the presence of these chemicals
has not been established. It is anticipated that the effect of these chemicals will
be the primary focus of the EIR. Evidence was also submitted indicating that DEHP
is round In PB pipe. Finally, there was evi lence which suggested that acrylonitri v
could leach from ABS pipe. The potential hazards associated withthe use of ABS and
PB pipes is not as well known since they were not part of the Montgomery study.

The California Department of Health Services prepared a report for the Commission
based on the results of the Montgomery study. The report discussed the potential
dangers to the public and to workers installing plastic pipe. The Health Services
report concluded th,t if adequate flushing of the piping system is performed prior
to occupancy of a dwelling, substantial reaccumulation of solvent concentrations to
potentially toxic levels is unlikely and normal water usage is likely to further
prevent the buildup of toxic levels of any of the major solvents.



Based upon field studies by the State Division of Occupational Safety and Health
Administration, the Department of Healtn Services concluded that adverse worker
health effects from inhalation of the major solvents is unlikely based on their
relatively low toxicity and field measurement of worker exposure. The Department
noted that further study was necessary to draw conclusions about suggestions made
that there is a higher Incidence of cancer among workers exposed to the solvents.
Finally, the report also noted that some workers may not we;r adequate protective
gear such as rubber gloves when worki.ng .with the solvents, raising the possibility
of dermal exposures that were not part of the field study.

Another major issue of concern regarding the approval of the expanded use of plastic
plumbing pipe is fire safety. In May 1980, the State Fire Marshal prepared a report
on the fire hazards of plastic pipe. The report concluded that the use of plastic
pipe in non-fire-rated construction, whether in residential, commercial, or
Industrial occupancies, did not present an unusual fire risk. The State Fire
Marshal, however, concluded more Tfire testing was needed on the fire safety of
plastic pipe in thr«e or more story fire-rated construction. More testing was
needed to ensure t<at plastic pipe will not contribute to unusual Ffire spread and
that the toxicity generated by the combustion of plastic pipe will not extend beyond
the area of initial exposure in quantities sufficient to prove hazardous.

Proposed Aoency Action

The Department has hired an EIR Project Coordinator, Michael C. McMillan, to
supervise an EIR consultant who will actually prepare the reports. The coordinator
works with an established EIR task force of major interested parties and has
prepared an RFP for hiring the consultant. This body will be responsible for
advising the Department on the exact scope of the EIR.

It is expected the EIR consultant will be hired during July 1982. Their Tfirst task
will be the preparation of an environmental review document. This document will
assess the impacts of the expanded use of plastic pipe and identify those issues
which cannot be resolved based on existing knowledge. Those specific issues which
cannot be resolved without additional information will be identified as needing
further testing. The environmental review document isexpected to be completed by

early November 1982.

Should additional testing be necessary, the Department would work with the Task
Force to prepare an RFP to select a testing laboratory. Tests and related analyses
should be completed during the six months following completion c the environmental
review, that Is by April 1983.

The results of the testing will then be combined with the environmental review
document to form the Draft EIR on the project. The Draft EIR is expected to be made
available for public review in July 1983.

After a minimum 45-day public review period, the Draft EIR will be revised in
response to comments raised by the public. Any significant environmental issues
raised by the public that were not addressed in the Draft EIR would then be
discussed. The Final EIR would consist of a revised Draft EIR and a discussion of
all new issues raised by the public. The Final EIR isexpected to be completed in
December 1983.
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2-Butanone and Tetrahydrofuran Contamination in the Water
Supply’
T. C. Wang and J. 1. Bricker
Harbor Branch Founeation, Irc., fifl J, Box 1%. AL Pioroc. Ha. 33450

MEK (2-butanone) and THF (tetrahydrofuran) were
found ;n high concentrations in our laboratory®"s water .
outlets o after PVC (polyvinyl chloride) pipe instal—
lation. Subsequent analysis confirmed that the solvents
from the PVC pipe cement used to Join the tubing were
li/aching into our water supply. Wate?" samples were taken
at various residence times in the pipe to observe the
solvents® leaching kinetics.

MATERIALS AND METHODS

Before sample collection, the water was run for
about 30 min to purge the contaminated water from the
pipes. After flushing, the tap was closed for a prede—
termined :ime to establish aresidencetime for the water
in the pipe. Twenty-five mL of water were collected and
placed in a corning Midget bubbler unit (C): figure 1
shows the sample collection scheme: nitrogen gas (A),
purified through charcoal and silica gel column (B), was
then bubbled through the sample (C) to purge the volatile
organics from the water onto the Tenaxcolumn (D).
Nitrogen flowed at a rate of 35 cc/minfor 15 min. The
volatile organics were thus concentrated on the Tenax
column (NOVOTNY 1974, PELLIZZARI 1975), a 13 cm X 6 mm
ID stainless tubing packed with 0.2 g of 60/80 mesh
Tenax and fitted with a Swagelok fitting on the inlet
and a Luer-Lock syringe needle adapter on the outlet.

D
127777777k

C
Figure 1, Sample Collection Sch

Harbor Branch Contribution No. 191
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After sample callection, the column (0) was removed
from the bubbler unit 1C3, fitted with a No. 20 syringe
IE) needle on one end and connected to the gas chromaco-
graph nitrogen carrier gas line (Al on the other end as
shown in Figure 2. With the carrier gas bypassing the
Tenax column, a heati,ng wire (K) was used to heat the
column for S min to a final temperature of 155 C. The
carrier gas was then switched using a three-way valve
L to che column for 1.0 min, eluting the organic com-
pounds from the Tenax column to the G.C. column (G).

Analysis was performed using a 1.2 m x 3 mm OD
glass column packed with 0.21 Carbowax 1500 on 50/80
mesh Carbopak C; carrier gas low race was 8 cc/min.
Column temperature ues maintained at 23.5 C for 5 min
and then heated at a rate of 8 C/min to reach a final
temperature of 60 C. The samplers® was measured* by a
flame ionization detector (I) and recorded on a scrip
chart recorder (J). The sample was also injected into
a GC-mass spectrometer for positive confirmation.

Recovery. Distilled water (25 ml) fortified with 50

UL each of MEX and THF was preconcentrated and analyzed
using the identical procedure as for sample analysis.

A linear calibration curve was obtained for the range
of samples analyzed. Average recovery efficiency was
found to be 12 and 14% for HEX and THF, respectively.
Results were corrected for the true values in the
samples based on these values.
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RESULTS AND DISCUSSION

Two secs of water samples were collected 6 and 8
mt after PVC pipe installation and usage in our labora—
tory. About 80 feet of 1.5 in. diameter PVC pipe was
installed. Bond Titep" (Pearsall Polymer Co.) PVC pipe
cement was used for joint connection. About 40 gal of
water were used daily in the laboratory. The water
temperature was about 21 C. Seven water samples at dif—
ferent residence times in the PVC pipe were taken for
analysis. After each sample taken, water in the PVC
pipe was thoroughly flushed out and one sample was
immediately taken and analyzed. This sample was reported
as zero residence time in the pipe. Each sample was done
in triplicate, average data were used (Table 1). Devia—
%ionMgz each experimental run was 0.8% for THF and 0.6%
or :

Wht-ti the residence time was zero, there was no
detectable MEX or THF found in the samples. Both MEK
and THF concentration increased with a longer residence
time and finally approached an equilibrium condition.
The final equilibrium concentration for THF and MEK in
the first see of samples was 13 and 4.5 ppm, respectively
The second set of water samples, taken at 8 mo after PVC
pipe installation and use, reached a final equilibrium
concentration for THF and MEK of 7.5 and 2.2 ppm, respec—
tively. The results show that the residence time for
MEK and THP compounds in both sets of samples reach
equilibrium concentration in about 48 h.

A comparison of the data from the two secs of
samples indicates that concentration of both HEK and
THF in the second sec were reduced to 1/2 of the concen—
tration in the first set. About 2,400 gal of water was
used during the period of samples taken between Sec £
and Set Il. This water presumably removed some of the
MEK and THF from PVC pipe cement in the pipe.
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SUMMARY

Assembly Concurrent Resolution 98 - Papan (Resolution Chapter 11,
Statutes of 1980) requested the State Fire Marshal to prepare a written
report to the Commission on Housing and Coimiunity Development on "the
potential flammability of plastic pipe and the fire hazards associated
with its use, in which the State Fire Marshal analyzes the potential fire
hazards in residentialt cormercial and industrial installations of plastic
pipe and evaluates the need for specialized firefighting techniques or

equipment when fighting fires involving plastic pipe. "

The State Fire Marshal concludes that:
(1) The use of plastic pipe in non-fire-rated construction,
whether in residential, commercial, or industrial

occupancies, does not present an unusual fire risk.

@ In multi- (3 or more) story fire-rated construction,
additional in-depth fire testing iIs necessary to: (@)
ensure that plastic pipe will not contribute to unusual
fire spread; (b) that the toxicity generated by the
combustion of plastic pipe will not extend beyond the
area of initial exposure iIn quantities sufficient to

prove nazardous.

(@) The use of self-contained breathing apparatus affords
the firefighting community necessary protection in

combatting fires involving plastic pipe.
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DEPARTMENT OF HOUSING AND COMMUNITY DEVELOPMENT
DIVISION OF CODES & STANDARDS Administrative Section
F. 0. Box 1407, Sacramento, CA 95807 (916) 445-9471

CDmunD G bbgwn jt.

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

The Department of Housing and Community Development has undertaken an
Environmental Impact Report under the provisions of the California
Environmental Quality Act before authorizing the expanded use of plastic
pipe. The Environmental Impact Report is required because a significant
controversy exists, and because evidence exists, although disputed, that
plastic pipe may cause actual or potential significant adverse environmental
or public health effects by leaching hazardous or carcinogenic chemicals,
and/or may pose fire safety or worker safety hazards. The types of pipe
being studied are PVC, CPVC, and PB for potable water and AI1S and PVC for
drain, waste and vent.

The Environmental Impact Report will also evaluate existing uses of plastic
and metal pipe. Until the Environmental Impact Report is completed and
reviewed, the expanded use of plastic pipe is not approved by the state
beyond the uses adopted by the state in 1979.

Because of an order of the California Supreme Court, the Uniform Plumbing
Code, 1982 Edition, 1is 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 31,

1979. The 1979 Edition is the current edition being enforced under the State
Housing Law.

Oo~nof



In accordance with the 1979 Edition, plastic pipe may be used as follows:
Drainaoe Systems
Section 401 - Materials

(@ Drainage pipe shall be cast iron, galvanized steel, galvanized wrought
iron, lead, copper, brass, ABS, PVC, or other approved materials naving’a
smooth and uniform bore, except: 1. That nogalvanized wrought 1iron or
galvanized steel pipe shall be used underground and shall be kept at least
six (6) inches (152.4mm) above ground. 2. ABS or PVC installations limited
to residential construction, not more than two (2) stories in height.

(b) Drainage fittings shall be of cast iron, malleable iron, lead, brass,
copper, ABS, PVC, or other approved materials having a smooth intent.> water-
way of thesame diameter as the piping served and all such fittings shall
conform to the type of pipe used.

Water Distribution
Section 1004 - Materials

(@) Wate= pipe and fittings shall be of brass, copper, c:st iron, galvanized
malleable iron, galvanized wrought iron, galvanized steel, lead, or other
approved materials. Asbestos-cement, PE, or FVC water pipe manufactured to
recognized standards may be used for cold water distribution systems outside
a building. All materials used in the water supply system, except valves and
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
a**e-valid only if they were adopted in compliance with CEQA and other
requirements of law.

At tne present time, local amendments proposing the expanded use of plastic
pioe beyond that authorized by the 1979 code should be undertaken with caution,
and In a mannef¥ to ensure strict compliance with applicable law. The State of
California has determined that sufficient information has been presented to
require the preparation of an Environmental Impact Report. Therefore, for any
new application of plastic pipe materials involving water supply for human
consumotion covered by the EIR (PB, PVC, CPVC), it is the opinion of this
department that a negative declaration by a local jurisdiction is not suffi-
cient., and sjch action would likely subjewt the jurisdiction to litigation.
Local jJurisdictions are advised to await the department"s completion of its
Environmcntal Impact Report, currently underway. The California Environmental
Quality Act must be complied with if a local jurisdiction decides to amend its
code.



Item #10

ro0. sox 3¢ SACMAM IMTO  T1HI
it- « fTH ITWHT. TACWAMCHTQ TUK * D«»AWTM«WT Or FEKNIWAL IXWIC»» » STATX Or CAUrpWNtA < IDMUND a. FROWN JR,, OOVKNNOM

, Office
or rne

ect

OFFICE OF THE STATE ARCHITECT
ADVISORY BULLETIN

DECEMBER 51, 1982

TO: ARCHITECTS, ENGINEERS, SCHOOL DISTRICTS AND
COUNTY SUPERINTENDENTS

RE: USE OF PLASTIC PIPE IN PUBLIC SCHOOL BUILDINGS

The Structural Safety Section of the Office of the State Architect
(0SA/SSS), which 1is charged with administering the "Field Act",
hasresponded as follows to inquiries regarding the use of plastic
piping in public school construction:

1. The current State Building Standard which applies
to plumbing systems 1in public schools is the State
Plumbing Code, Part 5 of Title 24, CAC, 1issued in
Register 68, No. 41 dated November 2, 1968,

2. The restrictions on materials which can be used for
piping and fittings for drainage systems, vent systems
or water distribution systems are contained 1in Article P2
of Part 5, Title 24. In addition to the specific
materials listed in Section P208, PZ11, P212 and P215 of
Article P2, provision is made for use of "other approved
materials” as determined by the enforcing authority.

3. The State Architect had determined 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 1in portable buildings; drains
carrying acid wastes from laboratories; and plumbing
lines carrying gas, water and drainage wasv.es under —
ground outside of buildings. This has been the policy
enforced by O0SA/SSS since that date.

4. On the 10 November 1982 the Division of Codes and
Standards of the Department cf Housing and Community
Development issued an Informational Bulletin No. SH 82-5
regarding plastic piping systems which states 1in part:

"The Department of Housing and Community Develop—
ment (HCD) has undertaken an Environmental Impact
Report under the provisions of the California
Environmental Quality Act before authorizing the

expanded use of plastic pipe.



Office of the Stat. Architect -m?. jecember 31, 1982

m2arry at.

The Environmental Impact Report is required

because a significant controversy exists, and
because evidence exists, although disputed, that
plastic pipe may cause actual cr potential signif—
icant adverse environmental or public health
effects bv leaching hazard) io- or carcinogenic
chemicals, and/or may pose fire safety or worker
safety hazards. The types of pipe being studied
are PVC, CPVC, and PB for potable water and A3S

and PVC for drain, waste and vent.

The Environmental Impact Report will also evaluate
existing uses of plastic and metal pipe. Until
the Environmental Impact Report is completed and
reviewed, the expanded use of plastic pipe is not
approved by the state’ beyond the uses adopted by
the state in 1979**_"

* (.Far residential uses.)
** CU~iform Plumbing Code, 1979 Edition)

Because of the particular concerns raised regarding the
potential health hazards that may exist when plastic pipe

is used 1in transporting, potable water for use by school

age children the Office of the State Architect is recommend—
ing that plastic pipe not be used on school sites for

potable water distribution systems until the Environmental
Impact Report being prepared by HCD 1is completed and reviewed.

Until the results of the Environmental Impact Report aTe
reviewed and evaluated the O0SA/SSS will continue to limit
the use of plastic pipe for plumbing systems in public
school projects to vent piping in buildings, waste lines

in portable buildings and drains carrying acid wastes from
laKn ¥"Jfnri Oc

Wasserman

State Architect
(916) 445-4167
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RICHARD A. ALBRECHT, A. PAUL GRIES3EL,
ROGER DICKINSON, KATHLEEN E. DOYLE,
LAURA W. KAPLAN

DEPARTMENT OF CONSUMER AFFAIRS

DIVISION OF CONSUMER SERVICES

1020 "N" Street, Room A-602

Sacramento, California 95814

Telephone: (916)445-5126

Attorneys for Plaintiff RICHARD P. SPOHN,
Director of the California Department of
Consumer Affairs

GEOFFREY COWAN, Attorney at Law

10951 W. Pico Boulevard

Los Angeles, California 90064

Telephone: (213)470-3000

Attorney for Plaintiffs FRIENDS OF THE EARTH,
CONSUMER FEDERATION OF CALIFORNIA, AND
AILEEN ADAMS

RAYMOND J. LEONARDINI

LEONARDINI & FATHY

A Professional Corporation

400 Capitol Mall, Suite 221

Sacramento, California 95814

Telephone: (916)441-4405

Attorney for Plaintiff STATE BUILDING &
CONSTRUCTION TRADES COUNCIL OF CALIFORNIA,
AFL-CI0

SUPERIOR COURT OF THE STATE OF CALIFORNIA
COUNTY OF LOS ANGELES

RICHARD B. SPOHN, DIRECTOR OF THE CALIFORNIA

DEPARTMENT OF CONSUMER AFFAIRS, FRIENDS OF

THE EARTH, CONSUMER FEDERATION OF CALIFORNIA,

STATE BUILDING AND CONSTRUCTION TRADES COUNCIL No. C395294
OF CALIFORNIA,&AILEEN ADAMS,

#11

FIRST AMENDED
Plaintiffs, COMPLAINT FOR
INJUNCTION AND

V. OTHER APPROPRIATE

RELIEF

INTERNATIONAL ASSOCIATION OF PLUMBING AND
MECHANICAN OFFICIALS, a California corporation,
and DOES 1 through XX,

ic/j.0MAIL

Defendants.
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11 Plaintiffs allege that:
2r FIRST CAUSE OF ACTION
35 1. Plaintiff, RICKARD B. SPOHN, Director of the
4%|Department of Consumer Affairs of the State of California brings
SIjﬂﬁs action under the authority conferred by Business and
G%rofessions Code Section 321 in order to protect the public from
7'misleading and untrue statements and unlawful, unfair, and fraudu- !
Qilmt business practices, and to prevent damage to the interest of
9i|consumers due to violations of the California Environmental Quality
10hct (hereinafter CEQA"/ , Public Resources Code Section 21000 et sea. ,
11>and negligent misrepresentation.
121 2. Plaintiff, FRIENDS OF THE EARTH 1is and was at all
B;times herein mentioned a non-profit association committed to the
u! preservation, restoration, and rational use of the earth. Friends
1s10f the Earth has over 27,000 members in fifty states and outside
161 the United States of which approximately 9,000 members reside in
ﬂJCalifornia. Friends of the Earth brings this lawsuit on behalf of
la; itself, its members, and the general public.
19j 3. Plaintiff, CONSUMER FEDERATION OF CALIFORNIA, 1is
20jwas at all times herein mentioned an unincorporated association of
211 about 80 organizations, representing approximately one million
22| Californians, and about 200 individual members. The Consumer
23; Federation of California exists to protect all consumers against
24, fradulent, unfair, and unsafe practices and for better programs of
o5 cons;imer education to address the needs of consumers for informa—

2 tion. The Consumer Federation of California brings this lawsuit on

o71behalf of itself, its members, and the general public.

CAII»O»HI» -2-
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22

23
24
25
26
21

4. Plaintiff, STATE BUILDING AND CONSTRUCTION TRADES
COUNCIL OF CALIFORNIA (hereinafter referred to as "Building Trades
Council™), chartered by the Building and Construction Trades
Department of the American Federation of Labor- Congress of
Industrial Organization, 1is and was at all times herein mentioned
an unincorporated association organized and existing under the laws
of the State of California with its principal place of business in
the City and County of Sacramento. The Building Trades Council is
a statewise organization representing more than 357 local unions,
28 local councils, 35 craft councils, and over 300,000 state
residents, of which the latter generally provide over 90 percent
of the building and construction labor force in the State of
California. The Building Trades Council has among ics principal
purposes:
"To provide for the general welfare of its

affiliates and their members and employees represented

by its affiliates and all employees and working men,

women and minors insofar as in the opinion of this

Council, their general welfare has or may have any

effect, direct or indirect, upon the general welfare

cf its affiliates, and members of its affiliates or

the employees represented by i1ts affiliates or both,

and without in any way limiting the foregoing:

"To promote the development of health and safety
practices and procedures to the end of protecting

the health and safety of the members of its affiliates
and all employees and working men, women and minors."

The Building Trades Council brings this lawsuit on behalf of
itself, its members, and the general public.

5. Plaintiff, AILEEN ADAMS, is and was at all times
herein mentioned an individual consumer, a homeowner, and a

resident of the State of California and the County cf Los Angeles.

-3-



I, She brings this lawsui- on behalf of herself and the general public?
2. 6. Defendant, INTERNATIONAL ASSOCIATION OF PLUMBING AND
3.MECHANICAL OFFICIALS (hereinafter I1APMO) is, and at all times

4 herein mentioned was, a Califor iia corporation, with its principal

1 !
5 place of business in the City of Los Angeles, County or Los Angeles!.

| * I
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7. Plaintiffs do not know the true names and capacities

»

of the defendants sued as DOES | through XX.

-

3 8. Whenever reference 1is made in this First Amended )
4 Complaint to any act of defendants, such allegation shall be deemed|
5 to mean that defendants and any officers, directors, agents, and N
employees of any defendants did or authorized such acts to be done }

7 while actively engaged in the management, direction, or control of 1
the affairs of defendants, and while acting within the course and e
g scope of their employment.

10 9. Whenever reference 1is made 1in this First Amended

11 Complaint to any acts of defendants, such allegations shall be

1o deemed to mean the act of each defendant acting individually-

13 Jointly and severally.

14 10. IAPMO is the functional equivalent of a public agency

15 lts voting membership 1is comprised of governmental jurisdictions

lej and government building officials from western states, including

17 California, who regulate plumbing, heating, air conditioning, and

\] related mechanical construction. A major source of financial

1
197 support for I1APMO 1is derived from dues paid by member governmental j

50 jurisdictions.

21 11. IAPMO publishes a variety of material for wide
22.dissemination to the public, including, but not limited to, 1its

23 "Uniform Plumbing Coder ~hereinafter UPC) and its research

o4- Directory which 1is generally used in conjunction with its code.

osj 1APMO represents that these publications provide for the "minimum

I i

26 requirements ard standards for the protection of the public health,!
I

97' safety, and welfare.” IAPMO further represents in its publications]



that "the consumer 1is entitled to more than a safe and sanitary
o> plumbing system.™ These publications in a multi.,, dc of places
OJ[contain the reproduction of a seal of IAPMO which contains the
4 inscription, "plumbi. g safety."

i
5:
6i 12. The unmistakable message of the IAPMO publications
7 is that approved and listed plumbing products and materials can be
« vViewed by the public as meeting the minimum standards for health
gj and safety.
10i 13. In fact, I1APMO performs no independent testing to
jjj determine if its various plumbing products contain harmful chemi—
121 cals or fire properties that would adversely affect human health.
Bflnstead, IAPMO decides to either approve or list various plumbing
14]_Iproducts in its publications by an organizational determination
isithat is wholly unaccompanied by any scientific scrutiny of the
16 So-called listed or approved products. Thus, plumbing materials
171 are routinely approved or listed in IAPMO publications as 1if they
Ia!Imeet certain minimum health and safety standards when in actuality
19;IAPMO conducts no independent testing of the health, safety, fire
og Or environmental factors that are involved with a prospective
o171 Plumbing product.

29 14. IAPMO represents that on-site inspections by IAPMO

o3 OFf manufacturing processes of products listed in the research

o4 Directory assures that minimum standards of health and safety

o5 are maintained. In fact, I1APMO never tests for organic chemicals
2: or any other chemicals that may pose human health problems, nor
27.does IAPMO test for fire properties of such plastic pipe, nor for

J
1



1 adverse health effects from fumes to workers who install such

2 plastic pipe.

3 15. IAPMO 1is paid an application fee, a listing fee and
4 an evaluation fee by plumbing manufacturers who have their product !
S;either approved or listed in various I1APMO publications. A
3}manufa curer continues to pay a listing fee yearly for the annual
vii listing of its product. Such fees, when pai”, permit manufacturers
S%to affix to their product the IAPMO seal or logo with the words
95"plumbing safety." .

>.% 16. The purpose and effect of the I1APMO publications is
IHIto induce and promote materials and products by providing a
I2Fplumbing code and research Directory which is acceptable to as

1
13'many governmental jurisdictions as pc.sible and which receives

i4Ewidespread adherence among those whc purchase and install plumbing
15! systems. IAPMO has achieved such purpose in that California

16 Housing and Community Development Department (hereinafter HCD),
171 Health and Safety Code section 50550 et sea., which is responsible
Iarfor approving building standards for residential dwellings, must
191 Impose substantially the same requirements as, inter alia,

zoithe UPC. Failure by the HCD to do so within one year of

211 the publishing of the UPC leads by operation of law to the

,, automatic approval of the UPC. (Health and Safety Code section

23 17922(a).) Within one year after the effective date of changes

24 adopted pursuant to section 17922, California cities and counties
o5 /1117

o6 /171117

o7 1111/
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1 are required to adopt the same changes by local ordinance.

2 (Health and Safety Code section 17958.)

3 17. Due to the legal requirements set fortZ, in
4:paragrapn 16, supra, which, in effect, mandate the adoption of the
5..|;UPC in Caliiornia, new editions of the UPC, which are published by
6 1APMO and widely disseminated within California, are treated as
7;|‘though they represent current law. Many local governments adopt
8.!new editions of the UPC into local ordinance verbatim without
QJtregard to any action by HCD, and local building officials, con-
10; tractors, plumbers, architects, and others 1in California rely on
111 the UPC from the date it is disseminated to guide them in
12':'installing sate and legal plumbing materials. The dissemination
13, of the 1982 version of the UPC within California 1is imminent. The
14'_research Directory listings are disseminated with the same intent
JS'J 18. The current editions of the various IAPMO publica-
16—1itions, viz., the UPC and the research Directory, 1include approvals
17"and listings of various plastic plumbing components including
Itnpolyvinyl chloride (PVC) plastic pipe, polybutylene (PB) plastic
I91|||pipe, chlorinated pel/vinyl chloride (CPVC) plastic pipe, and

2q lacryloni trile butadiene styrene (ABS) plastic pipe.

21;]! 19. The California Environmental Quality Act (CEQA) ,
zzlPuinc Resources Code section 21000 et seg., and the Guidelines for
Zﬂﬂme Implementation of CEQA (hereinafter Guidelines), 14 California
24;iAdministrative Code sections 1500 et, sea., require a pi alic agency
25 to prepare an Environmental Impact Report (hereinafter EIR) on any
26-project which "may have a significant effect on the environment."

271" (Public Resources Code settion 21150.) "A significant effect on



>»

!' the environment means a potentially substantial, adverse cnanye inI
2 the environment." (Public Resources Code section 21068.)

5 20. In 1977, the Commission on Housing and Community

4 Development (predecessor to HCD for this 1issue) began an investi-

|
5 gation into the safety and utilitv of using plastic Dipe for

J various purposes in residential dwellings. After a long series of
hearrngs and preliminary studies, the Commission finally concluded
8 that all of the plastic pipes noted above, viz., PVC, PB, CPVC,

9 and ABS, involve substantial evidence of potential or actual

10 significant adverse environmental effects with respect to their
Qijexpanded use in California. Accordingly, the Commission voted to
F2'lhave an EIR prepared as required under CEQA. Preparation of this
13 EIR is going forward at this time, and will address a wide range
14 of issues involving potential adverse effects from the above-noted
15. plastic pipes in regard to their possible toxicological dangers
5" for drinking uater, possible fire hazards, and possible hazards to
17!fworkers involved in the installation of plastic products. These
L8 safety and chemical issues are so complex that HCD now estimates
1J that the EIR will not be done any sooner than mid-1904, and

because of its complexity, HCD has contracted to have the Stanford

21:Research Institute do the entire task.
2.2) 21. At its annual conference on October 13, 1981,
23iReno, Nevada, those attending, 1including voting delegates, were
24-iiinformed, both orally and in writing, that the Commission had

' voted to require preparation of an EIR for CPVC, PVC, PB, and ABS
261|p|astic pipe for use before approving the expanded use of these

27 plastic pipe components due to the existence of substantial

in



1 evidence of potential or actual significant environmental
2,from the use of such pipe, including but not limited to,

3 adverse toxicological and fire hazard problems.
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24

25;

26:

22. Defendant I1APMO knows or with the exercise of
reasonable care should know that the piemotion of PVC, PD, CPVC,
and ABS plastic pipe as it exists in various publications of IAPMO
is misleading and deceptive, 1in that IAPMO creates the false
impression that such types of plastic pipe have been determined
to present no actual or potential danger of public health and
safety and that they may be lawfully used in California. In fact, !
until such time as the EIR is completed by HCD and a decision is
made regarding the use of plastic pipe, the safety of the use of
such plastic pipe is unknown and remains impermissible under the
law, except for limited drain, waste, and vent pipe purposes.

23. In order to prevent potential and irreversible harm
to consumers and other members of the public in California, an
injunction should be issued pursuant to California Business and
Professions Code section 17535 as requested in the prayer below.

SECOND CAUSE OF ACTION

24 . Plaintiff realleges and incorporates by reference

paragraphs 1 through 23, inclusive of the First Cause of Action

- as though set forth at length herein.

25. IAPMO"s Research Committee receives application

1 fees, listing fees, and evaluation fees from manufacturers in

order to list plumbing products and materials in 1APMO1ls research

-Directory. Further, during its annual business meeting, IAPMO

decides by a simple majority vote of its active members present
at the meeting whether to amend the UPC code by adopting recomrnen- j

dations of its Code Change Committee.

11777

-11-



t 26. Approval or listing of plumbing materials in the

2,UPC or research Directory has the potential for resulting in a

Sthysical change in the environment, directly or ultimately, as

4%determined by the HCD.

5& 27. 1APMO has either approved or listed PVC, PB, CPVC,

5|@and ABS plastic pipe in its various publications without doing

7lsufficient independent testing on its own or reviewing and con-

g|lsidering environmental examinations being prepared for these

g plastic pipe products by the HCD.

10 28. By failing to await a final determination under

111 CEQA by HCD prior to adopting and disseminating the 1982 edition

12|iof the UPC and by listing such products in its research Directory,

13fIAPMO has violated CEQA. Consumers and other members of the

]A’public in California may suffer serious, potential injury as a

151result of such action since the public®s health may be adversely
affected and significant costs may be incurred by consumer and

171 other members of the public to replace the UPC-approved or

LaIUPC—Iisted types of plastic pipe if the EIl. should conclude there

10j are significant adverse environmental effects which cannot be

20- Mitigated. To prevent such unfair, unlawful, or fradulent

o i business practices, an injunction should be issued pursuant to

22:California Business and Professions Code section 17203.

231
24, THIRD CAUSE OF ACTION
o5 29. Plaintiffs reallege and incorporate by reference

og- Paragraphs 1 through 28, inclusive of the First and Second Causes

o7- 0F Action as though set forth at length herein.

C%@TWPR
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1 30. In approving and listing PVC, PE, CPVC, and AES

2 plastic pipe components for various uses and allowing its sea] to
Ihe affixed to such pipe, IAPMO negligently and without exercising

4J0rdinary care represents that such pipe is safe for the purpose

5 for which it is intended, whereas such pipe has yet to be deter-

b;ﬁined under California law to be safe, and in fact, HCD has found

71 that substantial evidence of potential or actual adverse environ-

ajmental effects exists and has determined an EIR 1is required, prior

9j3to a decision for use, if at all, in California, to determine the
1

I=1safety of using such pipe. IAPMO has 1ignored such information*

7
HjCunreasonably 1in making its representations that such pipe is safe.
122. 31. Relying on the UPC and seal affixed to such pipe

13?with IAPMO®"s consent, and believing that the representations are

14, true, contractors, plumbers, and the general public will install

15 such pipe and local building inspectors will approve such pipe
Ibefore the EIR is completed and reviev;ed and a determination

17" regarding the safety of such pipe 1is made.

' J 32. As a proximate result of IAPMO"s negligence,

19gconsumers and other members of the public in California may be

20Isubject to harm. In order to prevent such harm, an injunction

Zlashould be issued pursuant to California Business and Professions

2>i Code section 17203 as requested in the prayer below.

23 FOURTH CAUSE OF ACTION

24 33. Plaintiffs reallege and incorporate by reference

2! paragraphs 1 through 32, inclusive of the First, Second, and

26 Third Causes of Action as though set forth at length herein.

27 y7777
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1 34. Because IAPMO knows or should know that the UuPC is
2 relied upon and will be relied upon in the future by contractors,
3 plumbers, architects, local building officials, and the general
4 public as though it is the law in California prior to a decision
5 by the appropriate state agencies, the course of conduct set forth
6 above violates California Business and Professional Code section
7" 17200 in the following respects:

a. It is an unfair business practice;
9l b. It constitutes a violation of section 17500 and
101 thereby section 17200; and

111 C. It constitutes a violation of CEQA and thereby
1

12isection 17200.

Bf 35. In order to prevent potential harm to consumers
141 and other members of the public in California, an injunction

15| should be 1issued pursuant to California Business and Professions
16! Code section 17203 as set forth 1in the prayer below.

17" WHEREFOFE, plaintiff CALIFORNIA DEPARTMENT OF CONSUMER
18 AFFAIRS, and all other plaintiffs pray for judgment as follows:
19" 1. For injunctive relief enjoining IAPMO from
201 buting any of its publications including but not limited to its
21JUPC and research Directory without notice in at least 10 pt.

22" bold type placed at such location in these publications where

231 reference is made to CPVC, PVC, PB, and ABS plastic pipe to the
241 effect that an Environmental Impact Report is now being prepared
25, in California to determine whether the use of CPVC, PVC, PB, and

26 ABS plastic pipe poses a danger to public health because of con-—

271 tamination of drinking water, unreasonable fire risk, and installer
|
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1 exposure to toxic chemicals. Further, such notice should include
2 a disclaimer that IAPMO has not tested such products for any of its
3 chemical .characteristics, fire properties, or installer risks.

4 And, that the use of the I1APMO seal 1is permitted upon payment of a
5 fee and demonstrates that such plastic pipe meets only manufacturerl

6 standards and is not tested for public health and safety standards.(
<

7 Lastly, that until such time that the EIR is completed by HCD and
8 a final decision is made regarding the use of plastic pipe, Iits
pﬁ%Be remains aenerally impermissible in California.

J
10 DATED: September 30f 1982.

] Respectfully submitted,
[
i LEGAL SERVICES UNIT
121; DEPARTMENT OF CONSUMER AFFAIRS
JFF DIVISION OF CONSUMER SERVICES ;
\ RICHARD A. ELBRECHT
Supervising Attorney
15 A. PAUL GRIEBEL
; Litigation Coordinator
161
17"
By: A -, 1
18 ROGER DICKINSON 1
Attorneys for Plaintiff 3
ly RICHARD B. SPOHN, Director
CALIFORNIA DEPARTMENT OF
20| CONSUMER AFFAIRS
21
I LEONARDINI & FATHY
23 A Professional Corporation
24
Ny By:
251 RICHARD G. FATHY
Attorney for Plaintiff
26| STATE BUILDING & CONSTRUCTION
| TRADES COUNCIL OF CALIFORNIA,
27! AFL-C10
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Item #12

2 CIVIL mh 64671

IN THE SUPREME COURT OF TIIE STATE OF CALIFORNIA

IN BANK EILEC

2190

SPOHN, AS DIRECTOR, ETC., ET A n n
V.

' . ‘- 1
INTERNATIONAL ASSOCIATION OF PLUMBING A;;EEEVHHNICAL
OFFICIALS, ETC., ET AL. ~

Petition for hearing is granted. Cause and application
for stay pending appeal are transferred to this Court. Pending
final determination of the appeal herein, distribution within
the state of the .1982 edition of the Uniform Plumbing Code is
hereby enjoined, unless listings of the varieties of plastic
pipe known as PB, PVC, and CPVC are omitted, or such listings
are accompanied by a warning substantially in the form suggested
by the Department of Consumer Affairs with respect to the
possible toxicity of, and pending Environmental Impact Report
concerning, such varieties of plastic pipe. The cause is re—
transferred to the Court of Appeal, Second District, Division

Four.

/L/UVst0 i-

yujhca



A COMPENDIUM
ON

INDOOR POLLUTION

DEPARTMENT OF CONSUMER AFFAIRS



CLEAN YOUR ROOM!

A Compendium Describing a Wide Variety of Indoor Pollutants
and Their Health Effects, and Containing Sage Advice
to Both Householders ar,d Statespersons in
the Matter of Cleaning Up,

AND INCLUDING

A List of Experts Who Know What They®re
Talking About

AS WELL AS

A Consumer Clean-Up Kit

REPLETE WITH

A Body Chart

EDMUND G. BROWN JR.
Governor

ALICE A. LYTLE, Secretary
State and Consumer Services Agency

RICHARD B. SPOHN, Director
Department of Consumer Affairs

tfGnsurr.es*
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Chapter 111.N
PLASTIC PIPE FOR POTABLE WATER

1. SUMMARY

The general topic of the quality of potable water
is beyond the scope of this study. However, a new kind
of piping is being introduced that raises questions
about the quality of the potable water that it delivers.
Recent tests suggest that such water may contain organic
chemicals, principally plasticizers and solvents, most
of which were introduced into the environment within the
last generation. Several rre known or suspected
carcinogens. Plastic pipe represents a specific example
of the generic way in which we are restructuring our
indoor environment. Thus, a discussion of this topic
belongs 1in our consideration of indoor environment
quality. What, 1if any, government actions are called
for is a timely challenge.

*2. BACKGROUND

Residential plumbing contractors 1in certain parts
of the country are beginning to utilize plastic pipe for
potable water distribution. Polyvinyl chloride (PVC)
plastic pipe 1is used from the property line to the
house, and chlorinated pol vinyl chloride (CPVC) plastic
pipe is used for potable water distribution within a
residence. Each of these pipes requires a host of
formulations called primers, degreasers and sealant
cements which contain organic solvents (for
installation). These formulations rely principally on
four major solvents for their major constituents -
methyl ethyl ketone (MEK), dimethylformamide (DMF),
cyclohexanone (CH) and tetrahydrofuran (THF). Other
chemicals are substituted from time to time, such as
methyl butyl ketone. Government agencies have not yet
examined the safety or purity of ingredients in these
formulations.

Because of sporadic, unexplained symptomatology
reported by some plumbers who install plastic pipe,* the
California Health Services Department (DHS) conducted
exhaustive bibliographic research on the toxicology of
the solvents. Tentative association between symptoms
and toxic effects on the liver and central nervous
system (CNS) prompted concern. An article indicating
that plastic pipe leaches its solvents into drinking
water was uncovered.

* The pipes are cut, usually at the construction site,
and installed by way of primers and cements, through
various configurations and joints. The joint per foot
of pipe for CPVC (inside residences) averages 1 joint
per 1-1/2 foot of pipe.
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DHS was unable to find any further research on this
subject. Because plastic pipe tor potable water in
California is in the 1initial stages ot code approval by
the State"s Housing Commission and by one.model code
organization, and because of the potential for consumer
exposure to toxic cnemcials, DH5 decided that more
comprehensive research on the leaching phenomenon was
necessary.

3. THE MONTGOMERY STUDY ON PVC a CPVC PLASTIC PIPE

DHS commissioned the Montgomery Testing Laboratory
(MTL) to conduct the first government-authorized study
to measure the amount of solvents that leached into
drinking water from plastic pipe (2). These tests
provided tne first suDstantive evidence that certain
plastic pipe tor potable water systems may pose a health
hazard for consumers.

Two exposure conditions were simulated in the
study. The first, using static systems, simulated
leaching in newly constructed plumoing systems (PVC and
CPVC) in which water 1is allowed to remain stagnant for a
period of time prior to the occupation of a new
dwelling, or during any prolonged absence from a
dwelling.

The second condition, simulating normal household
usage, employed CPVC pipe. Hot and cold water were used
tor both sets of tests, as well as "good"™ and "poor"
joints*and various types of water (3).

The precision of the analytic instruments was
reduced by the high concentration ot solvents found in
the system. Also, the study design itself
underestimated average joint per running foot of pipe.
Thus, DHS estimated that laboratory values
understated true exposure Dy as much as 50 percent.

*3.A . TEST RESULTS

Results of the MTL tests were analyzed by DHS (4).
Since none of the solvents had previously been found in
potable water, DHS developed long-term and short-term
exposure limits by reference to available literature,
mostly based on industrial exposure. (Table 1)

* Care was taken to prevent any excess ot primers ean",
cements 1in the '"good" jJoints. Normal mstallatio..
procedures were used for "poor" joints.

[T1.N. 2



TABLE 1

California Department of Health Suggested Maximum Acceptaule
Concentration of Solvents 1in Potable Water (m ppm)

Long-term Short-term
Exposure Exposure
A. Methyl ethyl ketone (MEK) 36  ppm 360 ppm
B. Tetrahydrofuran (THF) 36 ppm 360 ppm
C. Cyclohexanone (CH) 17  ppnm 170 ppm
D. Dimethylformamide (DMF) 1.8 ppm 3.6 ppm
NOTE: Concent™™ "ion expressed in parts per billion
are 1 < "imes these values.
Based on DHS sure criteria, the combined

concentrations of the major solvents came to within 75
and 80 percent of the suggested short-term maximum
acceptable concentration (STMAC). Assuming a possible
underestimation of 50 percent, the true values may
actually be above the suggested STMAC. Both THF and DMF
actually exceeded the short-term maximum acceptable
concentration suggested by DHS (5).

According to data analysis by DHS, 1in "worst case"
formulations (ingestion of powdered infant formula
prepared with tap water), the suggest STMAC (18 ppm) is
greatly exceeded by measured values - as much as
twenty-fold - in the case of THF (375 ppm). DMF also
exceeded the "worst case" suggested STMAC (0.2 ppm) by
twenty-one fold (4.3 ppm). The DHS found this amount to
suggest a "substantial potential hazard for infants 1in
newly-plumbed, unflushed homes."*

While the carcinogenicity of DMF has not been
sufficiently studied, the National Cancer Institute
plans a three-year carcinogenicity test to assess the

* There has been considerable scientfic debate on the
question of whether flushing newly plumbed systems
decreases or increases the risk of exposures. Statis—
tical evidence varies depending on the variables of
elapsed time and dwell time, as well as the chemical”s
solubility or insolubility. Moreover, as discussed
below, what may happen with the components of the
formulations may be the reverse for volatile
organics.
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potential g1 DMF for producing cancer. Similar testing
is planned oy the National Institute tor occupational
darety and Health (NICSH) on the toxicity ot THF aitu
CH.

I11.b." HALQGENATED COMPOUNDS FOUND

In addition to solvents, the MTL data show tnat
water that has been left standing for two weeks can
accumulate over 100 ppb (tne EPA scandaru) of the
trinalogenated metnanes. DHS hypothesized that these
compounds may have come from the pipe itselt and not
from the solvent (See Table 11).

Preliminary epidemiological studies prepared oy the
Environmental Protection Agency (EPA) tor the Council on
Environmental Quality (CEQ) have considerably strength—
ened tne evidence linking elevated risxs of cancer with
chloroform, Lromoform, dichlorobromomethane and dibromo-
chlorometnane (6,7,8). Moreover, EPA suggests a water
quality criterion for total tnhalomethanes 1in ambient
water at zero (0). Because ot technological and
economic feasibility factors, however, the proposed
criterion 1is set at 0.19 ppb. If tnis measurement is
followed, the average total tnhalomethanes (77.8 ppb)
represents a 409-fold increase over the EPA suggested

criterion. In one pipe test system, th” amount of total
tnhalomethanes (152.7 ppb) represents a }evel equal to
803 times the suggested criterion. (see Figure 1)

I11.C. CARBON TETRACHLORIDE, TETRACHOLOROETHENE AND
TRICHOLOROETHANE

Excessive luvels of these chemicals were also found
in the MTL data (see Table 111). Because of tne cancer
risks associated with all of these chemicals, EPA
suggests zero as the safe, 1i.e. non-thresnold assumption
level.

The EPA suggested water quality criterion under the
Clean Water Act is 0.4 ppb tor carbon tetrachloride (9),
0.8 ppb for tetrachloroethene (10) and 2.7 ppb for



FOUR -VOLATILE IIALOGENATED COMPOUNDS IN WATER (WO WEEKS STATIC SAMPLES)
CONCENTRATED (ug/1) (ppb)*1*

TEST TEST DICIILORO- DIBROMC e TOTAL TRI-
SYSTEM VARIABLES CHLOROFORM BROMOMETHANE CIILOROMETTIANE BROMOFORM HALOMETHANES*®
1 CPVC/Good/ 92 3.0 2.4 0.7 98.1

Hot Pasadena

2 CPVC/Poot/ 69 3.3 3.0 1.3 76.6 (31.5)ff
Mot Pasadena

3 CPVC/Good. 78 3.5 2.9 0.9 85.3 (32.6)¢+
Cold Pasadena

4 CPvC/Poor/

Cold Pasadena 146 3.3 2.6 0.0 152.7 (32.6)¢¢
5 PVC/Good/ 31 0.2 0.1 ND 3.4 (0.1) o
State Project
6 PVC/Good/ 25 12 u 2.4 50.4 (53)
Colorado Rivet
TOTAL (average) 77.83 ¢e+
EPA/CALIFORNIA STANDARD 100
EPA SUGGESTED WATER
QUALITY CRITERIA<2) u. 19 ft. 19

» Value represents a 1.5-fold increase over the EPA/Californla Standard and a 760-fold increase
over the EPA Suggested Water Quality Criterion.

t* Values In parentheses represent total of all four individually listed trihalomethanes from
control samples, 1i.e. not passed through pipe system.

+¢¢ The average total trihalomethanes (77,Ul) represents a I09-fold increase over the EPA
Suggested Water Quality Criterion.

‘(D All data_ In table are from Appendix XI, p.2 of DUS Report. Please see footnote J for an
explanation of test systems 1-6. Figures shown in boxes exceed either the EPA/Calitornta
Standard, EPA Suggested Water Quality Criterion, or~bottu

() EPA Suggest Water Quality Criterion, estimated at 10_t>. This means that at thestated level
of concentration, one person in a million would lie expected to get cancer.



FIGURE ]

TOTAL TR.1IMALOMETHANIIS
(includes CHLOROFORM, DICIILOROBROMOMETUANE,
DIBROMGCIITLOROMETHANE and BROMOFORM)

503 X EPA CRITERION

152.7 oot OBSERVED LEVEL
IUU ooh ma CALIFORNIA EPA STANDARD
.19 pob* * EPA CRITERION

0 = EPA PREFERRED LEVEL

EPA SUGGESTED AMBIENT WATER CONCENTRATION SHOULD BE O FOR MAXIMUM PROTECTION
OF HUMAN HEALTH.
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FIGURE 1. Test 4 Result

CARBON TETRACHLORIDE

125 X EPA
CRITERION

OBSERVED LEVEL

+ CALIFORNIA ACTION LEVEL

* NATIONAL ACADEMY OF SCIENCES SNARL
(SNARL = Suggested No Affect
Response level)

** EPA CANCER ASSESSMENT GROUP SNARL
*** EPA CRITERION

4.5 ppb* NOTE: The EPA Cancer Assessment Group
SNARL and the EPA Criterion are
indentical for this compound.

* %

0.4 ppb** *
0 = SAFE LEVEL
EPA SUGGESTED AMBIENT WATER CONCENTRATION SHOULD BE O FOR MAXIMUM PROTECTION
OF HUMAN HEALTH
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cl*LChloroethune. The MTL data illustrates an increase
us nigh as 125-toid over Llie EPA-suyyested level lor
carbon tetrachloride (see figure 11), a 12-foid 1increase
tor tetracnloroetnene (see Figure 11l), and in one test
system, an excessive level of trichloroothene. (See
Table 111 Test System 5). By California®s own action
level (5 ppb), tne increase is 10-foid for carbon
tetrachloride and over 2-fold tor tetracnloroethene (see
Figures Il and 111).

I11.D. PIl- (2-ETHYLHEXY E) PHTHALATE (DEHP-)

Recent studies by EPA (11), partially relyiny on
data from the National Cancer Institute, demonstrate the
carcinogenicity or DEHP m animals. The EPA study
suggests a risk assessment threshold ot 3.8 ppr from
UEhP-contaminated drinking water.* Although " _s
suggested criterion does not yet have regulatory force,
levels up to 246 ppb of DEHP were found 1in the state"s
tests 144 hours arter filling a CPVC pipe segment. This
represents a 64-fold increase over the EPA recommended
criterion (see Figure 1V). Moreover, preliminary
evidence suggests that DEHP and dibutyl phthalate (also
found in the MTL tests) migrate more slowly into water

after days or weeks of pipe use. The migration is
independent of whether the initial Joint was "good" or
"bad." This suggests an increased appearance of these

compounds with time, perhaps due to the aging or
fatiguing of the pipe.

I11.E. POLYBUTYLENE (PB) TESTS

Polybutylene (PB) does not require solvent formu-—
lations for installation. Preliminary tests on this
type of pipe were conducted for the same administrative
proceeding of the California Housing Commission. The
tests were not as comprehensive as tne tests on PVC and
CPVC. These initial tests were conducted on Pu pipe
itself, on the assumption that it a chemical were not in
the pipe, it would not be found in the water.

California Analytical Labs (C.A.L.) conducted two sets
or tests on PB pipe. The first test reported 50-500 ppm
(mg/kg) of DEHP and a similar amount of butylated
hydroxy-toluene (BUT) in the pipe Itseil. The
subsequent test by C.A.L. reported 20-10 ppm (mg/kg) or
DEHP. The manufacturer of PB resin (used to manufacture
the pipe) sponsored tests on PB pipe by Radian

* Assuming a person consumes two liters or water.per day
with an average weight ot 70 kg and luu percent
absorption, at a risk of 1 X 10-6,



TABLE 111

Three ""olatile r.alogenated Compounds in Water (Two Week Static Samples)
Concentration (yug/l) (ppb)

TEST TEST CARBON TETRA- TRI-
SYSTEM VARIABLES TETRACHI .ORINE CHLORETHENE CHLORETHENE
++

1 CPVC/Good/Hot Pasadena 32 0.7
2 CPVC/Poor/Hot Pasadena 21 0.3
3 CPVC/Good/Cold Pasadena 32 0.7
4 CPVC/Poor/Cold Pasadena 50 0.7
5 PVC/Good/State Project 0.4 0.1 4.0
6 PVC/Good/Colorado River 0.5 0.1 1.1

CALIFORNIA

ACTION 5_0 4*0 4*0

LEVEL

EPA SUGGESTED

WATER QUALITY 0.4 0.8 2.7

CRITERIA

+ Value represents a ten-fold increase over the California Action Level and 125-fold
increase over the EPA Suggested Water Quality Criterion.

++ Value represents a 2-fold increase over the California Action Level and a 12-fold increase
over the EPA Suggested Water Quality Criterion.

Note: See reference for decription of test systems. Tests 1-4 were on CPVC, while 5 and 6
were for PVC pipe. Other difference tested were joints and water sources. Figures shown
in boxes exceed either the EPA Criterion or the California Action Level.



FIGURE I11. Test 1 Result

TETRACHLORQETHENE

* 12 X EPA CRITERION

+ CALIFORNIA ACTION :_EVEL

* NATIONAL ACADEMY OF SCIENCES SNARL
(SNARL = Suggested No Affect
Response Level)

** EPA CANCER ASSESSMENT CROUP SNARL
*** EPA CRITERION

0 = SAFE LEVEL
EPA SUGGESTED AMBIENT WATER CONCENTRATION SHOULD BE O FOR MAXIMUM PROTECTIC:
OF HUMAN HEALTH
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FIGURE IV

Di-(2-ethylhexyl)phthalate (DEHP)
VOLATILE COMPOUND LEVELS FOUND IN TWO STATIC SAMPLES
CONCENTRATION [ug/1) (ppb) (@

64 X EPA
RECOMMENDED
CRITERION

246 ppb*2*

* EPA SUGGESTED SAFETY LEVEL
ESTIMATED AT 1 X 10"5

(1) Data from Table 3-11 of the
Montgomery Study entitled:
"Concentration of Volatile
Organic and Base Neutral and
Acid Extractible Compounds 1in
the Static CPVC/Poor Joints/
Cold Water System."

(See Footnote 2.)

(2) Data derived from 144-hour
sample time with 24-hour dwell
time.

(3) Data derived from 48-houi sample
time with 24-hour Jwell time.

3.8 ppb*



Laboratories of Sacramento, California and Austin,

Texas. These tests stand in stark contrast to tests by
C.A.L. Radian"s tests reported negligible levels (1 ppm)
of DEHP in extracts ot PB pipe. Radian also reported
the presence of alkylbenzene sulfonate (13). This
chemical and BHT (12) are commonly used antioxidants and
are currently receiving 1increased toxicological

attention for possible consumer hazards. Simultaneous
analysis of samples by both lab groups has not been
done. The controversy is unresolved. However, testing

of PB pipe in a manner similar to the comprehensive
tests on PVC and CPVC will be conducted in the near
future under the authority of the California Department
of Housing.

4 . CONCLUSIONS

Recent tests in California on plastic pipe are the
first comprehensive tests run by any government agency.
These tests provide a valuable beginning for a complete
understanding of the leaching of certain chemicals, some
of them known carcinogens, 1into drinking water from
these pipes. Until such time as rigorous investigations
are completed, consumers should know that newly
installed plastic pipe or water left standing 1in plastic
pipe may well present a potentially serious health
hazard.*

Test Results Indicate:

1. A 20-fold increase of THF over the suggested
short-term maximum acceptable concentration in
"worst case" formulations.

2. A 21-fold increase of LMF over the suggested
short-term maximum acceptable concentration in
"worst case" formulations.

j- Because of the toxicity of DMF, the California
Health Services Department round a substantial
potential health hazard for infants in newly
plumbed, unflushed homes.

4. Trihalogenatea methanes exceeded the EPA action
level (100 ppb) in water that has been left standing

* The DHS has determined elsewhere that metals from
iron or copper pipes are unlikely to pose a human
health problem in California residences (14).
However, since the report on 1iron or copper pipes 1is
not a parallel study to this plastic pipe analysis,
direct comparisons cannot be made.



tor two weeks. Average levels exceed suggested EPA
criterion tor ambient water by 409-foid and in one

instance by 803-fold.

Carbon tetrachloride and tetrachloroethene, both
suspected human carcinogens, exceeded the EPA
suggested criteria by 125-fold and 12-fold,
respectively.

DEHP, a known animal carcinogen, exceeded the EPA
suggested action level by 64-fold.

All the reported levels in the Montgomery tests may
well have been underestimated by 50 percent because
of tne concentration of chemicals in the testing
equipment and because the test system®s pipe
configuration did not fully reflect average joint
per running foot ot pipe.

Two tests on polybutylene pipe for potable water
systems by C.A.L. reported DEHP 1in the pipe in
varying amounts, in one test up to 500 ppm (mg/kg).
Radian Labs reported negligible amounts of DEHP in
four (4) tests. The California Department of
Housing will conduct further, more comprehensive
tests in the near future.

Polybutylene pipe appears to contain butylated
hydroxy-toluene (BHT) and alkylbenzene sulfonate.
Recent toxicological studies raise the question of
possible toxic effects of long term ingestion of
these compounds.

II.N. 13
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ambient water, e.g. streams, ground water, etc., are
not aftected oy water treatment or may enter potable
water systems after treatment, these "criteria" are
highly relevant to safety considerations for the
consuming public.

Lastly, "criteria"™ and "SNARLS," whether developed
by the National Academy of Science or EPA"s Cancer
Assessment Group, are usually not aimed at the
greatest risk portion of the population, i.e. young
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geared to a general adult population base. As a
result, the author has chosen these criteria and
SNARLS at a risk level for cancer at 1 X 10-6.

In the words of EPA, "tne ambient water
concentration should be zero based on the
non-threshold assumption tor (these) chemicals."

Comprehensive public policy assessment of safety
factors for drinking water as it affects human
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PLASTIC PIPE - PROBLEMS OR PERFORMANCE?

By

DONALD E. CRUM
Manager of Maintenance
East Bay Municipal Utility District
Oakland, CA 94623

A paper presented on October 30, 1981, at the Fall Conference of the
California-Nevada Section, AWWA, Pain Springs, California.



This paper provides an update on the experience of t< East Bay

Municipal Utility District in Its use of plastic pipe.

About fifteen years ago the District standardized on plastic pipe fo
all small services two inch and under in si.2. Also from that time

until the present numerous plastic pipe main installations were made

The performance of the plastic pipe and some of the problems

encountered during this period are detailed.



The uue of plastic pipe by some water utilities in the United
States dates back approximately 30 years. Some of the early
materials* experimented with as substitutes for metal pipe included
PVC, ABS, CAB, and oolyethylene. Some of these test installations
failed immediately; however, others showed promise and over the years
with improved technology these plastics became the ones that are in
general use within the industry today*

The East Bay Municipal Utility District has been installing
plastic pipe since 1951 on a nearly continuous basis. Early District
installations included CAB, ABS and linear polyethylene. The use of
CAB was discontinued relatively soon because of many failures, and the
District"s experience with thxs material was repeated at ocher
utilities.

A number of ABS and about 1,000 linear polyethylene services were
installed with few failures. By 1966 all of the ABS and most of the
PE were still in service, and this is still the case today. Lower

cost and ease of handling resulted in a preference for PE over ABS.

Plastic Services

About 16 years ago a decision was made to use high molecular
weight polyethylene pipe for all 3/4" and 1" services, and PVC pipe
for all 1-1/2°“and 2" services. At that time the use of these

materials resulted in a savings in material costs of about 6C perceuc.

*PVC - Polyvinylchloride
ABS - Acrylcnicrile-Butadiene-Styrene
CAB - Cellulose-Acetate-Butyrate



A difficulty encountered in the use of polyethylene involved heating
the material in order to make a proper flare. Heat was applied by a
torch and in the hands of an inexperienced worker control of the
required amount of heat was difficult. Improvements were 600n made to
polyethylene pipe so that it could be cold flared, but by this time
polybutylene pipe was on the market and the District finally settled
on the types of plastic service pipe that are presently in use. These
consist of polyethylene and polybutylene, specifications allowing for
bidding of either. Polybutylene is now the predominant pipe used by
the District because of its lower co6t. This is due primarily to the
greater strength of polybutylene, allowing thinner wall construction
and consequently a smaller amount of material used.

The District now uses 1”?polybutylene pipe for 5/8", 3/A" and 1°°
metered services. Class 315 polyvinylchloride pipe is used for 1-1/2"
and 2““services. All services 3" and larger are installed using
welded steel plastic coated and mortar lined pipe. At this date the
District has installed nearly 60,000 polybutylene and polyethylene
services and 3,000 PVC services. The 1" polybutylene service pipe 1i6
installed with a flare connection at the corporation stop and a flare
connection at the angle stop at the meter. Normally no Joints are
allowed between these two flares. The PVC pipe is installed utilizing
solvent weld fittings. Both of these materials arc easily pushed
through bore holes made under streets much like the way metal pipe had
been installed. PVC being rigid pipe requires ells for the riser to
the meter behind the curb.

The District®"s experience with both these materials in the past
sixteen years has been excellent. There have been no greater install—
ation or maintenance problems than occurred in using metal pipe, and
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obviously no probleas caused by corrosion. Good installation prac—
tices are requiredwhen installing plastic pipe, as with any pipe. If
a Utility has goodinstallation procedures, Chen these will be carried
over in plastic pipe installations and many probleas others have
encountered can oe avoided.

For many years, because of code requirements and ease of compac—
tion, this District has imported backfill material almost exclusively
for its excavations throughout the cities and the two counties in
which it performs itr work. This use of imported backfill involving
sand, screenings, or crusher run help satisfy the requirement for
proper backfill material around the plastic pipe. The District"s
practice of making taps at or near Che 6pringline of the pipe mini—
mizes the bend in the plastic tubing and helps to get it quickly down
to the bottom of the trench for proper Bupport. In the case of rigid
PVC pipe, adequateand proper blocking and bedding for the entire
length of the pipeis essential for good performance. A practice
developed is to support che pipe on blocks while making it up in the
trench and then compacting fill material around the blocking using
tampers, Tfinally tamping in backfill under and alongside the entire
pipe length.

Making a good solvent weld Joint on the PVC pipe requires some
care and experience, particularly involving the required amount of
solvent U6ed ar.d the proper setting time before the pipe and fittings
are moved or the water turned on. Cood installation procedure by che
c'ew Fforeman allows making up all possible joints above ground before
trench installation.

Ac the present time comparative material costs for 1" copper pipe
versus 1" polybucylene pipe for an average 25" long service are
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approximately 531.25 versus 53.85. There i6 very little cost
differential in the fittings required for either polybutylene or PVC

services Vversus copper services.

Plastic Main Installations

With a few exceptions, the District"s experience in plastic main
installations has been exclusively with PVC pipe, belled end or
utilizing couplings. At this date 15 miles have been installed and
future considerations are to Increase the amount of this pipe and
decrease che amount of asbestos cement pipe.

The recent controversy that occurred over the possible danger of
ingesting asbestos fibers in drinking water has caused this District
to have other alternatives in nonmecallic. p?ee besides asbestos
cement. Presently the District®s distribution 6ystem is roughly
composed of one-third old grey cast iron pipe, one-third asbhestos
cement pipe of which some of the earliest was laid in 1937, and one-
third welded steel pipe, concrete mortar lined and coated and more
recently plastic coated. Only welded steel pipe is used for mains 12"
or larger. A", 6<“and 8" main pipe installations until recently have
been asbestos cement pipe. The PVC pipe that has been installed has
been in these smaller sizes. Good installation, bedding and backfill
practices are required for plastic main pipe just as they ore for
asbestos cement pipe. Care mu6t be taken in backfilling PVC pipe
since strength of the pipe is dependent on properly compacted backfill
along the sides of the pipe. Historically, the District haa always
direct tapned its main pipe, with the exception of welded sceel pipe.
Manufacturers® recommendations are followed where Che size of the tap
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hole requires a service clamp or saddle. No. 12 insulaced solid
copper wire is used as a tracer wire and installed with"all plastic
mains and services.

As noted before, taps are made at the springline of the pipe and
rhis serves two purposes: (1) it prevents the service piping from
extending to a higher elevation than the main pipe where t, would be
endangered during street reconstruction and (2) it reduces che degree
of bend required to bring che pipe down to che bottom of the trench
and minimizes settlement during che backfilling process. The Dis—
trict"s practice in tapping PVC main pipe is to use a standard tapping
drill in which che drill portion has been replaced by a shell cutter
of che proper size so that a coupon may be removed from che PVC pipe
during che drilling operation. The District"s corporation 8top6 have
iron pipe threads and this required in-house modification of capping
drills since only AWWA thread were available on Cue market. The use
of iron pipe thread versus AWWA thread ha6é not been detrimental based
on che District"s experience, though not recommended by manufacturers.
For services coo large for direct tapping, a stainless steel single
belt service clamp wich a rubber ring gasket 1is used. Manufacturers”
recommendations are followed when capping under pressure in that a
blanket made of rubberized fabric is used over the pipe to minimize
any danger from possible shattering of the pipe during the tapping
operation. The District has not experienced this type of failure
during tapping operations; however, it ha6 been known to occur,
generally due to che pipe being exposed to sunlight for a long period
of time. Good installation practice involving proper handling and

scorage of PVC pipe should minimize any dangers of this type.



Presently the cost of PVC pipe is a little more than asbestos

cement pipe and considerably less than either ductile iron or steel

pipe. The actual costs of District installed PVC mains have been
steadily dropping until now the costs of installation are approxi—
mately equal tio that of asbestos cement pipe. One reason for this

could be attributed to che fact that 8" AC pipe requires equipment for
laying whereas the PVC pipe can be laid by hand due to the lighter
weight. Field crews prefer to lay PVC pipe over ashestos cement pipe,
because of the longer laying length (20 feet) and the fact chat the
pipe is able to bend in long radius turns which occur frequently on
jobs in suburban areas.

An important reason for gaining experience in installing PVC pipe
is to have an alternative in che event of increasing public resistance
to asbestos cement pipe which the District ha6é already experltncerl to
6ome degree. Another reason 1is the expectation of fewer
circumferential or shear breaks in PVC pipe chan this District has
experienced over the past number of years in asbestos cement pipe.
Longevity of PVC pipe has been fairly well proven based on the use of
the pipe in Germany in installations made during and at the end of the

war .

Problems Encountered

Thi6é District, like many ocher agencies, has not been without it6
share of problems over Che years 1in its experimentation and scatdardi-
zation of plastic main and service piping. When failures occurred,
the reasons were sought and in the majority of cases were due to
faulty installation practices. These practices could be corrected.
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Where there were Instances of product failure, going back to the
manufacturer and working out the problems, or seeking out
manufacturers with betcer quality control and utilizing them as
suppliers was done.

One of che first problems encountered a few years ago, and not
recognized until it had occurred several times, was petroleum product
penetration of the pipe wall of polyethylene or polybutylene service
piping. This first occurred on a service installed to a chemical
company in which che ground appeared to be saturated by chemicals
produced or used by the company over a long period of time. The
report of a taste and odor in che water from the newly installed
service caused the superintendent to believe in this ca6e that the
service pipe had picked up some dirt during che installation process
and he promptly replaced che service with copper. Subsequently,
several ocher complaints came in over a period of time of a strong
gasoline taste and odor in the water, generally at a residence. The
writer personally observed this in one of che early occurrences, a
residence in che Castro Valley area on a relatively 6teep street. The
odor of gasoline in che water drawn from che kitchen faucet was
excremely strong, and identified as originating in the service or
main. The service was immediately replaced by copocr and during the
process close oboe "vation was made of Che street excavadon to
determine wnar caused the pioblem. The backfill material around che
plastic pipe, in this case polybutylene, was a crusher run material
which was saturated with water containing petroleum or gasoline. The
source of the gasoline or petroleum distillate causing che odor in Che
backfill material could not readily be determined; however, it was

evencually traced to the cleaning of motorcycles on che driveway where



che drainage entered che meter box and apparently saturated the back-—
fill material around the pipe. What seemed very improbable was che
ability of che plastic pipe to absorb the pecroleum distillate through
its vail.

Testing soon took place in the District™ Water Quality
Laboratory in a controlled environment in which ultra-high molecular
weight polyethylene, polybutylene, and PVC pipe were tested. The
tests consisted of filling a length of each pipe with water. The pipe
was then capped at both ends and immersed in a vermlculite that had
been saturated with a mixture of water and gasoline. A second test
involved the same procedure but the water in the pipe was put under AO
pounds per square inch pressure. In one week" time, samples were
taken and analyzed using gas chromatography. Gasoline-related peaks
from Che chromatograph were found in che samples exposed to the
vermiculite-petroleum distillate surrounding material. In three
weeks®™ time, a strong odor of gasoline was detected in the water
inside the pipe. This occurred in both the polybutylene and che
polyethylene. In che case of che polyvinylchloride after approxi—
mately one month of exposure, no gasoline-related peaks were found by
the analysis nor was there any odor in the water inside the pipe.
Control samples were run in all cases and no peaks corresponding to
gasoline or odor were present in any of the control samples. Up to
the present time there have been about a dozen incidents 1in which the
District has had to replace plastic services with copper where there
have been complaints of gasoline or petroleum distillate taste and
odor problems. Our standard drawings for service installations have
been modified to indicate that if, in the judgment of the installing
foreman, copper pipe should be used because of the possibility of
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contamination in the backfill by petroleum products that this be done.
Based on the District"s experience, problems with polyethylene or
polybutylene picking up gasoline taste and odor can possibly occur in
installations near underground gasoline storage tanks or in hill areas
where automobile gas tanks overflow. Several instances of this type
were recorded where gasoline leaking from cars parked on hills eroded
the asphalt concrete pavement and soaked up the ground directly over a
water service.

Another instance occurred in which a water system inspector
reported a consumer ® water as having a strong pecroleum taste and
odor and the service was renewed to copper. During the renewal it was
found that che polybutylene service pipe was resting directly under
and in contact with a small polyethylene natural gas service pipe to
the same house. It appeared that the inspector had possibly mistaken
che caste and odor problem as being gasoline related when it was
actually caused by the odor producing butyl mercaptan component of the
natural gas. A similar test was performed on polybutylene tubing in
which the pipe was filled with water, the ends capped and che pipe
surrounaed by vermlculite saturated with butyl mercaptan. Three
samples were drawn from the tubing, one after 14 days, one after a
month, and then a higher concentration of butyl mercaptan was
introduced and a third sample was drawn after 7 dayi of concact with
che higher concentrate. The first sample of two weeks®™ duration
showed no odor. The second sample *fter a month showed a very slight
stagnanc odor when heated to 106#C. Sample three, however, in seven
days® time indicated a very strong butyl mercaptan odor with material
floating in the sample. It appeared Chat the mercaptan was able to
penecrace the walls of the polyethylene gas service and then penetrate
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the polybutylene service pipe wall. The tests led to some
conclusions, certainly that it is desirable not to install plastic
services where there is a possibility o.f petroleum distillate or
gasoline being present in the ground. Additionally, it would seem
good practice for any number of other reasons not to have plastic
water service pipe in direct contact with a gas service. The subject
of absorption of material through Che walls of plastic tubing probably
deserves a more detailed testing than was done at the District. The
few incidents that have been reported compared to the number of
services installed is not cause for alarm.

Another problem encountered some years ago was pinholing of the

plastic tubing. Several hundred setvices were installed In a large
tract using linear polyethylene blue-colored tubing. Over a period of
several years many of these services had to be replaced. The cause of

the problem could be laid to the manufacturer and secondarily to the
deficiencies in che linear polyethylene pipe. Subsequent to these
installations, che District changed to ultra-high molecular polyethy—
lene and later polybutylene and no further pinholing developed. Some
instances of pinholing have been attributed to sharp rock backfill
material penetrating Che plastic, but this did not seem to be the case
here since there was no change in the backfill material.

A lesser problem did develop during one period when polybutylene
pipe first came out color coded blue for water. The District changed
to this blue pipe in place of the black pipe that it had previously
used. After a period of time it became evident that some pinholing
and splitting was occurring in the blue polybutylene pipe. This was
finally attributed to the fact that in many of the tract installations

in this District rhe polybutylene service was installed prior to the



curb and gutter, and several feet of pipe are brought up behind the
line of the proposed curb and gutter, tied to a stake, and blocked off
with an angle stop. Depending on the schedule of che developer, many
of these services would remain in this condition for several months or
up to a year before they were finally cut back and placed inside a
meter box. It was determined tha* the lack of carbon black in the blue
polybutylene made it more vulnerable to decomposition when exposed to
sunlight for this length of time and chat the failure was caused from
this exposure. Based on this, the District switched back co black
service piping and the problem disappeared.

Pipe ballooning or bursts have not been experienced since the
District has standardized on polyethylene end polybutylene piping.
There have been a few infrequent occurrences of flares pulling out.
Most of these could be attributed to the lack of proper workmanship,

Some initial start-up problems were experienced when the District
standardized on 1-1/2" and 2" PVC services. These generally involved
improper blocking and consolidation of backfill material under and
around the pipe. At the beginning some experience wa6 required by the
crews in learning how to solvent weld and wait for the prescribed
period of time before the pipe was moved or pressure introduced.

During a short period several years ego a number of failures of the
1-1/2" and 2" PVC were experienced in which the pipe split. The
District ™ average distribution system pressure is around 80 to 90
pounds per square inch and often services are installed where the
pressure exceeds 100 psi. Initially, Class 160 PVC pipe was used for
che service piping. After experiencing some failures, che District
changed to Class 315 PVC and no further failures of this type have

occurred.
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Brief mention should made of a problem involving polybutylene
pipe that arose earlier this year when a controversy developed based
on a report that water from polybutylene piping contained the chemical
DEHP. Thii compound has been linked to cancer and also is alleged to
be linked to a cause of sterility. The District"s Water Quality
Supervisor immediately had samples taken from two typical in-service
plastic services, including both polybutyl--c and polyethylene pipe.
In addition, Bamples were collorted from _lastic pipe services that
had lain dormant for a considerable period of time. The samples were
tested by the State Department of Health Services Sanitation Radiation
Lab and by an independent research laboratory. The results of the

tests were that no DEHP was found in any of the samples.

Summary

Almost without exception this District has used plastic pipe in
all of its 6mall services, 2““and under, for the past 16 years.
Additionally, there has been .n increase in the use of plastic pipe
for distribution mains so that it is not uncommon to have plastic pipe
carrying water through the mains and service piping to the consumer's
plastic house line. The performance of this material during this
period has been excellent. There have been the usual problems asso—
ciated with poor installation practice and the problems associated
with learning how to use any new material. Some problems have been
caused by faulty manufacturing processes and a lack of good qualicy
control in the manufacturing process. If anything can be gained from

the District"s experience, it i6 the necessity for proper training in
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initially using a new type of product, and good communications so that
the field_ forces know what is to be expected of che product and how it
is to be used to get maxinun performance. Proper installation prac—
tices must be stressed, and they are just as important to plastic pipe
as they are when installing ocher types of materials. When failures
can be attributed to faulty material, a thorough investigation should
be initiated immediately to determine che cause of the problem and to
get immediate correction. Utilising suppliers chat have a proven
record of success in plastic piping in the waterworks industry 1is one
good method of minimizing che problem of faulty material.

Plastic pipe is certainly coot effective, especially in the small

sizes used for service piping. Substantial savings are available in
the purchase price alone. Additional cost savings are available due
to the ease of installation of plaGtic pipe. Plastic pipe available

for main installation ia rapidly becoming cost competitive with
asbestos cement pipe and is priced well below other pipe available.
The District undoubtedly will continue to increase 1its use in this
aiea in the future, not only to control costs but also because of the
ease of installation and to develop experience. Some test installa—
tions are now underway using fiberglass wrapped PVC pipe. This
material, although slightly more expensive than PVC or AC pipe, has
Che advantage of bciig extremely lightweight. 12““diameter pipe can
be laid by hand and this in itself may prove the pipe to be competi—
tive. Evaluation of chese installations and of future installations
au new materials come on the market will allow the District to keep
abreast of the state of the art and provide a flexibility so that

changing from one material to another in instanced where this is
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required will not prove to be a great problem. Baaed on past

experience, no one can predict when a certain material will suddenly

become hazardous or unavailable and require the water utility to

quickly adapt to new situations.
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ALASKA STATE LEGISLATURE
HOUSE OF REPRESENTATIVES
RESEARCH AGENCY

Pouch Y, Slate Croud
Juneau, Alaska 99811
(907)465-3991

January 27, 1984

MEMORANDUM

TO: Representative John Cowdery, Chairman
House Labor and Commerce Committee

FROM: Susan Brody, Director

RE: Adoption of Uniform Plumbing Code, 1982 Version
Research Request 84-18

Ken Johnson of your staff requested information about adoption of the
1982 version of the Uniform Plumbing Code. Specifically, he asked us
to survey selected municipalities in the state to find out if they had
adopted the 1982 version of the code, with or without amendments. He
was particularly interested iIn sections 4,5 and 10 of the code. Ken
also asked us to find out which other western states have adopted the
1982 version of the code.

Adoption of the Code in Alaska

Within the time available to complete this request, we were able to

survey the following seven municipalities: Anchorage,Bethel, Fair-
banks, Juneau, Kenai, Ketchikan and Sitka. Our findings aresummarized
below.

Anchorage has adopted the 1982 version of the Uniform Plumbing Code.
However, a number of amendments were made when it was adopted, including
changes to the following sections: 401(a), 503(a), 506(b), 506(H,
1003(k), 1004(a), 1004(e), and 1007(e).- In addition, two newsections
were added--1010 and 1011. Some of the sections noted above deal
specifically with the use of ABS, PVC and PB pipe.

Bethel has not adopted the Uniform Plumbing Code. According to plan-
ning director Tony Stigall, the city has a study underway currently
to consider the possible adoption of a number of codes, including the
plumbing code.

Fairbanks is currently in the process of adopting the 1982 version of
the code; a hearing is scheduled before the city council in February.
Amendments are being considered to sections 1002(d), 1004(a), 1007(e)
and 1008(e).



Representative Cowdery
January 27, 1984
Page 2

Juneau has adopted the 1982 version of the Uniform Plumbing Code with
amendments to the following provisions in sections 4,5 and 10: 401(a),
506(a), 506(c), 506(F), 1004(a), and 1007(e). See Attachment A for a
copy of Juneau®s amendments.

Kenai adopted the 1982 version of the Uniform Plumbing Code in March
of 1983; apparently no changes were made to sections 4,5 and 10.

Ketchikan has not yet adopted the 1982 version of the code. According
to Steve Elenberger, the building inspector, the city 1is waiting for
the State to adopt the 1982 version before they proceed with adoption.

Sitka has adopted the 1982 version of the code. The code was adopted
in its entirety with no amendments.

Adoption of the Code in Other Western States

I was not able to obtain a comprehensive listing of all other states
which have adopted the 1982 version of the Uniform Plumbing Code. |
called a number of sources which only had incomplete or out-of-date
information. However, Tom Higham with the International Association
of Plumbing and Mechanical Officials, informed me that, to the best
of his knowledge, the following western states have adopted the 1982
version: California, Colorado, Hawaii, lIdaho, Montana, New Mexico and
Utah. He also mentioned that Oregon is currently in the process of
adopting the code.

Mr., Higham pointed out that not all states choose to adopt the Uniform
Plumbing Code at the state level. Instead, they leave adoption to
local county and city governments. For example, Arizona and Wyoming
are two western states which take this approach.

I am sorry 1 was unable to provide more complete information. 1 hope
this information is useful to the committee.
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PLUMBING CODE *

this section, subject only to the following enumerated addi-
tions, deletions and changes:

1) Delete Section 103.
) Delete Chapters 2, 5and 6.

M3) Delete Section 910.

19.11.010 PLUMBING CODE ADOPTED AMENDMENTS AND DELE-
TIONS.

For the purpose of regulating the erection, construction,
reconstruction, addition, enlargement, conversion, equipment,
use and maintenance of all plumbing within and without all
buildings and structures or portions thereof within the city
and borough, there is adopted by reference as the Plumbing
Code of the city and borough, that certain compilation of
rules and regulations prepared and published by the Interna-

tional Association of Plumbing and Mechanical Officials, a
nationally recognized technical trade organization, which com-
pilation is entitled “"Uniform Plumbing Code, 1982 Edition,"™

and five copies each of which have been Ffiled in the office of
the clerk of the city and borough or at such places as desig-

nated by the clerk, for public use, inspection and examination
andwhich compilation is made a part of this chapter as if
fully set forth in this section, subject only to the following

enumerated additions, deletions and changes:

) Delete Sections 10.1 through 10.4; 10.5(b);
20.1 through 20.3; 20.4(b) and (c); 20.6 through 20.14; and 1303.

(2) In Section 310, add a new subsection (h) read-
ing as foilows:

“(h) Galvanized or black steel pipe shall not
be used for soil pipe,"”

A) In Section 401(a), ado new exceptions 3 and 4
readi ng as follows:

3. ABS and PVC shall not be used underground
where it passes underneath within one (1) foot of building walls
or footings unless adequately sleeved with cast iron or ductile
iron to a point two (2) feet on each side of the wall or footing.

4. ABS and PVC shall not be used underground
where it passes through building walls or footings unles it
passes through an opening with a minimum of a two-inch annular
space around the pipe which space shall he Tfilled with a water-
proof material which will permit the pipe to move within the
space without damage."

Page 34



PLUMBING CODE

4) In Section 506(a) change the phrase
inches (152.4 mm)" to read "one (1) foot (.3 m)".

(5) In Section 506(c) change the phrase "six (6)
inches (152.4 mm)" to read "one (1) foot (-3 m)".

(6) In Section 506, delete the existing subsection
(f) and substitute a new subsection ) reading as follows:
“(f) Vents through the roof shall be a minimum of two (2)
inches diameter. The 1increase in vent size shall be at least

six (6) inches below the roofline."

) In Section 1004 (a), in the second sentence,
delete the letters "PB" and deletethe entire third sentence
reading "PB waterpipe and tubing may be used for hot and cold
water distribution systems within a building."

(8) In Section 1007, delete subparagraph (eg
and substitute the following:

“(e) Relief valves shall be located inside
abuilding and shall be provided with full sized drain or
galvanized steel or harddrawn copper piping and fittings and
shall extend from the valve to apoint not less than 6 inches
or more than 12 inches above the floor. No part of such drain
pipe shall be trapped and the terminal end of the pipe shall
not be threaded.™

9) InSection 1307(c)(3), de’ete the first sen-
tence and substitute therefore the following:

“(3) Combustion air requirements for gas and

oil burning water heaters shall consist of two openings as
described below, with each opening containing not less than onp
square inch of free area per 5,000 Btu per hour input._”

(10) In Section 1307, delete subsection (e), 1In-

cluding Table 13-1 and the footnotes thereto, and substitute
the following:

“(e) Alternate Methods of Supplying Combus-
tion Air. In lieu of the requirements of Section 1307(c)(3),
combustion air supply may be designed in accordance with recog-
nized engineering principals when first approved by the Admin-
istrative Authority."

(11) Add a new Section 1326 reading as follows:
1326 Check Valves. Check valves shall not *
installed on any domestic water heater installation uni

approved by the Administrative Authority."
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(12) Appendices A, B, C, E,o, and H are adopted.

(13) Appendix O isadopted with the following ad-
ditions: Under Part B add a new section 02.2 reading:

"D2.2 Cleanouts:Cleanouts the same size as the
piping shall be installed at the base of all roof leaders."

In Part C, delete the last sentence of Section
03.1 and substitute the following:

“D3.1 Roof drainage rate shall be based on a rain-
fall of or.e (1) inch per hour."

19.16.010 ELECTRICAL CODE ADOPTED AMENDMENTS AND
DELETIONS.

For the purpose of regulating the construction,
reconstruction, addition enlargement, conversion, equipment,
use and maintenance of all electrical wiring and devices within
and without all buildings and structures within the <city and
borough, there is adopted, as the Electrical Code of the city
and borough, that certain compilation of rules and regulations
prepared and published by the National Fire Protection Associa-

tion, a nationally recognized technical trade association,
which compilation is entitled "National Electrical Code, 1981
Edition,"™ and five copies each of which have been filed iri the
office of the <clerk of the city and borough or in such places
as designated by the «clerk, for public use, inspection and
examination and which compilation is made a part of this chapter
as if fully set forth in this section, subject only to the

following enumerated additions, changes and deletions:
1) Add a new Section 90-9 reading as follovs:

“"PLANS AND SPECIFICATIONS. A set of electrical plans
and specifications or a wiring schedule, giving the following
information, shall be filed before the Issuance of a permit
for the installation of electrical wiring intended to supply
an anticipated or future load 1in excess of 200 amperes; single
phase, or 150 amperes, three phase. Every plan shall be drawn
to scale upcn substantial paper and shall be of sufficient
clarity to indicate the location, nature and extent of the
work proposed and showing in detail that it will conform to
the provisions of the Electrical Code and all other relevant

laws, ordinances, rules and regulations. Specifications for
such plans may be either shown thereon or provided separately.
The building official may require plans, computations and
specifications to be urepareu and designed by an engineer
licensed by "he state to practice as such. The wiring plan or
schedule required shall contain the following information:

(a) The type, rating and location of any new ser-
vice equipment.



POSITION STATEMENT

CALIFORNIA PIPE SITUATION

Several items recently appearing in the trade press have referred
to a ban on the use of plastic pipe to transport drinking water

in California. There articles are based on a misinterpretation

of the facts. No ban on plastic pipe--either temporary or
permanent--exists in California at this time. Pipe made from
polybutylene, polyvinyl chloride and chlorinated polyvinyl chloride
has been, and continues to be, used iIn potable water systems in

the state of California.

To date, the only action concerning this issue which has taken place
is that, temporarily, the California Supreme Court has directed

the International Association of Plumbing and Mechanical Officials
not to distribute the 1982 Uniform Plumbing Code in California
without either deleting references to PB, PVC, and CPVC, or adding
a warning that an Environmental Impact Report is being prepared

on these materials.

This directive 1is the result of action initiated early this year

by the California Department of Consumer Affairs et al. In their
petition, this group asked the court for insertion of a notice 1in
the 1982 IAPMO Code stating that CPVC, PVC and PB pipe have not
been approved by the state of California for use in potable water
systems. The plaintiffs®™ contention was that plastic pipe presents
health hazards which warrant sucli a warning.

A temporary restraining order was sought by the plaintiffs to
prevent distribution of the codes before the case could be heard,
judge Dickran Tevrizian dismissed the petition, citing a lack of
medical evidence concerning the alleged health hazards. He also
expressed skepticism as to the plaintiffs *motives, pointing out
that they had failed to address the health hazards associated with
the use of lead and copper pipe. Judge Tevrizian®s decision to
deny the order was upheld by the state appeals court, 1in a one-
sentence opinion.

In its review of the case, however, the state Supreme Court
decided that the appeals court had given the case insufficient
consideration and it directed the lower courts to review the case
again. This is where the case stands now.

It should be noted that the Supreme Court®s decision is a pro—
cedural one, rather than one that reflects the merits of the
arguments presented by the plaintiffs. Representatives of the
plastics industry are optimistic that the temporary injunction
concerning the distribution of the 1982 code will be removed
and that the court also will dismiss the plaintiff®s petition
for inclusion of a permanent warning label 1in the IAPMO code.
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Plastic pipe has an excellent performance history
extending more than 20 years.

Under aggressive soil and water conditions, metal
systems fail because of corrosion while plastic
pipe remains unaffected.

For example, in Los Angeles County, homes built
between July Is T3 and April 1976 began to experience
leaks in the galvanized steel plumbing systems 1in
late 1976. In Santa Clara County, newly installed
copper plumbing systems began to fail immediately
upon installation.

In hospitals and laboratories, plastic pipe 1i: used
to deliver high purity water. Metal pipe could
produce unwanted contamination.

Plastic pipe 1is more economical in terms of lower
material and installation costs.

Plastic pipe 1is easier to install and can be handled
by the owner-builder.

Plastic pipe 1is more energy efficient because of its
lighter weight and low thermal conductivity.

Plastic pipe has been extensively tested, certified,
and accepted.

The National Sanitation Foundation administers a
testing and certification program for plastic pipe
to insure that these materials meet quality and
performance standa-ds. EPA is responsible for
regulating the leaching of materials from water
pipe. It has not recommended that any restrictions
be placed on the use of plastic pipe. Plastic pipe
is permitted for potable water systems by all three
model codes and by numerous state codes.
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INTRODUCT ION

Thousands of pages have been written on the ad-—
vantages and disadvantages associated with plastic pipe.
The debate normally concerns 1its effectiveness and useful —
ness as a new product. Most recently, 1issues have focused
on human health hazards and potential long-range environ—
mental dangers. With this type of dispute the problems
surrounding plastic pipe involve a staggering level of
scientific abstraction. Public officials and policy makers
(usually not scientists by training) oftentimes are faced
with a morass of scientific jargon, chemical formulae and
mathematical probabilities. Such scientific disputes, if
taken out of context, can be an obstacle to the appropriate
protection of the health and safety of the general public.

The following paper is a short summary of the
main health and environmental 1issues in the plastic pipe
dispute. It includes documents of policy makers, environ-—
mental scientists and health officials that comment upon
the proper health and safety approach to the issue, all of
which documents are part of the Public Record of the Cali—
fornia Housing Commission. These documents illustrate t.hat
scientific assertions of the petrochemical industry, when
analyzed by independent testing agencies, do not overcame

the threat of severe safety risks, health risks and en/iron-



mental contamination that may arise from the use of plastic
pipe.

Lastly, this paper documents the extreme peril of
relying upon media presentations and press packages of the
Plastic Pipe and Fitting Association ( FA).

The reader should carefully note the serious need
for policy decisions with regard to plastic pipe that re—

flect truly unbiased research and independent analysis.



FIRE SAFETY

In early 1980, the California State Fire Marshal,
at the specific request of the California Legislature,
(ACR 98), analyzed and evaluated every major scientific
document on "the potential flammability of plastic pipe and

the fire hazards associated with its use." It concluded:

"In multi- (3 or more) story fire-rated
construction, additional 1in-depth fire
testing is necessary to (a) ensure that
plastic pipe will not contribute to unusual
fire spread; (b) that the toxicity generated
by the combustion of plastic pipe will not
extend beyond the area of initial exposure
in quantities sufficient to prove Hazardous."
("Fire Hazards of Plastic Pipe"™ State Fire

Marshal. May 1980.)

The State Fire Marshal was particularly concerned
at the time with "through-penetrations” of fire-rated walls
by a combustible material and by the loading of plastic pipe,
i.e.,"stacking"”, in high-rise construction.

His concern proved to be prophetic after the tragic

fire at the MGM Las Vegas in November 1980. News .ccounts



and independent 1investigations on the Nevada fire led the
State Fire Marshal to conclude: "... plastic pipe may have
played a contributing role in...(the) tragic fire...in Las
Vegas, and many news accounts describe the precise problems
I alluded to in my reports to the (State Housing) Commission.
(See Exhibit 1.) The Fire Marshal went on to "strongly
recommend”™ specific research and standards evaluation prior

to any approval of plastic pipe for high-rise construction.



HEALTH HAZARDS FOR WORKERS

In May 1980, the California Department of
Health Services did the first compilation of medical
literature and research data on the potential hazards to
workers when exposed to the wide variety of toxic chemicals
found in plastic pipe and glues. As with the State Fire
Marshal, the Health Department®s effort was the Ffirst major push
by an independent governmental agency to fully evaluate heretofore
disparate and complex chemical data. Their conclusions
(see Exhibit 2) are wide-sweeping and "suggest the possibility
of serious and previously unrecognized health effects among
workers who install plastic pipe....Consequently, it is not
cl”~ar that such pipe can be used safely under present condi —
tions ."

Unfortunately, but not unexpectedly, the petro—
chemical 1industry deliberately misrepresented the major
findings of the Health Department, specifically Cal/0SIIA.
The Plastic Pipe and Fitting Association (PPFA) went to such
an extreme 1in twisting and contorting the facts on plastic
pipe that on March 5, 1981, the Deputy Chief for Health
of the California State Occupational Safety and Health Admini—

stration wrote to the California Housing Commission to correct



the false information. "...The PPFA has 1inappropriately
extracted parts of our overall study, developed misleading
statements and mac » these available to the press."” (Exhibit
3.) Dr. Wade continued, "...we carefully identified what 1is
known of the real and potential toxicity of these materials
as well as the areas where we have inadequate information."
He re-emphasized the importance for "all interested parties"”
to look at the evidence collected "in total" as presented 1in
the May 1980 report.

The California Health Department in November 1980,

publicly testified on the relevance of its May 1980 "Interinm

Report":

"We think further study is urgently
needed about the possibility that some events
in and around the construction of pipes, par—
ticularly, and the pipes that we have been
studying may be associated with increases of
cancer in wo: ers, particularly lymphomas....
We also have a long list of adverse effects."”
(Reporter®s Transcript, Commission on
Housing and Community Development Hearing,

Novemd jr 24, 1980, p-. 70.)



The health survey of plumbers in California
reported, among other things, 54 Ilymphomas out of approximately
10,000 respondents. This staggeringly high rate of lymphoma
drew the specific attention of the USC Medical School where
the country®"s foremost research in lymphoma is being con—
ducted.

In late 1980, Alexandra Levine, M.D., after an
analysis of the biological slides and medical records
of the first five cases submitted to the medical school,

mmented: "It is noteworthy to me that all five of these
patients with documented diagnosis of lymphoma have had
quite extensive exposure to plastic materials which were
used during the course of their work." (Exhibit 4.)

In sum, the medical research conducted by the
California Health Department, the Occupational Safety and
Health Administration, USC Medical School and others, clearly
documents the potential for serious, long-range health

problems f.rom worker exposure to plastic pipe and its glues.



ENVIRONMENTAL CONTAMINATION

Perhaps the most frightening aspect of the multi—
faceted issues with plastic pipe concerns general environmental
contamination.- The toxic chemicals in plastic pipe and its
cement solvents appear to be capable of leaching into the
environment and thereby causing unalterable damage to our
plants, our aquatic life, and our food chain..

For example, a study done by the California
Analytical Laboratories and reviewed by the State Department
of Health Services, documents the previously unknown presence
of "impurities” in plastic pipe. The impurities include
known carcinogens such as chloroform, benzene, DEHP,
aerylonitrile, and styrene, as well as other toxic chemicals
on the EPA list of priority pollutants. (Exhibit 5.) This
poses not simply a human health risk to workers who install
plastic pipe, but as discussed in more detail below, to
consumers who drink water from plastic pipe. Furthermore,
it points to a definite risk to the environment generally
from the waste discharge of water flowing through plastic
pipes. The subject chemicals will add to the existing load of
pollutants known to have serious environmental effects
because they display all of the characteristics of such

chemicals: they can be accumulated in living organisms



and food chains, and may be widely dispersed in the environ—
ment .

Policy makers may find it helpful to reflect on
the numerous requests from public interest groups -
consumer groups, environmental coalitions, womens groups,
public interest lawyers -- who have called for comprehensive
analysis and evaluation of these potential long-range contamina—
tion factors before plastic pipe use is allowed to expand.

(Exhibit 6.)



PLASTIC PIPE FOR POTABLE WATER
(Poly Vinyl Chloride [PVC]
and Chlorinated Poly Vinyl Chloride [CPVC])

In the course of its exhaustive research of the
scientific literature on plastic pipe, the California
Department of Health Services found a previously unheralded
article indicating that plastic pipe leaches its solvents
into the drinking water. To confirm the potentially 1incal—
culable health consequences of this article, the Department
of Health Services commissioned the Montgomery Testing Labor —
atory to conduct the first government sanctioned study to
measure the amount of solvents that leached into drinking water
from plastic pipe.

The landmark Montgomery test is highly controversial
because it simply provides raw test data. Moreover, because
the simulated pipe configuration test incorporated an arguably
improperly designed pipe "fitting density,” experts in the
State Department of Health Services estimate the possibility of
a 50 percent sampling error. That is, the results of the
Montgomery tests may be understated by as much as 50 percent
("Final Report on Potential Health Hazards Associated with the
Use of Plastic Pipe in Potable Water System,"™ Department of
Health Services, p. 16).

Yet, even with a conservative evaluation of the
data, alarming interpretations result. The Department of Health

Services stated in their final report:



"With the possible exception of the
leaching of the phthalates (DEHP), the princi—
pal public health finding of this study is the
possibility of excessive amounts of solvents and
carbon tetrachloride, chloroform and tetra-
chlorethene accumulating during the stagnant period
between initial installation of plastic pipe and

occupation of the dwelling." (Exhibit 7.)

The other conclusions in the final report of the
Department of Health Services are tremendously complex and must
bo viewed in their proper context. For example, extensive
"flushing”™ of the system "may" decrease the risk of abuse from
the solvents leaching into the water. However, some of the
so-Cilied "volatile organic”™ chemicals in plastic pipe itself
"can accumulate in chlorinated water” notwithstanding the
flushing requirement. (See Exhibit 7, p. 35.) One of these
chemicals (carbon tetrachloride) was present in the water at
*0 times the EPA action level. Other equally dangerous chemicals
(chloroform, tetrachloroethylene, DEHP) found at equally high
and dramatic levels may not be reduced by flushing. For example,

the Department stated:

11.



"Because the possibility exists chat some of
these elements (carbon tetrachloride, chloroform,
and tetrachloroethylene, DEHP) may be coming from
the pipes themselves, particularly plasticizers,
there 1is every possibility that they could build
up on a longer interim after the initial flushing."

(Reporter®"s Transcript, Commission on Housing and

Community Development Public Hearing, November 24, 1980,

p. 76.)

So damaging "“re the Tfindings of the Montgomery tests
and the Department of Health Services®™ evaluation, that the
Plastic Pipe and Fitting Association (PPFA) proceeded to
initiate a nationwide media strategy co "explain™ the results.

Jn a January 19, 1981, letter from the National
Association of Plumbing, Heating, Cooling Contractors (PHCC)
to Dr. Marc Lappe®, California Department of Health Services,
the PHCC Technical Director complained to the California Health
Department as to the reliability of the PPFA"s explanation that
the Health-commissioned tests showed plastic pipe and its
glues were safe. The Contractors had received a number of
inquiries from their members concerning the trustworthiness of
the Plastic Pipe and Fitting Association®s news accounts. The
Technical Director of the Contractors requested back-up support
information from the Plastic Pipe and Fitting Associate an. The

information provided by the plastic pipe industry apparently

12.



was so poorly drafted, with unsigned reports, and missing

data, that the Contractors decided to request review from the
California Department of Health Services. In asking for Health
Department reviews, the Contractors commented: "It is
interesting to note how your report is reworded (by PPFA)

or interpreted to mean something rather different from what

was generated by your organization."”

The California Health Department response (Exhibit P)
to the Contractors® request was directly to the point.
According to Health, the Plastic Pipe Association®s reports
were "flawed," "incomplete” and "do not reflect accurately
our own interpretation of the findings.” The California Health
Department reached "totally different conclusions regarding
potential risks than did this (unidentified industry group of
toxicologists) review committee.” The PPFA press release was
"factually 1in error and seriously misleading regarding our
findings."

In particular,

1. "PPFA did not submit Table 19 of the Mont-—
gomery Study to PHCC which "contained the
highest readings on chemicals of concern to
us, and substantially changed our analysis
of the final results. (Table 19 attached for
comparison.)"

2. PPFA"s characterization that "solvent levels

did not exceed safety values "severely distort(s)

13.



the actual findings of the (Montgomery)

Report." Specifically, the Health Department

found that "solvent levels did exceed

recommended (safety) values..."

3. Contrary to PPFA assertions that some hemicals
found in the Montgomery tests were not found
in the pipe but v/ere induced from sloppy
laboratory procedures, the Health Department
stated "we resolved (that) 1issue...by repeat
testing and concluded that the evidence pointed
to the pipes or a combination of pipes and

solvents as the source of DEHP and not

laboratory artifact."

In a nutshell, the California Health Department
found that the Plastic Pipe and Fitting Association had
seriously misrepresented the real health and safety dangers with
drinking water coming from plastic pipe.

As with the worker safety question, the plastic pipe
industry again distorted, misrepresented, and inaccurately quoted
California governmental reports on health and safety to the
extent that each of these governmental agencies had to
specifically correct the record. It if, no wonder that the
Director of the California Department of Consumer Affairs
recommended:

"It would be unwise to decide now to expose

Californians in their homes to what may be an

extremely serious health hazard." (Exhibit 9.)
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POLYBUTYLENE PIPE FOR POTABLE WATER

Since the Montgomery test for plastic pipe drink—
ing water safety was based on the hypothesis that solvents
used to cement these plastic pipes leached toxic chemicals
into the drinking water, the Department ofHealth Services
did not request a study of polybutylene (PB) as this pipe
does not require solvents for installation.

Yet because polybutylene is part of the generic
plastic pipe grouping, it may have many of the same addi—
tives, stabilizers and plasticizers as PVC, CPVC and ABS.

In early 1981, the California Department of Con—
sumer Affairs petitioned the State Housing Commission re—
guesting the same stringent testing for PB as the Commission
mandated for CPVC and PVC. In this context, the California
Health Services Department analyzed the first research con-—
ducted on PB pipe itself. The results were alarming. (See
Exhibit 10.)

In particular, the tests conducted by the Califor—
nia Analytical Laboratories found 50-500 ppm (parts per mil —
lion) of DEHP (a known animal carcinogen) 1in the pipe itself.
The United States Environmental Protection Agency (EPA), in
a document published at the end of 1980 entitled "Pi*iority
Review Level 1 - Di-(2-ethylhexyl) Phthalate (DEHP)," rec—

ommends "appropriate action(s) unde* the Toxic Substance



Control Act, section 6 to prevent or reduce the carcinogen—
ic risks from exposures to DEHP." (page 129).* Subsequent
tests on other polybutylene pipe used for flexible connec—
tions to plumbing fixtures also found DEHP. (Exhibit 12.)

The results were all the more disturbing because
the representative of Shell Chemical Company had testified
on the public record that polybutylene pipe did not contain
DEHP. The combination of Shell"s apparent discrepancy in
testimony and the data developed by California Analytical
Laboratories Tfinding DEHP, led the Department of Health
Services to state:

"It is disturbing that the (State

Housing) Commission was given such ap-—

parently misleading testimony (by Shell),

since the potential leaching of this com—

pound (DEHP) 1if present in the typeof

polybutylene used for potable water poses

a potential health hazard to consumers."

(Exhibit 13.)

The Department of Health Services wen ; on to con-—

clude that "obviously this situation deserves immediate at-

* The same EPA document reviewed the DEHP data from the

Montgomery Tests on PVC and CPVC. (The test on PB had not
been completed.) This documenu commented: " 2se data
represent the most reliable data on levels or potential
levels indrinking water from DEHP containing plasticpipe.”

(Exhibit 11.)



tention because of the health risks at stake."

To counter this substantive finding, Shell Chem—
ical Company commissioned a first test to be conducted by
Radian Labs of Austin, Texas. (Exhibit 14.) While pur—
porting to show the absence of DEHP or any other toxic
chemicals, the company®s first test was so flawed as to be
of little value. (Exhibit 15.)

At the April 20, 1981 public hearing before the
California Housing Commission, the representative from
the State Department of Health Services stated unequivoca-
bly that the chemical found by the California Analytical
Labs was "without question™ DEHP. Furthermore, the Health
Department spokesperson specifically identified a three-
member panel within the Health Department which had reviewed
the California Analytical Laboratories Test. This impartial
panel found the tost to comply with strict EPA testing pro—
tocols and to be scientifically valid. The Health Depart—
ment wont on to assert that DEHP was also found, 1in smaller
amounts, in Shell"s own tests of the PB pipe conducted by
Radian Labs.

Presumably embarrassed by the results of its
first test, Shell Chemical Company conducted a second test
on its product through the Radian Lab. Unfortunately for
the industry, the second test revealed "unknown"™ chemicals

that "have to be evaluated," according to the April 20, 1981

17.



testimony of the Departin®,nt of Health Services.

In a June 15, 1981 letter, the Department of
Health Services expressed "cause for concern”™ to Shell
with the chemicals BHT and alkyj\enzene sulphonate, both
of which were found in the Radian Lab tests.

"Recent studies have shown that

chronic, relatively low level 1ingestion

of BHT can lead to reduced weight gain,

increased liver size and raised serum

cholesterol in a number of separate ani—

mal tests. Other studies have shown re—

duced litter size following exposure dur—

ing embryonic development."” (Exhibit 16.)

As of this writing, no additional information has been
supplied on these chemicals for the Housing Commission®s
public record.

In conclusion, the Housing Commission agreed
with the Department of Health Services, their own Direc—
tor of the State Department of Housing and Community De—
velopment (Exhibit 17), and the Director of the State De—
partment of Consumer Affairs (Exhibit 18) that polybutylene
should not b» authorized for use until the plastic pipe is

thoroughly .nd impartially studied. (Exhibit 19.)

18.
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CONCLUSION

It is now clear that every major California
state governmental agency that has an interest in con—
struction, 1including the State Department of Consumer
Affairs, the State Department of Health Services, the
State Department of Housing, the State Occupational Safe—
ty and Health Administration and the State Commission on
Housing ani Community Development, all advocate compre—
hensive analysis and evaluation of plastic pipe through
the rigorously scientific and public procedures of tb
California Environmental Quality Act (CEQA) before any
expansion of use 1is permitted. To do otherwise violates
California law:

"An adopting agency cannot avoid

compliance with CEQ7v by adopting a

"model® code by reference where the.

code contains material that was pre—

viously found to be sublet to CEQA.

To do otherwise would violate both

the State Building Standards Law and

the California Environment il Quality

Act."  (Exhibit 20.)

Furthermore, major health, consumer and environ-—

mental 1interest groups, specifically the Sierra Club, the



Consumer Advisory Council, Women For, the Center for Law
in the Public Interest, have unanimously called for plas—
tic pipe to be scrutinized for long-range health and en—
vironmental contamination before plastic pipe is permitted

for widespread use.
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California Analytical Laboralories, Inc

401 NORTH M1 STREET
Sacramento.cALIK)HNiAy6sH December 31, 1980

Mr. Raymond Leonardini
Attorney at Law

717 "K' St., Suite 510
Sacramento, CA 95814

Dear Mr. Leonardini:

Attached are the results of our GC/MS analysis of two polybutylene pipe samples
received at CAL from a representative of the City of Sacramento Public Works
Department and logged under CAL [1.D. 12343.

The method of sample preparation and the GC/MS techniques were essentially the
same as those employed for the previous analyses of PVC, ABS and CPVC pipe (refer
to CAL report of 12 November, 1930, CAL 1.D. 12295 and 12298).

Over fifteen components were identified and their levels in the pipe samples
estimated. It must be emphasized that the levels are rough estimates only.

If you have any questions, please do not hesitate to cont;ct me.

Sincerely,

Charles J. Soderquist, PhD
Vice President
Agricultural and Environmental Chemist- =

CJS/slh
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TABLE 1

Compound GC/MS

butene

acetone

diethyl ether

methyl cyclopentane
methyl cyclohexane
3-inethyl hexane
3-ethyl-3-methyl pentane

reference scan no. -

V72

Vo2

V160

V226

V324

V373

V386

V437

B407, B421, B479
B496, B647

heptane
5 alkanes (>C 1fi)
Ib
butylated hydroxy toluene (BHT) B533

bis (2-ethylhexyl)phathalate

(BEHP)
a Cjg—Clg alkene

acetone
diethyl ether
methyl cyclohexane
2,3,3-trimethyl hexane
10 alkanes (>CIr)

Ib

NOTES: a V = Volatile Organic fraction, B = Base/Neutral

B633
B681

V93

VI161

V325

V388

B3F-, B407, B420,
B4/8, B488, B507,
BMO, B549, B596,
Bd 46

extracted) fraction.

Estimated level, ppm

1-10
100-1000 total

50-500

50-500
5000-50,000

100-1,000 total

(hexane-

(ing/kq



OFFICE OF PESTICIDES AND TOXIC SUBSTANCES, U.S. ENVIRONMENTAL
PROTECTION AGENCY

(November 28, 1980)
Addendum

Priority Review Level i - Di-( 2-ethylhe.".yi) Phthalate DEHP

Aiter this assessment, was completed, Assessment Division
received information from the California Department of Health
Services, and frcm representatives of the Plumbers Union
concerning actual and projected ievels of DEHP 1in drinking water

resulting frcm the migration of DEHP frcm plastic water, pipe.

Water pipe made frcm polyvinyl chloride (2vc) and
chlorinated polyvinyl chloride (CPVC) and p) asticized with 1EH?
is in common usage and is rapidly replacing copper pipe 1iIn new
ume construction. While the California studies were primarily
concerned with solvents used to join the pipe together, data vere
;eve loped from conditions®"simulating use situations that
indicated that DEHP may be present at up to 246 ppb in drinking
water. Limited evaluations of measured levels in drinking water
supplies of new homes were up to 110 ppb. These levels are
considerably higher than previously recorded for drinking water

and represent a risk cf 9.4 x 10"< and 2.9 X 10"3 respectively.

The DEHP 1levels reported 1in these studies varied
considerably. Factors such as the physical ana chemical
properties of the “water, dwell time, and analytical methodclc ;
frequently lead to discrepancies m reported levels for CEHP.
However, these data represent the most reliable data on levels or

potentials levels 1in drinking water frcm DEn? containing plastic

p ice .
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VICE PRESIDENT SECRETARY/TREASURER

California Analytical Laboratories, Inc.

401 NORTH 16lh STREET
SACRAMEf TO. CALIFORNIA 95314 March 18, 1981
(916)444-9602 Lab NoSi 12752/12754

Received: 3/3/81

Ray Leonardini
717 "K' St., Suite 510
Sacramento, r* S5814

Four pipe and fixture connector samples were received from Mr. John Gorman
to be analyzed for organic constituents.

CAL I. D . Sample Description

12752-1 gray Ffixture connector, PB2110--QEST-H-PB2100-NSF-PW FDR 11-
180°F 100 psi ASTM-D-3309 PAS CERT- (unreadable)-B137.80 1/4
CTS-062 080279

12752-2 gray fixture connector, PB2110-1APMO UPC PB2110-SDR11-1 BSF-ow
/4 X 3/8-180°-100 0si-D3309-C3A-CERT

12754-1 graypipe, PB2110--QEST-H-1APMO-UOC-PB2110-SDR11-NSF-pw 3/8 X
1/2 180°-100 psi-D-3309-CSA-CERI-B137.8 1/23/77

12754-2 black pipe, PB2110--NSF ow ASTM-D3309 100 psi-(unreadable)-
180°F-122 1106C-(unreadable)-!, 2" CTS SDR-11 P

Sample Preparation: Samples 12752 and 2-foot lengths of samples 12754 were
cleaned with detergent, rinsed with cooious amounts of water and air dried.
Ronresentative subsamples were obtained by filing with a coarse rasn. Each
subsample was rinsed with hexane and portions then olaced in clean sample
tubes with 5 niL of hexane (-a series) and with benzene )-b series). Identi-
cal tubes were TfTilled with the same solvents (both were Nanograde quality)

to serve as controls. The samples were held under ambient conditions for

five days (for GC/MS) and for an additional Tfive days until selective detector
GC analysis was made.

Analysis I1--GC/MS. Just prior to analysis by gas-chromatography mass-spectro-
metry (GC/MS), a 1.0 mL aliquot of the extract was amoved and spiked with
0-10 anthracene as an internal standard. A 5 uL portion was then injected
and processed per the EPA Priority Pollutant (B/N fraction) protocol. Com-
pounds were identified by computer searches of an EPA library, and quantities
were estimated by comparison to the known amount of D-10 anthracene added.

Only the hexane extracts (-a series) were analyzed by GC/MS. The hexane blank
was clean.



Ray Leonardini

Lab Nos. 12752/12754
March 18, 1981

page 2

Il. Specific-detector GC. Sample extracts were examined by electron-capture
gas chromatography (ECD-GC) and thermionic-specific gas chromatography (TSD-GC);
these detectors are generally selective for halogenated and nitrogen and/or phos-
phorus organics, respectively, although ECT-GC is suitable for the determination
of phthalate ester plasticizers.

Results: The GC/MS analyses indicated that all four samples were qualitatively
cimilar in flaaf a cnrioc n-f C -C ht/rirnra rhnnc uac nrocont' in D~rh '

Butylated hydroxytoluene (BHT) was present in each samnle at the 10-50 ppm
level. Bis (ethylhexyl) Dhthalate (DEHP) was also found at varying levels in

each sample as indicated in Table |I.

The TSD-GC analyses indicated that no nitrogen * phosphorus containing organic
compounds, which were amenable to GC analysis, were nresent above 10 pom.

The ECD-GC analyses indicated that DEHP was present in all samples. Identi-
fication and quantitation was based on co-chromatograohy with an authentic DEHP
reference standard. Results are summarized in Table L.

Results of Table 1 should be considered as minimum values since the efficiency
of extraction with either solvent is not known and is probably less than 100%.

Director of GC/MS Services
Agricultural and Environmental Chemistry

CJS/slh
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Sample Extractant

1275?.-1a Hexane
-Ib Benzene
-2a Hexane
-2b Benzene

12754-1a Hexane
-Ib Benzene
-2a Hexane
-2b Benzene

n.m. =

TABLE 1

ppm DEHP found (mg/Ka)

by ECD-GC

4.0
5.0

0.8

0.7

>20

>20
1.8

1.4

not measured

by GC/MS
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W\l mai n'mProposed Substitute lcr HB 508 [Mt January 26, 1984

The Honorable Niilo Koponen

House of Representatives

State Capitol

Pouch V

Juneau, Alaska 99811 (Mail Stop 3100)

Dwight Perkins

245 Marine Way #7
Juneau, Alaska 99801
Dear Niilo and Dwight:

I am enclosing the proposed substitute for HB 508 which has been

drafted in legislative form by Art Robson, our house counsel. I am
sending a copy of this letter to our legislative friends so that
they will know what 1is occurring. %

After Senator Vic Fischer advised us of the pendency of this bill,
Art got together with Dwight Perkins to see what had been done

elsewhere. They extracted the modifications which were made by the
Municipality of Anchorage and those are the modifications made in
the proposed substitute bill. This may not be exactly the way we

would have done 1it, but with Anchorage already having thoroughly
debated the matter and adopted the new Uniform Plumbing Code in this
form, we feel the interests of uniformity require that we all go
together so that the State adopts it in the same form. Adoption 1in
this form will take care of all our concerns and fears.

I understand there 1is a possibility that Rick Eliason will introduce

this form in the senate so that it can proceed 1in both houses
simultaneously.

We back this substitute one hundred percent and we hope that our
legislative friends will do likewise. I hope to be in Juneau
personally later on in the session to get together with everyone or.

VINHIN « WAKII S| I\ W VLS N \kvi\j norin t (HULLS J IIAHIO Ltllers should
NI L, PR wi{. Jlfhtu'/n >3 U(v (itnii.il Sirw un -Jiia\im > bet unfmrd lo

one subject



The Honorable Niilo Koponen
Dwight Perkins

Page 2

January 26, 1984

this, the natural gas pipeline proposals, and other
effect thp work life of our members -

My thanks for all your help.

Sincerely yours,

e.j/s y ? /

J. L. ARSENAULT, Business Manager
Financial Secretary - Treasurer
U.A. Local 375

CLM
Enclosure

c.c. The Honorable Don Bennett
The Honorable Richard Eliason
The Honorable Bettye Fahrenkamp
The Honorable Vic Fischer
The Honorable Joe Josephson
The Honorable Jay Kerttula
The Honorable H. Pappy Moss
The Honorable Pat Rodey
The Honorable Bob Bettisworth
The Honorable Don Clocksin
The Honorable Mike Davis
The Honorable Jim Duncan
The Honorable Walt Furnace
The Honorable Ronald L. Larson
The Honorable Hugh Malone
The Honorable Mike M. Miller
The Honorable Mike W. Miller
The Honorable John Ringstad
The Honorable Richard Shultz
The Honorable Mike Szymanski

matters

that



IN THE HOUSE BY COADERY AND LISKA
SURSTTTUTE FOR
HOUSE BILL NO. 50R
IN THE LEGISLATURE OF THE STATE OF ATASKA
THIRTEENTH LEGISLATURE - SECOND SESSION
A BILL
For an Act entitled: "An Act relating to the plurnbing code."
BE IT ENACTED Bl THE LEGISTATIJRE OF THE STATE OF ALASKA:
* Section 1. AS 18.60.705 is amended to read:

Sec. 18.60.705. PLUMBING CODE.v The Department of Labor shall
adopt, as the official minimum plumbing code for the state, the
Uniform Plumbing Code, 1988 [19791 edition, adopted at the 52nd
[49TH1 Annual Conference, October 1981 fSEPTEMBER, 1978], Interna—
tional Association of Plumbing and Mechanical Officials, chs. 1-13
and appendices, useful tables, and installation standards, but
excluding Part I, Administration, pages la - 6a, all of _Subsection
lo) and its exception, as well as the second and third sentences of
Part (@ of Section 1004, Chapter 10, Page 75, and subject to AS
18.60.710 - 18.60.740. The following amendments to said code shall

be adopted:



In Chapter 4, Fecie 37, Section 401(@) and (b), shall be

amended bv deletion of the words "extra strength vitrified clay

pipe" and "vitrified clay".

In Chapter 4, Pace 37, Section 401(a), subparagraphs nuro.gr

M, and @), shall be deleted and will be replaced bv the

following words:

@,

"1, No galvanized wrought iron or galvanized steel
pipe or ABS or PEC shall be used under ground, but all such
pipe shall be kept ai leant six inches above ground.

2. APSor PRC Installations shallbe limited to
residential construction not over 25 feet in stack height.
ABS and PBC shall, te no less than Schedule <0 iron pipe
size standard steel pipe thickness. ABS or PBC shall not
penetrate anv one hour wall unless it is sleeved witn a
minimum of 20gauge metalt for a distance of six inches
beyond the wall or changed to Schedule 40 galvanized DWV
copper or cast iron pipe to a metal trap connection."

In Chapter 5, Page 45, Section 503(a), subsection number
shall D3 deleted and replaced with the following words:

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

minimum of 20 gauge metal for a distance of six inches



bevond the wall or changed to Schedule 40 galvanized DW
conper or crst iron pipe to a metal trap connection.””
* Sec. 2. .\* 18.60.740(1) is amended to read:
() "code" means the Uniform Plumbing Code, 1982 [19791
edition, adopted at the 52nd [49TH1 Annual Conference, October 1981
[SEPTEMBER 19781, |Intern j;ional Association of Plumbing and Mechanical

Officials as modified by AS 18.60.705;

-3- HB 508



B||| NO Senate Bill 214 Date aprit 12, 1983

Tltle “"An Act relating to the Plumbing Code." COﬂtaCt' Judy Knight
465-2700
Bob Bacolas

Every three years, the International Association of Plumbing and
Mechanical Officials revises its minimum standards for the instal-
lation of plumbing to incorporate technological advances. The 1982
code described in this bill is the most recent effort in this regard.
The 1979 code presently in effect for the State of Alaska is therefore
outdated and will not be reprinted by the International Association of
Plumbing and Mechanical Officials.

Adoption of the 1982 Uniform Plumbing Code would briny Alaska®s minimum
standards into conformity with those commonly accepted and used by
industry across the nation. The latest edition of the Uniform Plumbing
Code is also commonly adopted by political subdivisions in the state

as the minimum standards enforced under their building inspection
programs.

The Department of Labor support passage of this bill. It would not
have any Tfiscal impact.

APPROVED:

POS |T|ON PAPER/Department of Labor



1982 Uniform Plumbing Code
Significant Changes

Section 108 allows for a larger grease interception to serve one or more
fixtures. Section 203(d) states that copper tubing used for water service
shall have a weight of not less than Type L.

Table 4-3, footnote #4. Evidence indicates that a three-inch horizontal
waste will effectively handle discharge from three water closets; thus the
code change, so that only four water closets or six unit traps are allowed
on any vertical stack, and not to exceed three water closets or six unit
traps on any horizontal branch or drain.

Section 601 changes will not allow cold storage rooms, refrigerators,
cooling counters, etc. designed to hold food or drink, or sinks for washing
or preparation of food, to be directly connected to a waste or vent pipe.
All drains shall discharge through an air gap into a open drain or approved
receptor.

Also adopted were insulation standards for cold water service and yard
piping. These standards were for Poly Vinyl Chloride (PVC), asbestos
cement pressure piping and Poly Butylene (PB).

Those groups most affected by this change will be plumbers, contractors,
local governments and state agencies.

1-45
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A F.ofL.-CI 0O

FAIJUIANKS, ALASKA

(907) 479-6281

April 22, 1983

Senator Don Bennett
Pouch V

Juneau, Alaska 99811
(Mail Stop 3100)

Re: Senate Bill 214
Dear Don

The Fairbanks Central |I.abor Council has wunanimously adopted

the resolution opposing Senate Bill 214. The qgravamen of the
bill is to delete the 1975 Lniform Plumbing Code as the
official minimum plumbing cjde for the state. The bill
replaces the 1979 edition with a 1982 edition. The 1982
edition was the product a tremendous amount of lobbying
and as a result, it in totally permissive. This means there
are almost no standards. Plumbing work done by union plumb—
ing contractors and union men has always been a guarantee of
a good functional job. If we reduce to the standards of the

1982 version of the code, every kind of get rich quick short
cut will be codified and everyone will have to drop to those
standards to meet the competition. The vresult will be
non-thawable pipes, leaks, and tremendous dissatisfaction
with the plumbing industry.

For the benefit of the public, who needs 1ihe protection, and
the plumbing indus"iy, that must maintain 1its. reputation,
please vote against SB 214.

Sincerely *

ARTHUR LYLE ROBSON, Secretary-Treasurer
Fairbanks Central Labor Council

ALR:CLM



ORIGINAL FILED

JAN24-1SW

COUNTY CLERK
SUPERIOR COURT OR THE STATE OF CALIFORNIA

FOR THE COUNTY OF LOS ANGELES

MARIE SHIBIIYA-SNELL, DIRECTOR OF THE CASE NO. C 395 294
CALIFORNIA DEPARTMENT OF CONSUMER

AFFAIRS, FRIENDS OF THE EARTH, JUDGMENT EXTENDING
CONSUMER FEDERATION OF CALIFORNIA, AND MODIFYING
STATE BUILDING AND CONSTRUCTION TRADES INJUNCTION

COUNCIL OF CALIFORNIA, AND AILEEN ADAMS,
Plaintiffs,
VS .
INTERNATIONAL ASSOCIATION OF PLUMBING
AND MECHANICAL OFFICIALS, a California
corporation, and DOES I through XX,

Defendants.

The above-captioned matter was duly and regularly called
for trial mm December 12, Jin:Z in Department 32 of the
Superior Court, the Honorable Jack A. Crickard, Judge
Presiding. Roger Dickinson, Esq., appeal ed on behalf of
plaintiff Marie S>i.ilniya-Snoll, Director of the California
Department or Consumer Affairs ('l.j.rector”); Michael if. Remy,
Esc., and Tina A. Thomas, Esq. , apnea cd or. behalf of
plaintiff California State Building and Constinotion Trades

Council, AFT,-CI0O ("Union Council®); and Genrj j,.y cowan, Esq
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entered an appearance on December I, 1983, behalf of
plaintiffs Consumer Fedor.ixion of California, Friends of the
Earth and Aileen Adams.

John F. McKenna, Jr., Esq., appeared on behalf of
defendant International Association of Plumbing and Mechanical
Officials ("IAPMO"™).

The matter was heard on December 12, 13, 14, 15, 16, 20
and 21, 1983. Evidence, both oral and writt.cn, was submitted
by all parties, and the matter was duly submitted.

IT IS NOW ORDERED, ADJUDGED AND DECREED:

1. Upon the authority of Code of Civil Procedure
Section 526 Subdivision (D, the existing preliminary
injunction, granted upon the application of plaintiff
Director"s predecessor in office, 1is partially modified and

continued in force as the permanent order of this Court.

2. Pursuant thereto, Defendant 1APMO, its agents,
officers, employees, and representatives, and all persons
acting in concert or participating with IAPMO ar-< hereby
permanently enjoined from disseminating, directly or
indirectly, to any .individual or organisation 1in California,
the 1902 Edition ri the Uni form Plumbing (6de ("UPC") or the
1APMO Directory of Plumbing Research Recommendations
("Research Directory"™), without, 1including a warning notice.
The warning notice requited to be: included shall appear 1in no
less than 10-point bold typo and shall state as follows:

NOTICE: An Environmental |Impnc* Report 1is now

being prepared in California to determine whether

the use of CPVC, PVC, or PH plastic pipe for trans-

ing potable water poses a danger to public health

or tlie environment.. At the time of this printing

of the 1982 Edition of the Uniform Plumbing Code,

2



and this update of IAPMO" s Directory of Plumbing
Research Recommendations, the State of California does
not permit any expansion of the use of such pipe, in
applications permitted by the Uniform Plumbing Code,
beyond those applications permitted in the 1979 Edition
of the Uniform Plumbing Code.

For information on California restrictions, contact
the State Housing Law Section of the California
Housing and Community Development Department.

Immediately below the notice, 1in the s..me size or smaller

[

type, the following statement may appear, at the option of

1APMO:

(This notice 1is inserted herein pursuant to a court
Order in the case of CALIFORNIA DEPARTMENT OF CONS-
SUMER AFFAIRS v. INTERNATIONAL ASSOCIATION OF PLUMB —
ING AND MECHANICAL OFFICIALS, Los Angeles Superior
Court No. C-395294 .)

The notice shall not contain, 1include, or be accompanied
by any other j.nformat .on or materials.
3. The notice shall be affixed

(a) To the inside cover of each cony of the
UPC affected by this Order, and

(b) Upon the reverse side of t.lic division
page entitled "Water Systems and Related Items"
(No. 5/ of each copy the Rose.noli D.irectoiv,

(c) By suitable adhesive material along the
notice"s top and bottom borders., in a manner cal —
culated to ensure Lnat Dio accidental remov, i1 oi
the notice does not occur.

ol. The foregoing ordcus :h,ill take el feet JO0O days afiei

entry of this Judgment, ami the- foregoingorders shall
automatically terminate, both as to the UPC .md the Rosea rcl.
Directory, upon the date the 1982 Kditior. ofthe UPC is

superceded by the publication of flu* I'tflii Edition of the UIT.
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5. All relief sought by plaintiffs, other than the relief

granted to plaintiff Director by the foroueinc; orders, is denied

6. Each party shall

DATED:

boar their ovm court costs.

JACK A. CRICKARD
JUDGE OK THE SUPERIOR COURT



N the early morning of
March 6, 1982, fire broke
out in room 404 of the
Westchase Hiiton Hotel in
Houston. The presumed culprit:
a carelessly placed cigarette. Lo-
cal fire officials described it as a
“simple room fire," and the dep-
uty fire chief reported that extin-
guishing the blaze was a "fairly
straightforward" operation. The
room's occupants escaped un-
harmed. But ten other guests on
the same floor died in their
rooms front smoke inhalation.
Smoke— not flames— has for
many years been recognized as
the primary Kkiller in fires. Of the
roughly 7,500 fire fatalities in the
United States each year, smoke
fells more than 80 percent. Tra-
ditionally, nearly all smoke-in-
halation deaths have been
summarily attributed to carbon
monoxide, a toxic gas produced
during the combustion of essen-
tially everything that burns.
However, researchers from the

SMOKE TOXICOLOGY
A SPECIAL REPORT

PRers
Smoke,

There’s|re

ssynthetacs

incressingly replace natural
materials in buildings, angry
debate svirls around whether

tl?s. heightens the danger
Olfiresand whether any-

ican- 0 should-
he dore.

BY LINDA GAKMON

Foundation for Fire Safety
pieced together a different pic-
ture of the Westchase lire.

According to Merritt Birky,
director of research at the foun-
dation during the investigation,
Hood samples taken Irom the
victims did show elevated levels
of carbon monoxide, but they
were not high enough to be the
direct or sole cause of death. On
the other hand, all the victims
had elevated levels of hydrogen
cyanide in their blood, and two
hail levels high enough to he le-
thal. The victims also had sus-
tained severe respiratory
damage, suggesting exposure to
hydrogen-chloride gas.

These poisonous gases were
generated by the combustion of
synthetic materials in the room,
says Birky. The foundation's
tests indicared that the hydrogen
cyanide came from polyurethane
carpet padding, nylon carpet and
blankets, and a polyurethane
cushion on an upholstered chair.

WmM



notflamesmm is the primary

killer in f ires, and toxic gases generated

The hydrogen chlorde came from a poly-
vinyl-chloride wall covering. Birky says
ihe study concluded that deadly gases
from the burning synthetics “contributed
to most, if not all,” of the deaths.
Representatives of synthetics manufac-
turers have assailed Birkys conclusions.
For example, John Lawrence of the Society
of the Plastics Industry says, ""There were
a lot of synthetic materials in the room
where the Rre occurred, but there were a
lot of burnable nonplastics, too." He notes
that the Houston medical examiner listed
inhalation of carbon monoxide and soot
as the cause of death of every victim except
for the people in one room, who had lethal
levels of hydrogen cyanide in their blood.
Even then, Lawrence says that blood-cy-
anide measurements are often suspect be-
cause the body itself produces some
hydrogen cyanide. “We feel that plastics,
where properly used, do not present any
increased hazard,” he concludes.

Clash of Interests

The dispute over the Westchase Hilton
tragedy is part of a larger, long-standing,
and heated contioversy in fire safety.
There is no question that use of synthetics
in buildings is rapidly increasing. “We live
in a synthetic wori.L"" says Birky, where
plastics and other synthetic materials have
become commonplace in furnishings. Per-
haps less visible is the growing role of syn-
thetics in construction. In the mid-1960s,
plastics represented only 2 percent of total
building materials. By 1981, they had cap-
tured 10 percent of that market, according
to Predicasts, a Cleveland market-research
firm. And trends suggest that use of plas-
tics may grow even more during the rest
of the decade.

Has this shift heightened the danger of
fires? Should the use of plastics and other
synthetics somehow be regulated based on
the toxicity of the smoke generated wl it
they burn? Are laboratory tests well-
enough developed to compare the smoke
toxicities of various products, and to be-
come the basis for selecting— and perhaps
restricting— the use of furnishing and con-
struction materials?

Answers to these questions have proved
elusive, partly because combustion toxi-
cology is a complex science, but also be-
cause huge economic stakes are involved
and the issues have been clouded by cor-
porate maneuverings and rhetoric. The
most vociferous charges have been ex-

t'tic is NAIONA. IUIUAllot MANVIADS

when synthetic materials hum
may be making smoke
even more deadly.

changed between the Society of the Plastics
Industry (SP1), a trade association, and Al-
lied Tube & Conduit Corp., which pro-
duces steel conduits used to contain and
protect electrical wiring. Such conduits,
along with pipes used in plumbing and to
carry gas, have been one of the fastest
growth areas for plastics in the U.S. con-
struction industry.

Against this backdrop, an increasing
number of Toxicologists, legislators, and
firc-safety officials has begun to sor
through the tough regulatory and scientific
issues. Indeed, the smoke-toxicity de-
bate— which really gained steam during
the widely publicized string of hotel fires
starting with the Las Vegas MGM Grand
Hotel disaster in 1980— has reached
white-hot intensity.

Spurring the latest round is a report urg-
ing New York State to require manufac-
turers of building and furnishing materials
to use a standard laboratory test to iden-
tify the poisonous gases generated when
their products burn. The report, prepared
by Arthur ). Little, a consulting firm
based in Cambridge, Mass., recommends
that such information on toxicity be filed
in a central data bank. The New York
Legislature, following the 1980 lire at
Stotiffcr's Inn in Harrison, N.Y., which
claimed 26 lives, had asked AIM. to ex-
amine the feasibility of regulating smoke
toxicity.

The fate of this proposal is still uncer-
tain. New York Secretary of State Ciail S
Shaffer is expected to recommend that the
state estal fish a pilot program requiring
manufacturers of mattresses, furniture,
and interior finishings such as wall cov-
ering to test their products and submit the
results to a data bank. | lowever, she is ex-
pected to exclude construction materials.

Should New York adopt even this lim-
ited program— which is considered
likely— it would be a landmark in lire-
safety regulation. Of course, construction
methods and materials are already subject
to numerous other fire-safety-related reg-
ulations. A multitude of building-code
provisions calls for fire alarm systems, fire
doors, fire escapes, lire extinguishers, and
exit corridors. And the Consumer Product
Safety Commission lias set mandatory
llammability standards for mattresses and
carpets and voluntary standards for up-
holstered furniture. But precious few
codes, standards, or laws specifically ad-
dress smoke toxicity.

One emerging code involves plastic con-

duit— a tube, composed mostly of poly-
vinyl chloride, or I'VC, that is used to
enclosr electrical wiring. Because it is more
flexible and easier to install, plastic con-
duit offers an attractive alternative to its
metal counterpart in certain construction
situations. But concern over the risk of
smoke toxicity prompted the National
Fire Protection Association to take action.
The 1984 National Electric Code— a
model code published every three years by
the association, which local jurisdictions
can choose to adopt— recommends that
PVC conduits be permitted only in struc-
tures no taller than three stories. Some cit-
ies have already taken other steps. For
example, New York City spent S2 million
in 1982 to replace with metal some of the
PVC conduits in the subway system.

Other regulations related to smoke tox-
icity include general proscriptions in sev-
eral states and local jurisdictions to the
effect that building materials cannot re-
lease combustion products more toxic
than those of wood. But these laws, writ-
ten years before scientists began devel-
oping standard laboratory tests of smoke
toxicity, go largely unenforced. However,
about a half-dozen states arc now taking
a hard look at just how toxicity testing
might be used to regulate a broad spec-
trum of products. Wh it New York derides
to do with the ADL report could set the
stage for these other states to act.

Report Gets Mixed Reviews

The AIM, study evaluated the dozen or so
published methods for testing the toxicity
of combustion piodticts, including one
that Birky helped develop when he was at
the National Bureau of Standards (NBS).
The study, led by Rosalind C. Anderson,
concluded that the most useful test is one
developed by Yves Alarie and Anderson
when she was at the University of Pitts-
burgh. Anderson said she sees no conflict
of interest in recommending a test that she
helped design; she also helped design the
NBS toxicity test that was rejected.

In the Pittsburgh test, mice in a special
chamber are exposed to smoke from burn-
ing materials. Ibis method determines
what's called an |.C,..— the amount of ma-
terial that produces a "lethal concentra-
tion™ of smoke noxious enough to kill 50
percent of the animals exposed for .10 min-
utes. (Anderson says a shorter period
wouldn” .uldress most fire situations

«cnple are waiting to be rescued,
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anil a longer period would probably Kkill
all the mice.) The lower the LC,, value,
the more toxic the material. According to
the Pittsburgh test, the I.C,, of Douglas
fir, for example, is 31 grains, while that
of wire coated with polytetra-
fluorocthylcne (Teflon) is 3 grams.

The ADI. report recommends that man-
ufacturers submit LC,,, data on their prod-
ucts to a state agency, where the
information would be accessible to archi-
tects, engineers, and the public. Andeison
says the ADI. study ruled out, for the time
being, other regulatory uses of the data,
such as bans on specific materials and re-
quirements for product labeling.

Reviews of the report have been mixed.
Firelighters and lire-sufety officials have
generally approved, though some say they
would have preferred ADI. to voice
stronger recommendations, such as the use
of I.C,, data to ban specific products.
Critics, on the other hand, have charged
that a smoke-toxicity data bank would be
worthless. "The problem here is that the
kind of data collected will be of 110 value
in s\ving lives,” said C>K Munger, pres-
ident of the Society of the Plastics Indus-
try, in his comments to the New York
| egislature. Simple, small-scale toxicity
tests are not representative of the complex
hazards of real fires, he said.

In fact, Munger and others claim that
such tests could sometimes lead builders

~1 AKIL M

to select products that ignite more easily
or whose flames spread faster as a trade-
off against their lower combustion toxic-
ity. For example, rvc has largely replaced
cotton as an insulating material for elec-
trical wires, in part because its higher ig
nition temperature makes it less likely to
burn. “We think that an example of in-
rreastd fire safety from using plastics,”
says SPI's Lawrence, lie also points out
that many fires are caused by electrical
short circuits, which often result from im-
properly grounded metal conduits. And
while burning I'VC plumbing has been im-
plicated— controversially— in some of the
S3 deaths in the MGM Grand fire, he |
points out that a short in a metal conduit |

started the fire. Thus, even if tests show 1

gross differences in smoke toxicity, the re<
sults should be interpreted with cautionJ
since other flanunability properties are in-
volved in assessing hazard.

Barbara C. Levin of the NBS Center for
Fire Research agrees that an 1.C« data
bank is unnecessary. In her comments to
the New York State Legislature, she stated
thgt “a toxicity test alone does not con-
stitute toxic hazard assessment.” She
noted that NBS is now developing a com-
puterized method for asscsing the hazards
of combustion that takes into account a
product s rate of heat release, ignitability,
and other fire-related characteristics as
well as smoke toxicity. The method is ex#

pccted to be ready in about five years.

ADI.s Anderson counters that, while
more research will undoubtedly improve
assessment techniques, the fact that most
fire victims are being killed by smoke
means we shouldntsit idly by until a haz-
ard index is developed. And there is an-

Jother pressing issue. ""As melodramatic as
lit sounds, firefighters are out there watch-
ling their colleagues being hurt and even
(die,"" she says. She cites a study hy the
\(jf\lational I'ire Protection Association that
ound that firefighters say that fires are
| getting harder to fight. Fires burn faster
| and hotter, and smoke develops more rap-
idly and is thicker and more irritating to
the respiratory tract. ""There appears to be
an increase in firefighter casualties from
smoke inhalation,” the association con-
eluded. “The smoke iu today’ fires . ..
may be producing increased risk of inhal-
ation injury to firefighters as well as to
building occupants.”

SI1 officials maintain that there is only
anecdotal evidence to support the conten-
tion that fires are now more threatening
because of smoke from buruiug.plastics.
They point to two SI1-sopported studies—
one reported in March 1979 by the Har-
vard School of Public Health and the other
in May 19B1 by the Southwest Research
Institute— that show high levels of carbon
monoxide to be the most hazardous air
contaminant detected by gas-sampling
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equipment worn by firelighters.

However, Birky says the SPI-supportcd
studies are not only limited; they also do
not explain why postlire investigations
have turned tip sublcthal doses of carbon
monoxide in victims” blood. Such doses
were found not only in the Westchase lire,
he says, hut also in the MGM Grand dis-
aster, where half of the S3 people who died
at the scene were found to have siibleth.il
carbon-monoxide levels. He acknowl-
edges that such an effect has been uncov-
ered in only a few instances, "'not because
it doesnt occur, but because the follow-
up toxicological studies on the victims
have not been thorough enough to dem-
onstrate this factor."” (Birky has left the
Foundation for Fire Safety, located in Ros
slyn, Va,, to start a fire-to.xicology con-
sulting service in Poonshoro, Md.)

Charges and Countercharges

Calling this the most important question
in lire safety, the foundation last year em-
barked on a national study to pinpoint
which toxic gases are causing deaths by
smoke inhalation. ""We have developed a
post-mortem protocol," says Thomas
Casey, former executive director and now
a consultant to the foundation, “and we
are working with paramedics, medical ex-
aminers, and lire services to ensure that
more complete autopsies are performed tin
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fire victims. For example, we specify that
blood samples be drawn within three
hours of the lire and that they be properly
stored and handled.” Thirteen cities, in-
cluding Seattle, Miami, Denver, and Dal-
las, are already participating in the study,
lints far, the foundation has collected data
on 60 lire victims, but plans to gather data
on 250 before drawing conclusions.

SM officials are already skeptical of the
study. They point out that the foundation
is largely funded by the Allied Tube &
Conduit Corp. and other members of the
metal industry. These firms, according to
an SM statement, have "embarked on a
fear and smear”campaign against plastic
products in order to win back |their) po-
sition in the marketplace.” John lison,
vice-president and general counsel for Al-
lied, counters such charges: “Instead of
developing safe products, the giant plastics
industry has used its extensive ptthlic-re-
lations apparatus to attempt to turn what
is a very vital question of public safety . ..
into a seemingly commercial battle be-
tween two industries.”

"Theres no doubt that this is a com-
mercial light," says Gordon Vickery, pres-
ident of the foundation and former head
of the U.S. Fire Administration. “I do not
offer one ounce of apology for the funding
of the foundation by the Allied Tube &
Conduit Corp. We invite, as we have in
the past, the plastics industry to support

PHOTCS: fill 11OUSION CHRONTCII; IOUNDA! ION Ttilt | 11tf SAIl IV

usin 'ike manner."

The impact of commercial interests can
also be seen in recent actions of the Na-
tional Institute of Biildiii|* Sciences
(NIBS), created by Congress in \)7- to
unify ami improve the heterogeneous net-
work of U.S. building codes. When ihe
rash of hotel fires brought burning plastics
under close scrutiny, NIBS officials Irli
pressured to address (his issue. In June
[ 3.S2, they formed a 12-member task force
to consider whether the results of labo-
ratory tests of combustion toxicity, such
as the NItS and Pittsburgh methods,
should be incorporated into building
codes, I-'or example, a code could lorbid
the use of products judged by one of those
tests to be more toxic than wood, unless
those products are accompanied by carly-
dctection lire-protection systems such &
smoke detectors and sprinklers. Wayne H-
lis, manager of industry standards tor the
[LIt, Fuller Co., which mar.es synthetic
adhesives, sealants, and coatings used in
building construction, was named chair-
man. The task force also included SIVs
Munger, two DuPont officials, and rep-
resentatives from Dow Chemical, Kobm
N Ilaas, and Armstrong World Industries.
Only one member— James R. Itell of the
National hire Protection Association—
was not affiliated with a corporation,
trade association, or the government.

Later that summer, the task force hosted
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a meeting and invited people holding
points of view at odds with those of the
synthetics industry, but the group did not
include these people on the agenda of
speakers. “The only speaker designated to
explain the State-of-the-art” in toxicity
testing methodology,” says an Allied
spokesperson, “was Gordon Hartzell of
the Southwest Research Institute. Signif-
icantly, the SIU study that formed the basis
of HartzelPs remarks and conclusions was
commissioned and paid for by none other
than the Society of the Plastics Industry."
Tims, it came as no surprise, says the Al-
lied representative, that | lart/ell described
available tests as “primitive” and insuf-
ficiently developed for regular use.
Ultimately, in an official report released
last May, NIBS recommended against set-
ting building codes based on smoke tox-
icity. Part of its reasoning was that such
codes would not include interior furnish-
ings. Hut Anderson counters that while it
is tempting to think of furnishings as the
more significant hazard, "fires do start in
the basement, attic, or storage area and
travel between the walls, burning only
structural elements.” Slit also says the dis-
tinction between structural and furnishing
fires "*has never been addressed on a per-
centage basis; nobody has measured it."
More importantly, however, the NIBS
report concluded that laboratory tests of
combustion pioducts are inadequate and
should not yet be used to compare the
smoke toxicides of any materials. But this
is "ridiculous," says Inigcne Rider of the
United States Testing Co., in Hoboken,
N.J.. "Take the NBS protocol: years of
research and millions of dollars went into
it," he says, adding that the quality ol re-
search behind that test exceeds that upon
which most fl.utimability tests are based.

Money— and l.awsuits— May Talk

Still; a group of state legislators is con-
cerned with the cost of nut taking action.
1lhis group, called the National Task Puree
on |iregas Toxicity, is composed ol law-
makers from California, Illinois, Indiana,
Ohio, Maryland, and Michigan. While the
group believes the benefit of regulating
smoke toxicity could ultimately in- mea-
sured in lives saved, it recently focused on
a ""cost of not regulating™ that is infinitely
easier to gauge: lawsuits. Injuries and
deaths from smoke inhalation are posing
"a whole new series of product-linhiliiy
questions,” says Ohio Sen. Charles Butts,
""This seems to be happening with the law-

suits stemming from the MGM fire; plas-
tics companies have been brought into the
lawsuits and may bear a liability even
though they werent responsible for how
the fire started.”

The task force, which has conducted
several hearings on the smoke-toxicity is-
sue, will issue a final report this year that
"may very well have recommendations for
legislation,” Butts say . lake the ADI. re-
port to New York Stat<, this one will prob-
ably call for establishing a data-gathering
agency for combtision toxicity. “We need
to have some kind of data bank; we need
to use some kind of testing mechanism,"
Butts says. ""Now, 'specifiers” [architects,
engineers, buildings owners, and so on]
liive no information on which to base
their decisions. They are making decisions
that may be allowing buildings to become
more dangerous, and that may be leaving
themselves vulnerable to lawsuits.” Butts
also says that insurance companies, fear-
ing "their clients will find themselves in a
toxicity lawsuit,”” may soon become in-
volved in the smoke-toxicity debate. "This,
he envisions, would provide a powerful
iiv.p-tus to the movement to establish pro-
cedures tor testing the combustion toxicity
of building and furnishing materials.

That's the best case scenario, ADI.3
Anderson says, | or a worst-case scenario,
she draws parallels to the ashestos story.
Information on the health effects of as-
bestos "had been there lot years,” she
says. ""Unfortunately, some of the people
who were in positions to make decisions
and change policy had only fragments ol
that information. That’s the type of situ-
ation some people are saymg is developing
as we bring new products into buildings.
| here is the fear that we are stacking the
indoor environment with materials that,
if we could only see all the combustion-
toxicity data available, would be deemed
unacceptable in terms of tire safety."

Says Anderson: "'I'm not suggesting we
ban produc is— we don't have enough data
yet to take this regulatory route. And
product labeling is good for only about .10
seconds; once you have the wallpaper up,
you've forgotten what's on the label. But
if we had a centrally located combustion-
toxicity data bank, we could start drawing
useful conclusions."

IIbllht (iIAWWWOV is chemistry editor of So
elite News. Seisnow a fellow in the Vanncror
Hush | ellowships in the Public Ihnlcistnihiwy
of lethnoloyy and Scence at M1. |
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UNIFORM PLUMBING CODE

of th'e Administrative Authority no
ply system is evident, special ap-
le vacuum breakers.

tly connected to a sewer connected
1to the inlet side of a trap and shall
cuum breaker installed at least six
aspirator unit. The discharge pipe
; designed for free flow and shall
lirgap.

Water Over 160°F (71’ C) shall be of
Jte at temperatures of one hundred
jre without rendering any portion of

onnectlons shall be protected by an
>vice as set forth in subsection (0) of

. In cases where it is impractical to
ions on the domestic water line, the
| be considered a non-potable water
iler outlets shall be connected to lhe
w or back-siphonage from the non-
jslic water line shall be pro' ented by
nk or by a tank having a pump for
; domestic water inlets to the non-
e an approved airgap as required
e it is Impractical to install tanks, as
i pressure type backflow or back-
rail be Installed as follows:
rily to gravity or a vacuum within the
pressure type vacuum breaker unit or
vention device shall be installed in lhe

un breaker unil shall bo installed at a
[iinches (.3 m) above the highest tank,
o of the non-potable water. Other ap-
devices shall be installed in a manner
trative Authority, but in no case less
above the surrounding ground or floor,

ur duo to steam boilers, pumps, etc.,
In the nonpolable water line, an ap-
device shall be Installed in the supply
lion device shall bo Installed at least
jvo the surrounding ground or Moor,

lortions of the non-potable water lino
posed portions shall be properly iden-
'lory to the Administrative Auttiority.
able water line which may be used for
poses shall bo posted: DANGER —

WATER DISTRIBUTION

(p) Vacuum breakers shall be located outside any enclosure
hooded area containing fumes that are toxic or poisonous.

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. Asbestos-cement, PB, PE, or PVC
water pipe manufactured to recognized standards may be used for
cold water distribution systems outside a building. PB water pipe and
tubing may be used for hot and cold water distribution systems
within a building. All materials used in the water supply system, ex-
cept valves and similar devices shall be of a like material, except
where otherwise approved by the Administrative Authority.

(b) Cast iron fittings up to and including two (2) inches (50.8 mm) in
size, when used in connection with potable water piping shall be
galvanized.

(c) All malleable Iron water fittings shall be galvanized.

(d) Piping and tubing which has previously been used for any pur-
pose other than for potable water systems shall not be used,

(e) Approved plastic materials may be used in water service pip-
ing, provided that where metal water service piping is used for elec-
trical grounding purposes, replacement piping therefore shall be of
like materials.

Exception: Where a grounding system, acceptable to ‘rie Ad-
ministrative Authority is installed, Inspected and approved, metallic
pipe may be replaced with non-metallic pipe.

Sc-silon 1005—Valves

(@) Valves up to and including two (2) inches (50.8 mm) In size shall
be brass or other approved material. Sizes ovor two (2) inches (50.3
mm) may have cast iron or brass bodies. Each gate valve shall be a
full-way type with working parts of non-corrosive material.

(b) A fullway valve controlling all outlets shall bo Installed on the
discharge side of each water meter and on each unmetered water
supply. Water piping supplying more than one building on any one
premises shall be equipped with a separate fullway valve to each
building, so arranged that the water supply can be turned on or ofl to
any individual or separate building; provided however, that supply
piping to a single family residence and building accessory thereto,
may be controlled on one valve. Such s',rut-off valves shall be readily
accessible at all times. A fullway va ve shall be Installed on the
discharge piping from water supply tanks at or near the tank. A
fullway valve shall bo installed on the cold water supply pipe to each
water heater at or near the water heater. A fullway valve shall be in-
stalled for each apartment or dwelling of moru than ona (1) family. In
lieu ol the main supply shut-off In each apartment, Individual shut-off
valves may bo provided at each fixture.

(c) All valves used to control two (2) or more openings shall be
fullway gate valves or other approved valves designed and approved
for the service intended.
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We wv.are cited for belng in violation of seebion 401 of the

Uniform Plumbins Code. As you can see on the enclosed copy cf
trie citation, the single violation is " Sec »01, ABS plastic
pipe not allowed 1in commercial building. Remove and replace

witn Code material."”

Apparently, this is a legitimate violation of the 1979 edition
of the Uniform Plumbing Code, the edition which the State of
Alaska 1is currently enforcing. It is however, 1in direct
conflict with the new 1182 Code, which is th< st e )
in plumbing the building. The out-dated 1979 Cede 1is still

eced simply because the State Legislature has not
adopted the 1932 edition of the Code. House Bill c CO0?, dealing
with the replacement of the *79 edition with that of 1982, s
presently sitting 1in your committee awaiting action.

The City of Homer adopt-:. this 1937 edition of the Uniform
Plumbing Code ov r ] . ago. The plumbing 1in our building was
done in full compliance with this edition, not realising we w.ert
in viol ition of State statutes as described above. Had been
aware of this fart, we could have very wisily conformed to the
1979 edition when the plumbing w..s roughed in.

Se , W hat
.."fort to insure that the material; r i workmanship in u
building would meet or exceed the latest standards set by the
National Uniform Building Code, National Blectrical Code, and
Uniform PLumbing Code. After ill, with the .“wibotvntial
investment we are malc.ng in teis project, it would be "penny
wise and pound Tfoolish™l1 to Co anything less.

It seems. absolutely ludicrous to us that we r.houdd be required
now, to Tforego the tremendous cost and tame Jloss that would h

necess iry cp abreg&tu tb ™ violation* wii »n adopt ion of
lode 1is so near. I ask you, wliat possible needs would he served
by this action?

Several other commercial buildings in our area have been

completed using ABS plumbing materials. They were completed
without any 1inspection at all, and are apparently perfectly

1 jgaf now because they simp] 1 inspected befor
completion. Is ti is t2 way our Stat<. statutes are intended to

be enforced? As T understand them, both the State and Federal

onstitutions guarantee, if not demand, oqirl and uniform

enforc m t of all statutes with regard to e citizenry they

serve. Random inspections that can be promptc 1 by nothing nor4
ps a vindictive telephone call, hardly

"equal and uniform enforcement”.



schedul . jc iplei ion date for this project is April 15,
However, «s long as this situation remains unresolved, we f-
the very real possibility of loosing the long term financing
that has already been secured, whichis subject to the construe-

lyin ' 1c¢ , ]
it, coul In ur tremendous expense in interim interest
costs aion , should any delay occur due to this situation.

Either set of o:rcurstanees eculd seriously jeopardizr not only
this project, but the future of our business and the financial
secui ty of the people involved in it.

As stated previously, i-e are not theonly business here that
stands to suffer as a result of this misguided action. KachemaU
Bowl, a lon '‘ending local bowling alley, was also sited for
using ABS . their new building. They were instructed, as
we were, t. all Add pipe ha ! to be removed and replaced with
code mater i... . In both of our cases, wills, floors, and ceil-
ings woull hevl,- to b t >ut just the ibject
133 pip 1 . JId then have t< be re . d

"197 ‘ terial*' woul have to +« Installed in it place.
All of till:- would then be followed by the reconstruction of tin
torn out ", floor; , rud ceilings. This would be a .ionj..i i-

i mid be very, v mostly in both time arid money.

TmrticdI>to =] lon by your cojumi tt:>>" regard ing the adoption of the
1982 Uniform Plumbing Code woul i render these v ; ilat iel nutc.

It is i.Dper;iVivf the ouri'-n'. L.gislalura ;r.*dr this problem
. sion, Lay ir. p; sr.age >f tiiis statut
could wvery possibly can.extremc and unnecessary financ: el

hard&hip for two bur.irr sen andtheir owners,

Trusting this reqiu d ‘“.ill >e honored, I reamin,

Daniel C. Own
i'resi dent

ce: Senator Don =1 1
Senator Paul Fic hor
Keprosenta tiv Milo Frit.:
liepresentat Lve Hugh Mai oik
Mayor Erie Cooplr
Homer City Council
Miteli Crave l



STATE OF ALASKA

EC/PL

DEPARTMENT OF LABOR - MECHANICAL

Pouch 7-020
Anchorage, Alaska

3301 Eagle Street,
99CI0

CONTRACTOR NAME
CONTRACTOR MAILING ADDRESS

NSPECTION REPORT
PAGE ‘
INSPECTION w4
Suite 301 INSPECTION DATE

(907) ?64724A7
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constructi on electri cal plumbing
new \Y; temporary underground
alteration service rough-in X
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Alaska law requires that satisfatory /

arrangements he made to correct the Direct inquiries to:
above violation(s) prior to the

applicable abatement date(s).



Shell Chemical Company
ADivij'on of S"eii Ot Corpary
June 6, 1983 P.O.Box 7637
Stockton, CA 95207

Senator Paul Fisher
Pouch V
Juneau, Alaska 99811

ATTENTION: Elieen Glenn
Administrative Assistant

Dear Ms. Glenn:

I am writing this letter at the suggestion of C. Chuck Dummanri of
du Alaska Compaqv,-Inc. jChuck has informed me that Senator Fisher has
introduced Bill #SB-214 that is of great interest to Shell Chemical
Company.

The Bill would adopt the 1982 Uniform Plumbing Code as the required
Code for the State. Currently the State operates under the 1979 version.
While there are several minor changes between 1979 and.1982, there is a
niujur change of importance to us. This chapge appears in Section 1004.

For your general information I am enclosing a selection of literature
on the subject of polybutylene. As you can see, it is a versatile material
capable of performing in many severe conditions.

In addition to these proven performance characteristics there are
several reasons particular to the State of Alaska that make the passing
of Bill irSB-214 important:

1. The mobile home industry has for years used polybutylene.
We estimate over 80 percent of all mobile homes are plumbed
with polybutylene. The manufactured housing industry outside
of Alaska has a distinct cost advantage over the Alaska
based manufacturer. The Alaska *1der does not have the
advantage of polybutylene®s low cost.

2. The low installed cost of polybutylene puts the Alaska
builder at a disadvantage to a major portion of the remainder
of the United States. Mobile home and manufactured housing
builders in other states have the advantage of using poly—
butylene. This puts the Alaska builder in an uncompetitive
situation.



Senator Paul Fisher

June 6, 1983

3. In addition to polybutylene®s advantages in plumbing

application,
Polybutylene
polybutylene
its development

is rapidly growing in fire sprinklers.
is now listed by Factory Mutual. Approval of
in plumbing application would greatly assist
in the fire sprinkler installation.

4. Given the Alaska climate, polybutylene has a special feature
of being freeze resistant. Simply put, properly installed

polybutylene will
when frozen.

not rupture as will conventional material

Thank you for your effort thus far. Polybutylene is a proven material
around the United States and around the world and belongs as a material

available to the people of Alaska.

I am ready to come to Juneau to testify or speak to anyone on the J

subject®™ if it would be helpful.®

I hope that Senator Fisher will

Bill forward.

Very truly yours,

cp D"&us»o/p

M. J. 0"Brien
Regional Sales Manager
Polybutylene Department

MJO/ja

itv. losures

cc: Chuck Dummann
Gordon Evans

Ely, Guess and Rudd
Juneau, Alaska

makeevery effort possible to move this



999-EAST TUDOR ROAD P.0. BOX 128 NORTHGATE STATION

ANCHORAGE. ALASKA 99503 SEATTLE. WASHINGTON 98125
* (907)563-3004 TELEX: 090-25-297 (206) 284-5531 TELEX: 32-1041
Manufacturers

Representatives

May 12, 1983

Senator Richard Eliason
Pouch V
Juneau, Alaska 99811

Dear Senator,

I had the pleasure today of talking to Sheila Peterson in your office in
behalf of Senator Paul Fischer®s Bill #214 to upgrade the Alaskan State
plumbing code to agree with the 1982 edition of the IATMO Code.

I hope you can see”your way clear to schedule hearings on this bill.
m~products which would be allowed would be Polybutylene Pipe for

%hfs p%pe ks no{ new to Alaska. Every trailer, or modular home shipped g'
into Alaska is plumbed with this product because it stands vibration J
extremely well and because if the unit freezes,?no damage will occur from
bursting pipe, yet because of our outdated code, local Trailer Manufacturers
like Husky must use older and more expensive pipe. Owners who remodel or
work on their units, must to be legal, use a different material. In

actual fact they ignore the law.

In Fairbanks, Sitka, Palmer and Bethel, wide use is being made of this
pipe wither under local code or illegally. It is just too good a product
to ignore if there is any chance the building will freeze up. Imagine
how much money 1is spent replacing water damaged walls from freeze burst
copper pipe.

I have personally appeared before the Anchorage Borough Plumbing Board
and have heard members of plumbing associations object to this product.
My personal feeling is that the professional plumber tends to move slowly
on any new product but since the Anchorage market is covered by the
Greater Anchorage Borough Mechanical Board, their area will not be
effected by the state code anyway.



The”e have been some people who have objected to any plastic on the /
basis that its use may cause cancer, I have never personally seen

any laboratory test or medical opinion that bears this out. | know I
eat off a plastic covered table, brush my teeth with a plastic tooth—
brush and drink Coke out of a plastic bottle poured into a plastic
glass. 1 can"t see how in the face of this, anyone can be concerned
if the water for my scotch mixer comes out of a plastic pipe!

The other health problem has been told to me by the Anchorage Health
Department personnel who say that galvanized pipe that is installed ?
long time rusts so bad inside that even repeated chlorination does A\ _
always kill the bacterial contamination. Polybutylene never corrodes,
is always smooth and like new. 1°d certainly perfer to get my water
from it than some of these rusty iron pipes.

Our state achieves considerable revenue from the sale of petroleun,
there has even been talk of a state supported Petro Chemical Plant.
In view of this fact, is it now in the states interest to enchourage
the products of those Petro Chemical Plants instead of banning their
use?

I1"d like to come to Juneau for a hearing on this and 1 know others in
Alaska who would also. If you would like people who are using this
product in Alaska to contact you, I1"Il be delighted to ask them.

Best Regards,

CD/bjs
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Position Statement: In favor of HB 508
HB 239 First Reading - 3/4/84
Commillee Referrals - L&C, Resources, Finan<e

and Rules
See HLC Commi l1lee report on page 2412 of 1984

House Journal
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HB 239 was referred to the Resources Committee
HB 508 First Read ing - 1/12/84
Commi ttee Referra Is - 1.6C andRulLes
No previous action in L6C
HB 220 Firsl Reading 1/10/84

Cogiidi il1e Referrals - L6C Finance and Ru l.es
No previous actidn in L6C

ACTION NARRATIVE

hilc

TAPE# 89. Side 1
Record ing

Number 0000 Chairman Cowdery called the meeting to order*
The Committee took up discussion on HD 239*
Number 0013 Rep* Wendte moved to pass HB 239 out of the

codidillee* Being there waS no o5jective the
bill, was passed out of the comdiillee.
Number 0024 The committee took up discussion on MB 508*
Number 0062 Rep* Liska, co-sponsor, stated that the
pre-wired housing (pre-wired ivi plastic) now has
to be replumbed with copper.
Number 0106 Dwight Perkins, representing the Plumbers 6 Pipe
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Fillers Union spoke in opposition of [IB 508 Hhe
s ited the fo llowing problLems with plLast ic pipe:
durability, thaw ability 1in Arctic regions, fTire
ha lards (both co@ustibility and gases re leased
upon combustion), use of the water system as the

e lectrical "ground“S permeability, and worker

safety *
Number 0185 Rep . Koponen arr ivecl *
Number 0216 Mr . Perk ins cone luded his test imony w ith
M¥cstions and answers from the commillee*
Number 0229 Vernon Akkins, as an observer, stated that

pLastic pipe outside a building does have
advantages.
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monoxide) when it burns.

Rep. Wendte asked about the controversy relating
to the fire hazard and the MGM fire which the
jury has not ruled on yet. Mr. O"Brien said the

OF 2 PAGE - 10 OF 12

buiiding code may have been violated.

Tlie commillee continues discussion on HB 508.
Rep. Wendte asked if the 82 Code addressed fire
wa .l protec tion. 11 was stated that the fire
wa LL protection 1is up to the Local. builcMng
code.

Rep. Furnace asked Mr. O"Brien how plLastic pipe

is thawed. Mr. O0"Brien said that either a probe
is pLaced in the Line or a probe with a hot
water source would work. He also noted that

metal pipe would burst 1if frozen and plastic
would not.

Commitlee continued discussion on HB 508.

I im Higham comes before the commiltee to testify
on behalLf of the 82 Plumbing Code. Mr Higham
explained the code that he wrote.

Chairman Cowdery aakeel Mr. Higham 1if this 1is as
much a political, 1issue as it is a workers safety
issue. Mr. Higham answered that yes it Is.
Chairman Cowdery stated that _he code shculd be
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adopted and noted that Sillica has adopted the
code, Ketchikan 1is waiting for the state code to
be adopted before act ing, Bethel. has adopted the
code, Juneau and Anchorage have adopted with
amendments and Fairbanks 1is considering
amendments. Chairman Co dery feels that it
shou Id be up the individu L areas to make the ir
appropr iate amendments .

Bob Landan Comes before the committee to testify
On behalf of Commiss ioner Robinson in support of

1IB 508. Ik stated that the 82 Code 1is minimal
and it 1is needed to bring the standards up to
date. The national codes are updated every

three years by the i#nternationa L Assoc iation of
P lumbers and Mechanical Or%icials.

Cbuck Dummann comes before the commillee 1in
support of 1B 508. He sta ted that PcilLybulalyene
is not new to the state and is a big safety
factor especially relaling to freezing.

Rep. Cowdery asked Mr. Dummann what the sav ings
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would h . if Po Lybuialyene was used instead of
metal. The answer was ..,prOvimately a 50"

sav ings.

Rep. Rings tad moved to hold the bill, until, the
next mornings meeting.

Rep. Furnace moved to pass out of committee.
The committee decided to hold the bill until the
next morning®s meeting.

Chairman Cowdery adjourned the meeting at 9 :55
a.m.
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OWEN MARINE CORP.

BOX 2586
HOVER AK 99603
HOVER 235-7691
SFWARD 224-342
.-larch 27, 1ySM
oori3uor Richard 1. 31iason
CL? irirmn
Senate Labor x Commerce Committee
Pouch V

Juneau, AX. 99811

Dear Senator Cliason,

This letter will hopefully enlist your tirely assistan 3 in the
solution of a problem that has, arisen -luring the construction o
our new building. /e faced with a dilemma tnat could coat
us needless economic hardship and serve no usefull purpose in
the process.

Last December 13, we bu.gan construction of a new factLitv to

house our business, Owen Marine Corp. All the below grade work
had been done prior to freese-up, so ve could take 1idvantage of
the slow winter months to build. The building permit ewan

applied for and granted through the City of 1iomer, with our pro
posed project meeting all the city roqui raiments. The project
was designed, and has been built, 1ii accordance with ail the
latent national building codes.

On February we werc visito i bv a State PL :ihing Insure too
from the Anchorage office of the Deonrt.ment o Laho*~ The
inspector stated that he was responding to a elt?phone comp Lair
of 1illegal plumbing installations bein"; made i some comae wial

building projects in ric>a- \< are quit an- of the or%iflr >»I
the coiiplaint, and the not!vation for iF it 3:iffLee tr +0
that it was not the result of a concerned civ. econ -lcting in
behalf of the public®s bent interest. IT sor ing the publi

interest was the inspector®s mission, t seea strange that we
have no verification of an inspection oekue o formed on th!»
construction of one very public facility here —io iaoansion )i
the Soutti faninsula Hospi tal wnieh a.i.so .ii'l! fl1i -as the
largest constructlon project currently undcfw y in doiier. fl'O
inspector did, hov/evar, nanage to visit three s fll commere ial
build in5 sites in tne area and issue at least two aifentions for



\i3 §09%vi C3™* boin * =-10.i oi section TC* >f i/re

M= Lfor.;: Plu.Tibing Coe Wi - .1on the onel’=. copy
th mcitation, the olail inn 13 1 See i1, APS pla.m:e
pi P3 not allowed in @.;: building Remove and spl ice
with Coco material. ””
is is a i £: 0-"YZo viol . of the A‘T C. A=y
Pluiafcin; Coda, the edi tion which Che State of
Alaska is cr.tly anfore in-. It 1il ho Zevor, 1in iirect
the now I.;B! Code, .ii.s :c the st.indard used

p.uiiib:ng the baildir./. The cuttoo 1V71* To-A: is atill

;ing enforced simply .-re -u-we t12 f-t"itf LCSifllatUiV; :UIS not
adopted trj 117?3d edition of the Code. House 31.11 1103, tcaling
with the replacement of the *79 edition with that of 1)3f, in
presently sitting 1ir. your committee nwaitxr.; action.

The City of 1i0Oiaer adopted thin 1Q32 edition of the "._Iniform
flu..:~7in;; Calilo r.vor a year ryo. T-r plumb in;* in our i,r; wan
done i fall compliance with thin elition, not realizing we were
i Violation ofState atetuton as cureribed above. Sad = been
aware ofi.ir fact,wo could have very easily .urnformed to the
lw7w edition whan t.he plumbing .."as roughed in.

SLnee 1,550 inception of this project, .- 1fave estwirioi avory
ifful to in. ere that the mater inis 1 .-fork.“ianshlp 1.1 our
buil Wlng woul ! moot o: e-x 0.1 the latar/, stand:: rdr set by the
national tinLform iuilwi.r: Code, " ition.fSloctri e.: |l db.J:e and
Uni form PRlu:wlLug Code. Af.cr all, wit.; the substantial
invest.jont we arc nuking 1in 1f'is project, it wow"™ ! be "p nny
wise and pound foo !'.ish" to do anything Dbrs.

It seems absolutely ludicrous to us that we shouldbe required
now, to Idroga tho somon.joi.is 00s and time loss that would ">
arc- ss.w | to anil>u >V VI e a, Men “op s L4t f 0 efe-

dodo is sj Tahr. if: you, wir.t ossidle u ids "ould b. .serve-;
by tals notioa?

Several otier .mjswoicl 1 Duildjrd; in ir ro™ 1
coup] 1<l uairts ACC pll:libing tcrial Thay «era come] rtod
without ary inspection at all, si -  p.i t!
legal. no.; Iuiciu—lril E(-—Q/ Siiply u ml not "m"W;Ctld
- » a -?L

compi.t;o ) - way our ot i;11 u ter. A' lute: h-d to
he on"ora jaGi J3 ; si; =stand * i, 0t : th. m513 s nr.d "k;aml
Cuisti. tut ic,.. ,;F<v.nt ., if not mw» 3in . 111 an 1 uni 1" .
auforceMr mit otr.tu . u wit"; far @ to th.- 0 ?%/>"% 4>
* N wade..; 1L ;;0tl u; the < aan rov. ti.i 7/ nol.hi i,

thoa pad. -.n: v " tsK-rh voF

" -quai i: Til)m. 1! 0:b~. -



The scheduled completion date for tale project is April 165.
However, wus long as this situation remains unresolved, : Bee
the very real possibility of loosing the long term financing

that lias already been secured, Which is subject to the construc—
tion complying with all current building codes. At the very
least, we could, incur tremendous .ixpcv.se iIn interim interest
costs alone, should any delay occur hie to this situation.

Hither* set of circumstances would seriously jeopardize not only
this project, but the future of our business and the financial
security of the people involved in it.

As stated previously, we are not theonly bnoiness harc that
stands to suffer as a result of thismisguided iction. hschema®s,
howl, a long standing local bowling alley, was also sited for
using ABS pipe 1in their new building. They were instructed, as
we were, that " all ASS pipe had to be removed and replaced with
code material™. Jn both of our cases, walls, floors, and ceil —
ings would have to be torn out just to got to the subject
plumbing. The ABS piping would then have to be removed and new
"197J Code material™ would have to he installed in its place.

All of this would, /non be followed by the reconstruction of the
torn out walls, floors, and ceil i.iys. This would be a monumen—
tal task that would he very, very costly 1in both time and money.

Immediate action by your committ ¢ regard ing the adept Lon of the
1362 Uniform Plumbing dado would render k.terse violations mute,

it i- imperat Lve the cuxwuit legislature address this problem
luring this session, as any delay 1in passage of th*a statute
could very possibly cause extreme and unnecessary financial
hardship for two businesses and their owners.

Trusting this request will be honored, I remain,

mely.
"ftr.

Daniel C. Owea
Preui lent

Ben.a tor Don h iL.ar.
Senator Paul P lsohe**
Aopre:,onlLailv- mi!lo iTit*
“oprosrnt tlLve Hugh Halos
mayor nmrl h; e

Homer dity ¢ il

Hi tea ,1 svel!



STATE OF ALASKA

EC/PL INSPECTTION REPORT
PAGE
DEPARTMENT OF LABOR - MECHANICAL INSPECTION
Pouch 7-020 3301 Eagle Street, Spite 3(31

Anchorage, Alaska 99510

"Contractor name

CONTRACTOR MAILING ADDRESS

(907) 764=2447

(WP

““Job/location
SsADDRESS OR LEGAL DESCRIPTION

CONTRACqumngYxr_z STATE  ZIP CITY . V- 1
(p £ . CW+_
/7 7
RistmL*'i >?a
constructi on electri cal plumbing
new V temporary underground”
alteration service rough-in 2L
residential rough-in fi nal h
r.ommerci al final gas
i-er partial
EJn¥ E Resid E Lrnr E Line E Mnt
P-Jrny J Restr P Lrnr
item code abatement
r reference VIOLATIONS date
A Jn - Vof /TP 5 UM4™JS * N4 pUCeV
mr 3 K-SV
P
n J v A
N\, zr>ve
I »
/W Kk hA/
f
WFc orF PERSON REQUESTING INSPECTION
Ap rp j Ot-"INSPECTOR
Alaska law requires that satisfatory J*
arrangements be made to correct the Direct inquiries to:
above violation(s) prior to the
applicable abatement date(s).
TTrBUST

ftT

INSPECTION DATE

acty
code
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V. CEQA S"JMMARY

r
This chapter covers various information not. presented, ear! ier but
required by the California environmental Qmlity Act (CEQA) for
Environmental 1impact Reports. As this document is a preliminary

environmental review,, this section has not been fully developed. When the

1583

draft and final versions of the EIR are proposed, it is likely to expand and

some of the findings will undoubtedly change or at least be stated mere

conf idently.

A. Si gni ficant llnavol dah] e Environmental Impacts

For this preliminary environmental review of a very subtle and complex
proposal, SRl chose to describe our current overall conclusions about the
proposed plumbing code changes and our reasons for them, without making

definitive findings of significance except where they were clearcut.

First, we discovered nothing to suggest that the issues discussed
earlier as the prime ones are insignificant or that, other issues are
dominant. The only new issue of potential significance that surfaced was
tne permeation of buried plastic pipe hy contaminants in soil and the
resulting possible public health Impacts. Although the possibility that
such effects could occur from permeation of water supply lines from the
meter to the house is plausible, any potential problem would al.so
occur--probably in nu.:h greater proportion--from the public water

- -—— 1 r’c

distribution system. This problem should bere-examinedwhen better =5
— . 0
understood and if found significant should influence state policies with"-

respect toplastic use inboth publir and residentialsystems. With co



1
adequate education or hu*Mina insr* f™rF on the permeation issue, improper

installation o" plv.tic water servio* in ccpt-aminatod soils should be rare.

As to public health impacts from chemicals leachin.j from water pipe
into potJble water, we find that significant impacts are possible hut
unproven, both tor plastic pipos--espocially the chlorinated varioties--and
for metal ones, specifically copper systenms. If the upper ranges of
possible concentrations of leachates are regularly reached, the cumulative
risks to public health may be hign enough to be of concern by typical
standards of acceptable.risk, for example, a lifetime cancer risk of one in

Jj million. The chemicals of concern are lead from the solder in ccpper

|
pipes, possibly leading to neurologic disorders, and carbon tetrachloride,
perchlcroethylone, ana trichioroe thylene from plastic (especially PVC and

CPVC) pipes, possibly resulting in cancer.

Two major considerations limit the significance of the findings,
first, the status of information about long-term levels of leachate* {S
exceedingly flimsy. Reasonable further testing could resolve at least pert
of rhe uncertainty (sec Section VI). Second, the risk assessment procedure
is moderately conservative. If risks still appear tc be of concern after
concentrations are better known, more attention would need to be devoted to
assuring that the assessment procedure took into account detailed properties
of the chemical, finally, thorough initial flushing would effectively
mitigate the effects of the rapidly leaching materials, especially the
solvents used with plastic pipe. Overall, current information does not
establish an environmental preference between copper and plastic pipe, with
neither clearly likely to cause a great number of deaths or serious

illnesses.

For worker safety and health, a similar situation exists. Doth lead
from solder fumes in installing copper pipe and solvents from installing
ADS, PVC, and CPVC pipe could be hazardous if plumbers have high exposures
by inhalation; donnal absorption could also be significant in the case of
solvents. The diseases of concern f*r solder fumes are related to the lead

exposure and are neurologic. The solvents may also cause nerve damage, and

V-2



thoy may ho Involved "i Ifvo< ir n*p» ti ,0 problems as well.
Howovor, they are nut impl ic. \n-g -a rancor unless benzene is more common
than thought. iJhloss the fiiUSH report about to bo released resolves the
range of exposures satisfactorily, further testing would be useful before
completing the EIR. Safety issues generally favor plastic over metal.., whlrh
appears to lead t) more burns (hot solder and especially flux) and strains
and contusions (from heavier metal pipes). PB (like PE, dthough its uses
are not proposed for change) poses little if any worker safety and health
concern. Use of gloves, ither protective equipment, ventilation, and simple
car?? will significantly reduce any potential hazards from either plastic or
metal pipe, but these practices have not achieved widespread acceptance

among plumbers.

Fire safety is a very roil concern with plastic OWY pipe; ABS 1s
combustible, and PVC and CPVC will at least soften and slump in lines. |If
these plastics are installed as direct substitutes for metal, as they
already .ire in non-i ire-rated residences, they will degrade the fire
resistance of structures. The gaskets in no-hub cast iron will also fail in
fiits and cause the pipe to fall, leaving fire passages. But the proposed
code changes apply *o fire-raled, fire-resistive construction that could
retain its fire riting if appropriate installation procedures are developed
and enforced. In such conditions, no degradation of fire resistance would
occur. This issue thus turns cn enforcement, not science. The potable
watei pipes, kept cooler hy the water inside and of much lower mass, are not

a significant fire safety issue.

As with fire sifrly, smoke toxicity ir an issue in which plastic can
only be less environmentally acceptable than metal. However, whether~the
difference is significant is less certain. Both ABS, which seems likely to
contribute the mj.vvity of pipe mass in California, and the polyolefins TB ~
and IF produce combustion products that are not highly toxic; few if any
add iticn.il fatal “tie; or serious injuries would he likely from their
combustion, PVC an- CPVC befn produce significant quantities of hydrogen
chloride vapor in fire environments, and this corrosivd material could,

under rortain cin,mis fauces, make a difierence in the probability of human
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s :vivili in Ijnos. trogue no/ a! : i;h occur ivoces is clouded by lac/of
1 generally accepted test f«r jj.ii.o ft mmitv. Tin"s problem is currently
being addressed both by the State of California Department of Industrial

Pel at ions and by the State of 3Jew York, vie believe CHCD should pay close
attention to results from those studies, out does not need to delay a

decision solely on those ground:.

Jo other significant adverse impacts are | Xely to result ™from the
expanded use of plastic plumbing pipe if relatively simple mitigation
measures are taken. Plastic drain pipes may be slightly noisier than cast

inon pipe. See the following section (V-U) for further elaboration.

Overall, the SRl s”udy team sees Httl1<® evidence that expanded use of
plastic plumbing pipe would cause significantly greater environmental
prob ®ems than the materials it would replace. Unfortunately, lack of
eVTdence is not the same as lack of tuvanl. We believe it is especially
important to gather .more information on leaching of chei.icals from both
plastic.an-J metal pipe systems Into potable water and on the exposures of
plumbers to material from plastic (ABS. PVC, CI"VC) and metal (copper)
plumbing systems.

(able V-1 summarizes our present assessment if our relative
envimnnental concern about pipe systems. There we show our relative
degrees of concern few different materials for each of the major areas of
impacts. A high rating does not necesr.a-ily mean an impact that is
significant in the sense of CIwlA, but dees mean that the material rated
seems to u.; :nop» likely to be environmentally harmful then other materials
on that dimension. Ly example, the chlorinated plastics clearly are of
highest concern for smoke toxicity, but may not pose any significantly

higher 1impacts in the proposed new DWY uses (fire-resl stive construction;.



Tjrl e t-1

RELATIVE UEGKtE OF r/"NCERU REGARDING
POTENTIAL ENVIRONMENTAL [IMPACTS*

Potable Water Orjin, W.is*e, and Vc-nt
PLJSIiV:~  ———— "Metal Pl asiic Met
Impa:t T.alv. Copper/
Area PR/PE PVC/CPV I Conper Steel A3S PVC/CPVC Gal .Steel
Public Health 3 4 i i 0 0 0
Worker Safety 1 K 4 2 P 3f
Worker Health 0 3 4 % a 4 3+
Fire- Safety 3 e 0 0 5 4 0
tnoke Toxicity 1 3 0 0 - 5 n
Cther Impacts 0 0 0 0 1 1 0
>ey; 0 - Me concern 1 _ aAhout average concern
1 - Cons iderably less coneorn than average 4 - More concern than average
2 - Less concern than average i - Considerably more concern
average
Note; Iliijh relative t-)ncern door, not necessarily imply high absolute conrorn;

significance of ratings depends on mitigation measures taken.

+Moro for copper, 1 fo* galvanized.



1. Insinnific-iMi tfeouf”

The followim environment> rf; ts uf expanded uses for plastic

piercing pipe nay occur but are probably insignificant by any reasonable

interpretation of CEQA:

Plastic pipe systems nay fail slightly more frequently than me tal
systems until a body of experience with installation errors has
accumula ted.

Plastic pipe will consume slightly more petroleum than metal pipe,
but slightly less energy overall.

Plastic pipe will contribute a slightly different load of pollutants
to public waste water treatment systems, but the direction of
impact, let alone its magnitude, 1is uncertain.

Plastic DWV pipe will be slightly noisier than metal systems if
installed so as to contact wall surfaces; this may be more
significant than otherwise in the multi family, fire-rated
construction that is affected In the DWV code changes.

Plastic DWV pipe could be damaged bv pipe cleaning equipment, but
because of 1its resistance to corrosion, the frequency of such
cleaning should be low.

Plastic pipe will slightly decrease tne life-cycle cost of plumbing

and therefore of housing, but not enough to change demand patterns
or growth.

lival 1 shifts in employment from iv*al pipe manufacturing to plastic
pipe mannta;turing will c.cur.

A small reduction in tin? work of plumbers will occur, mostly as a
result of repair and renovation work by do-it-yourselfers.

iffeets of ALJ "rnitive Ac tinns

In addition to the proposed project, e.g., the proposed change to the
1<1(3 Uniform Plumbing Code (UPC) allow®ng certain new uses of plastic
plumbing pipe as described in the Project Description, this environmental
review has examined the potential effects of alternatives to the proposed
project on the quality of the natural arid human environment. The eventual

Elil will consider alternatives as well as the project itself to provide a



baseline for evaluating the siyni fi-.anco ot impacts and to proviso
possible alternative < erses of o.c*i n should the proposed project create
significant adverse 1i.iroacts that cannot be successfully mitigated. With
tbij goal in minl, th malternatives wo have selected for anal>sis are no
changes to the state rode, par*io" approval of plastic pipe use, and
complete "-ejection it ill plastic pipe (that is, reversal of earlier
provisions allowing M".ai iuros of plastic pipe).

«

Under tfie no-n Bion alternative, there would be no changes in the state
code regarding the use of plastic plumbing pipe. All currently approved
uses for plastic pipe would continue to be permitted and no new uses of
plastic pipe would be allowed. Hone of the impacts attributable to the use
of plastic pipe In expanded applications would be observed; any public

health and worker safety and health effects of currently allowed plastic and

met.il piping systems would persist.

The partial approval alternative would amend the state code to permit
certain new uses of plastic pipe, but not. all of the new uses proposed tinder
the project Counting told and hot water supply in a given application as
one new use, the proposed project would change the code to remit 11 new
us:es of plastic pipe (i a., | now use tor ABS pipe, 1 for Id pip»*, 1 for PVC
pipe, and b for C.PYC pip"), "ons Iduring oil the possible combinations of

these usi.:, over UI,0°H) partial approval alternatives are possible.

Cur analyses of the onvirw"mental consequences of the proposed project
have guided our s-.-lection o! the subset of the partial approval alternatives
tv be considered in the !-IH. hat is, we define tho partial approval
al urnati ve(s) t: permit those row uses of plastic plumbing pipe that are
least, likely to have significant adverse effects on the quality of the
natural and human environment. At present, the only partial alternative
that seems itjasenbly certain to meet this requ lrement is to allow PB for
hot and cold water supply both outside buildings and inside buildings that
are not fire-rated or wi"_Hn the fire-resistive construction of fire-rated
buildings. Ho other new uses of plastic pipe would be allowed.

Pa.enthet"ical ly, there semis little reason to prohibit PB In exposed
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li"Clt"-UIS *Ine lop _ | i ) | 1 {h» p@notrations ol
fire-resist-mu cur. ¥..2iim are ;i jnvel to maintain the rating of that
trr.ostr'j tic-i. The stare rf irfiv.ation on the impacts nf this alternative
imgenerally the sane as cn those of the motil water pipe currently allowed
for these two ir.es. &1"houjh P3 will certainly burn and metal will not, the
additional risk of fir-" spread appears minimal, as does that of smoke
ton"city. l.each.res T Il have not been shown to be risk-free, but
nether have those fiom copper or galvaui.tod steel. Of t.he two plastic
alternatives, PB is somov,h: “ less likely to be a public health hazard than
CKvVC, although the relative ratings of Til, Cl¥r, copper, and galvanized

s tel will not be clear without further testing (see Section VI). PC is
clearly a preferred material, "run the worker safety and health viewpoint,

or,pared both with metal systems and with plastics that lequiro cementing.

Under the option of disallowing currently allowed uses of plastic pipe,
any impacts of there materials would disappear and those of metal systems
reappear, The possibility of permeation of water supply piping by organic
contaminants would decease to the extent that PVC and TE supply lines would
be replaced by metal with Impermeable Joints (but even metal pipe Joints can
b permeable). Leachates from PVC and Pb would be replaced by those from
copper, with no clear Impact, positive or negative, on public health The
metal p-.pes would be somewhat more likely to corrode In soil than plastic
(galvanized-steel Is not reconnended for burled supply lines). Only small
changes in worker safety and health would result from the changes 1n water

supply piping.

An/ T"ial'M- li=act , (il disallowing current user, of plastic pipe would be
ac.ocl.ited wl *h the widespread use of AI3S (end less widespread use of PVC)
ii L appl v iMors. i1ire load and fire spread would be reduced in
nonf ire-rate* 1 m{instruction. It Is prnheblo that few fatalities or little
propi rty damiijc would be .noi led by this action, but both are possible
hot of its. Snoko toxins would also decrease somewhat, especially if PVC were
replaced. The decrease in plumber-* exposures to solvent cements would be
offset by Increased work-related injuries frcm working with cast iron and,

to some extent, with soldered Joints In copper PWV. Whether the net effect
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1
on worker safety jm! health would I'v positive or negative is difficult to

predict, given the current lacv of information on plumbers® exposures.

Finally, the alternative that would disallow current uses of plastic
would transfer some profits and jobs from the plastics to the metal pipe
industries. Since large quantities of PWY are involved, these impacts would
probably be greater than those for the prime project alternative of allowing
expanded uses of plastic pipe. Houses could become more expensive,

depending on the prices of cast iron and copper, but probably not enough to

significantly affect the demand for housing.

In summary, the alternative of approving only the expanded uses of PO
appears to pose fewer environmental risks than does the full proposed
project given the state of current Information. Because metal systems also
pose some unique risks and may be comparable to plastic systems in other
risk areas, we are not prepared to say that the no-project alternative or
the alternative that would disallow current uses of plastic are
environmentally preferable to the partial approval alternative, oreven to

the full proposed project. ,°

«

D. Cumulative and Long-Term Implications

Increased use of plastic plumbing pipe can contribute to cumulative

environmental impacts in two ways.

First, the sum of the onvironmental impacts of plastic pipe could be
significant even when no one individual Impact is deemed significant. In
the case of plastic pipe, the most plausible example 1s for ._the various
leachates that could each contribute to public health impacts. For example,
no one leachatt? might reach the level of 10"6 lifetime risk for cancer,
but the cumulative risk of all leachates acting together might exceed that
level. Given the current uncertainties about the public health Impacts,
especially those concerning the long-term levels of leachates in drinki;;]j

water, we ai-e unable to determine whether the cumulative Impact 1s
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.significant. A similar situitinn is eund with worker fealth impacts, where
tit risk of one solvent ine»* re nn gnincan*, bus thit of two or more
melid be sigiific.n".. !.r ,in? sifet.. , *I>e cumulative impact of all th?
prusosed new uses tor plas"ic pipe r * likely to be dominated by tie new DWV
uses; the contribution of PW pipe 1is likely in be negligible. Tlie same is
trje of smoke toxicity, ex it tiut tfie combi nod affect of HC1, CO, and

otli r Toxicants could be significant own when tit? effects of any"one alone

wen? not.

A seccrui issue r.f cumulative impact is tfe question of whetfer the
expanded use of plastic water pipe would add to tie impacts of otler similar
actions and in total create a significant effect even though the use of
plastic water pipe 1is not itself significant, n% can consider two lewis of

cumulative .inpacts:

Cumulative impact of expanded and existing use of plastic plumbing
pipe.

Contribution of plastic plumbing pipe to total use of plastic
- produc ts.

As has been made cleai earlier, Ur expanded uv m of plastic pipe are
in many ways rat fur small In comparison to existing approved use of plastic
pipe. Most new California louses are already being plumbed with ABC DWV if
tie/ are not fire-rated; tie addition of 10X (by weight) more plastic pipe
as PB or (less llkelv) CPVC water pipe will be of little consequence for
firo safety, especially as water piping is less sensitive. Tfe increase for
plastic pipe in fire-rated construction, of course, is total since no
plastic is being used now; litwover, if ways of maintaining tfv? rating are
developed as reqiirod by code, little fire safety impact would be expected.
Similarly, th? cementing of plastic potable water pipe 1s probably much less
of a problem for workers than the cementing of already approved ABS DWV.
Tlus, the greatest issue of cumulative Impact Involves public health
impacts, in which plastic in residences can add to plastic In public utility
distribution systems. We have no way of estimating tie lelatlve

contribution cf each to the total Jazar.l, as th* rource of contaminants
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I
foundlin tne v,ato supply i:,vitro® " diving leashing tests is not known. Wo

doubt tn.it the combined effects cf iistribulion and residential piping would
be significant if ".either oce alone wr; * but we cannot rule out that
possibility. Similarly, permeation of plasHc distribution pipes by toxic
substances 1is mere likely than it is for residential piping systems, but the
significance of either, in terms of an overall risk assessment, will not be

clear for a long tine.

With regard to plastics in total, the expanded uses ofF, plastic pipe
will be a relatively snail contribution mi most respects. Plastics are by
now endemic in our society. Most of the contaminants of PVC and CPYC that
could be public health hazards will be ingested in much greater quantities
from other PVC products such as food containers or, in the case of some of
the chlorinated niethanes, simply from waste products reaching the raw water
supply. Those from PH and A~ arx* similar tn those from PE food contact
materials. If pla-.ticizers dc contaminate plastic pipe, they will still do
so at much lower levels than they do in any number of plasticized products
to wjiich people are* rogularly exposed, such as flexible vinyl upholstery
(where they would yield inhalation rather than ingestion exposures). Put
equally clearly, plastic pipe does contribute to the total load of
plastic-related haz.mis in Cal ifurnla--for example, to the total of all
combustible plasti s in residences. The hazards from the total use of
plastics are undoubtedly appreciable, even though nearly impossible to
estimate. Whether or not they are greater or less than the hazards of the
materials they replace is perhaps even more difficult tostate. About all
that can be said is that plastic pipe is not an unusually prominent or

special "case among plastics In general.

CFg"A also requires an assessment of whotner long-term environmental
costs will be incurred as a result of short-term economic or other
benefits. Certainly, any public health impacts of plastic pipe that do
occu" will probably b<* delayed for decades, as willseme of the worker
health or smoke toxicity Impacts. However, for thepurpose of determining

the environmental rcnsrquonces-of the expanded uses of plastic pipe, those



should | o counted as enrr-nt impacts and M* discounted in comparison with
current benefits. MK believe that, v/h.p it is viewed from this perspective,

this CEQA issue is 11 in “®vint t the decislon at hand.

F. rionifitant irrevu sibl fhaones

Cc?A also r—-Juis an assessment of environmental changes or
C'e_e.sumption of resen.”"set ~chat would tc permanent and irreversible, for
example, the mi"iii.q of a mountain 1is an essentially irreversible impact,
whereas most uir pul;u®ants and their impacts would disappear once the

sour :mlof pollution i< iamoved.

In "ho case of the expanded us? of plastic plumbing pipe, there would
be a smill pei"Drient rommitiaent of petroleur® resources (but not other energy
sources) to the manufacture of the pipe constituents. Total energy
resources would be conserved to a slight degree. If any deaths occurred as
a reSult of diseases caused by leachates or occupational exposures, or from
fire or smoke toxicity, lhoy .would also he Irreversible. IT plastic pipe
wem later disa?d rov«d, the"occurrence of mw fatami-s would gradually
disappear, tomej”™i >JI"hates framjtavticj”~e”are mutagens and seme
rufaf inns (,n 10 ""tan?. »hus. it 1is possible* that a hcri”hITTITJldmore
like,v noTTilvrfs~"*tation could persist in the population as a
m;suit of drinking Ir>n plastir water pipes. Neither the specifics of the
leaJutes in wat.T "p.,-a plastic pipe nor the overall state of the art ol
genetic risk a out ailews an evaluation of this possibility ot
Pfi.ont. If thy sk t. )f plastic pipe eventually were judged
unacceptable, il is p sslblo that the metal pipe industry would have
declined hy that ti-> to thepoint at which it would prove difficult to
revive, but that possibilityis also extremely speculative. Overall, we
telioM. Miat the reversibility of the Impacts Is not as Important an issue

to resolve as the magnitude and significance of current impacts.

Vel?



increase from the 1900 total cf

million by 1990
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LEGISLATIVE PROPOSAL ANALYSIS

Subject of Proposed Bill:
"Adoption of 1932 Uniform Plumbing Code"
Background Information:

Every third year, the International Association of Plumbing and Mechanical
Officials adepts arevised plumbing code incorporati ng advances and improve—
ments in technology. During the Twelfth Legislature, the department di<J not
propose legislation to adopt the 1982 wversion of the Uniform Plumbing Code
because there were conflicts between the Uniform Plumbic Codeand the Uni—
form Building Code. The Department of Public Safety (Fire Marshall®s Office)
will propose legislation to adopt the most recent edition of the Uniform Build—
ing Code which is consistent with the 1982 Uniform Plumbing Code.

Summary:
The most noticeable changes in the plumbing code are as follows:

Section 108 allows for a laroer grease interception to serve one or more fix—
tures. Section 203(d) states that copper tubing used for water service shall
have a weight of not less than Type L.

Table 4-3, footnote $4 Evidence indicates that a three-inch horizontal waste
will effectively handle discharge from three water closets; thus the code
change, so that only four water closets or six unit traps are allowed on any
vertical stack, and not to exceed three water closets or six unit traps on any
horizontal branch or drain.

Section 601 changes will not allow cold storage roans, refrigerators, cooling
counters, etc. designed to hold food or drink, or sinks for washing or pre—
paration of food, to he directly connected to a waste or vent pipe. All drains
shall discharge through an air gap into a open drain or approved receptor.

Section 1004 is one of the major changes, and allows Poly Butylene (PB) water
pipes to be used for hot and cold water distribution tubing systems, using
inserts for connectors. It also inserts language to assure that when metal
p.pe is used as a building ground, it will he replaced by netal pipe when

repairs are made to these pipes.

Also adopted were insulation standards for cold water service and yard piping.
These standards were for Poly Vinyl Chloride (PVC), asbestos cement pressure
piping and Poly Butylene (PB).

Those groups most affected by this channe will be plumbers, contractors, local
governments and state agencies issuing building permits.

Estimated Fiscal Impact: (FY "83 - F< 37)
To the state: -0-

To others: -0-
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QUENCH, DOUSE, STIFLE
AND KNOCK DOWN!

Recent disastrous hotel fires are slowly
awakening Americans to the fact that the
United States has the highest fire death
rate ofany industrialized country. But a
“new generation” fire fighting tool —a
quick response sprinkler head together
with a piping system made ofeconomical
Shell polybutylene — has shown that it
can knock down most common fires in
minutes, and virtually eliminate fire haz-
ards in the places where we live and work

Sion/ bii JAMES A. COS



S ome 200 fireofficials from all
over the United States- "a who"s
who offireservice in the coun—
try," according toone newspaper
account — gathered at the Holi—
day Hotel in Fort Lauderdale.
Florida, fora three-day session
last fall. The get-together was nei—
ther a fun-filled miniconvention
nor a traditional firemen"s ball,
yet itdid contain elements ofa
hot time in the old town tonight.
For the fire fighters had congre —
gated in Florida for the sole pur —
pose of putting the torch to the
old hotel tosee just how fasta
"new generation" of fire safety
equipment could douse the
flames. And what they saw holds
the promise of fantastic gains in
fire safety in the near future, not
only for hotels, condominiums
and other high-rise buildings, but
for private homes, as well.

The concept behind these latest
anti-fire tools — automatic fire

sprinklers — isnot new. Sprin—
klers have been used for years
with varying degrees of success.
They have not been widely used,
however, because of the high cost
of the equipment and installation.
And this explains the smiles that
creased the faces of the country”s
top-rung firemen during the For*
Lauderdale tests as they watched
flames sizzle and die under the
attack of the new system — sprin—
kler heads that react to fire at
least five times faster than cur—
rently available models, and a
flexible piping system made of
Shell Chemical*s DURAFLEX"™"
polybutylene resins that can cut
installation costs by up to 40
percent.

"Only people in the firecom —
munity arc in a position lo fully
appreciate the significance of this
breakthrough," says Tony Schro-
er, Shell Chemical Polybutylene
Sales Development manager.

"Unfortunately, firesafety has a
relatively low ®rofile in the United
States — itjust doesn"tgetmuch
play. You can see the effects of
that in the fact that we have the
highest fire death rate ofany of
the industrialized countries." He
goes on tocite some additional
shocking statistics:

e There are 2.7 million fires
across the nation each year,
snuffing out more than 8,000
livesand causing property losses
in excess of $5 billion.

* In the time it takes to read
this article, one American will die
and 22 others will be seriously
injured as a result of fires in pri—
vate residences and hotels/
motels.

e According to statistics gath—
ered by the Federal Emergency
Management Agency, hotel/motel
firesarc much more common
than most of us realize, since only
the spectacular ones rate wide —
spread news coverage. But the
odds arc that one out ofevery four
hotel/motel properties will have a
fireeach year, which adds up to
at least 1,000 firesa month. In
1981, for example, hotels and
motels reported 12,200 fires
(many go unreported), which
resulted in death for 105 people,
injury for 550 others and $77
million in property damage.

"These grim statistics are going
tochange for the better,” says
Schrocr, "because our percep—
tions about fire protection arc
beginning tochange. There are
very few structures inwhich lire
sprinkler systems are required
today. But inmany areas of the
country, the fire protectioncom —
munity isworking toimplement
sprinklers as widely and as quick—
ly as possible. In fact, some towns
and citiesare now mandating lire
sprinkler systems inall new con—
struction, both residential and
industrial. San Clemente was

I't. l.ootlcrdole lusts Inehidloi/ snm/tUnt/
for toxic fitiscs oiid cheeks of iem/icra-
tores ot ooiyhitj lo'if/lits lo hotel room.
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Electric rant/e leas turned to maximum heat which It/nlled caokingnll In pan dnrinr/ the sprinkler system tests In Scottsdale. Arizona.

among the first togo thisway.
Because of California®s Proposi—
tion 13, there was a drastic
cutback in the amount of funds
available for building new fire sta—
tions. But the city was growing,
and sowas the demand for fire
protection services. So city and
liredepartment officials worked
out acompromise — witliman —
dated sprinkling, the firemen
didn"t have to respond toa fire
within two or three minutes,
because water already was being
put on the blaze. And thus the
citydidn Thave tobuild new sta—
tions and buy a lot ofexpensive
new equipment."”

Government and fire officials in
a number ofother municipalities
are considering or fostering simi —
lar ordinances. Bui in California
wider use has been delayed by le—
gal complications resulting from
attempts by various plumber”s
groups to get all plastic plumbing
thrown out of the state code.

"It"s really a labor problem,"

34

says Schrocr. "Because of its flex—
ibility, polybutylene pipe goes in
quickly and easily. It'sused in HO
percent of the mobile homes and
virtually 100 percent of the recre—
ational vehicles produced here
because of that flexibility. Itsuse
in hot-and-cold water systems
goes back more than a decade, it
serves a huge underfloor heating
market in Europe, and itisnow
being integrated into solar appli—
cations. All this pleases con—
sumers, ofcourse, because itcuts
costs. But the groups that are sell—
ing labor on the market, like lhe
plumbers® union, are .against it
They"re using every lactic they
can — they"re suing in lhe courts,
they"re <ailing in political favors,
they"re making unfounded claims
about toxicity and smoke haz—
ards. It'sbasically an irresponsi—
ble attack, aimed at frightening
the public. It'spart of the battle
going on all over the country — a
classical economic confrontation
between new products and meth —

ods, like plastic pipe and fittings,
and the old and entrenched — the
metal pipe manufacturers and the
plumbers inalliance."

Schrocr has no doubts about
the eventual winner of the plas-
ties-melals face-off in California,
although liedeplores the misin—
formation and "scare tactics”
being used by the opposition. In
the meantime, elsewhere in the
country, Ihe application ol pipe
made from Durallex polybutylene
to fire sprinkler systems isgener —
ating great Interest and excite—
ment. "The.subject isstill brand
new." he says, "l really started
when lhe U.S. Fire Administra—
tion was set up as a section of the
Federal Emergency Management
Agency loaddress the problem of
fire in thiscountry — especially
the very high number ofdeaths
by fire. ltbegan a program to
design a residential sprinkler sys—
tem. and in itsstudies, quickly
learned that the available sprin—
kler heads went offso slowly



that an unsurvivable atmosphere
developed ina burning room
before the sprinkler came on.
Although those sprinkler systems
would save the house, the people
would die."

As a result of research spon—
sored by the Fire Administration,
anew sprinkler head was devel —
oped (first by Grinnell Fire Protec—
tion Systems and then by Central
Sprinklers Corporation) that
responds at least five times as fast
as existing commercial heads.
Moreover, ithas resolved a long—
standing too-much/too-little snag,
being sensitive enough toextin—
guish flames before lethal toxic
fumes build up. yet not so sensi—
tive as to be triggered by heat or
smoke from stoves or cigarettes.

The Fire Administration then
turned itsattention toeconomics.
"For the system to be used,"
Schrocr points out. "they also
had to get its total installed cost
down. Tiie traditional method,
using black iron pipe and thread—
ed joints and fittings, was just too
expensive — peoplewouldn The
able to afford to pul it In. That"s
when they started looking at plas—
tic pipe and discovered Duraflex
polybutylene. Our forte is being
able to reduce installation costs,
because polybutylene pipe, being
flexible, is particularly easy to
work with. Even inone-inch tub—
ing. which iswhat you @ use in
most residential sprinkler sys—
tems, you can snake itthrough
walls and tight spaces like a wire:
you don"t have to use fittings eve —
ry time you turn a corner; you
don"t have todo any threading -
Just crimp rings or heat seals tiiat
fuse pipe and filling; and you can
prefab sections outside the house
and snake them in, quickly and
Inexpensively, So that"s how we
go) involved with the Fire Admin —
istration am. began working with
them on lest programs around
the country.””

Some of Ihe li.si tests were con—
ducted at San Clemente, where a
primary goal, according lo Fire
ChiefRon Coleman, was to limit
and control fires before they reach
the flashover point. Flashover

Minm il spirits iuteri' torched In I'Inrtda
lintel luill In see Iniw sprhikh r would
rend toinson. Il dousedJlre ipilekhl

occurs when an area becomes
superheated (800=-1000=F.) and
the oxygen in the airsuddenly
explodes ina fireball. Flashover is
lethal toanyone in the vicinity

and can involve an entire building
ina matter ofminutes. Control —
ling thisdangerous condition was
particularly important in develop—
ing a sprinkler system for residen—
tial use because homes and
apartments have smaller rooms
and lower ceilings than industrial
and commercial structures, con—
ditions that enable temperatures
and toxic gases to soar to lethal,
levels more quickly. And the criti—
cal moment can arrive ina hurry,
for studies show that tempera—
tures usually double between the
fourth and fifthminutes ofa fire.

In the San Clemente tests, fire
officials installed a polybutylene
sprinkler system inan abandoned
house that was scheduled for
demolition, then set three fires
inside and in the garage, using
common household furnishings
and materials. Ineach case, the
sprinkler system responded rap—
idly, and proved that sprinklers
will control most household fires
in less than three minutes. Addi —
tional studies showed that the
sprinklers prevented cye-height
temperatures and carbon monox —
ide gas from reaching lethal lev—
els, providing adequate amounts
ofoxygen toremain tokeep the
air breathable. In fact, the sprin—
klers knocked down a bedroom
fire fast enough to save the life of
a person sk cplng right next to the
flames.

Says Schrocr: "The firecom —
munity recognizes that, ifthey
are able to get sprinkler systems
Into the places where people liw,
they"re going lo reduce thenum —
ber of firedeaths dramatically
and do the public a significant
service. They"re also going to
reduce the demand for lireequip—
ment, and make® lheirown livesa
great deal safer. So they have
been trying topromote the use of
sprinklers, and inmany areas
have established a series of trade—
offs. inmultihousing building
construction, for example, a lotof



Iran pipe. I. requires much machine mark. Plastic pipe. r. Is caslli/ cut. licatjnscd tope/he . Inset: Iloin nlceh/ the plastic pipe bends.

lIn- expense goes into flre-conlain-
menl proeedures. Fire-rated
structures arc compartmental —
ized. for instance, with doors and
walls and ceilings that will resist
a firebreakthrough fora given
period of time. All thisadds con—
siderably to the cost of building
an apartment house or condo. So
in places likeCobb County in
Georgia, fin*officials arc saying to
builders, "Look, ifyou"ll pul ina
lire-sprinklIng system, we"ll allow
you lo reduce the fire rating on
Ihe walls, ceilings and doors,
because you"re not going to need
it. The reasoning there, of
course, isthat the system will be

putting water on any fire that
starts, and the room won"t have
to hold the blaze for an hour
before itbreaks through. The
fire will he out in a matter of
minutes.””

Such trade-offs are beneficial to
everyone, Schrocr maintains. For
residents, asprinklercd apart—
ment ismuch safer than one that
Ismerely fire-rated. And ifa
builder uses tin*new heads and
polybulylcuc pipe, the trade-offs
could mean that installation will
cost him littleor nothing. "In
fact," says Schrocr, "he might
even save himselfa littlemoney
— and that"s the magic message

for builders. We Te giving him a
good selling point for his product,
too, without any cost tohim —
and that 3 like a free lunch."

The response inCobh County
has been enthusiastic - more
than 750 units committed to be
"sprinklered" through September
1982, and more tocome. "l would
say that in tiie next six lo eight
years, 75 percent ofnew resi—
dences of all types inCobb Coun —
ty will have sprinklers," says
David Hilton, the county fire
chief.

By and large, however, accord—
ing to Schrocr, the biggest market
for the new generation of fast



response sprinkler systems in the
near future will be in the mul —
tihousing and hotel/motel field.
This isdue to the trade-off factor
— insingle-family housing there
just isn"t that much to trade. But
ifCongress would enact tax cred—
itsand ifinsurance companies
would give premium discounts
for sprinklering. there would be a
financial incentive forhomeown —
ers loinvest in the system, not
only innew home construction
but also in retrofitting older
homes, a task forwhich flexible
Duraflex pipe is ideally suited.

"The insurance industry ispro—
ceeding slowly." Schrocr says,
"but in Scottsdale, Arizona,
they"re talking about a 20 percent
overall premium deduction ifyou
have a sprinkler system inyour
home. That makes itvcty attrac—
tive. because that 3 out of the
total premium, not just the fire
protection portion. Ifthe total
premium goes down by that
much, you end up with the fire
protcction component being cut
by 80 to 90 percent. And what
does that say? That sprinklers
virtually eliminate the fire
hazard."

The big retrofit market that is
already here is in the hotel/motel
field, ifthe Fort Lauderdale tests
mean anything. Fire officials at
that demonstration sat inacom —
mand post equipped with televi—
sion monitors and sophisticated
devides formeasuring the heal
and toxic gases produced by the
fires. Over the three days they
watched 10 test fires that were
designed toduplicate the most
common hotel and resort conlla-
gral ions, from a cigarette butt
smoldering ina trash bag on a
maid Scart. ..toa lighted match
dropped in a paper-filled waste —
basket ina guest room ... to
arson fires fueled by flammable
liquids in both guest rooms and
conidors. Response limes for lhe
sprinkler heads ranged from SIX
seconds ina guest room arson lire
(with the fireextinguished in five
minutes) to 14 minutes fora
wastebasket fireacross the room
from the sprinkler head (with the

Sprinkler extinguishesJlre before smoke drives man out of room In Scottsdale testing.

fireagain knocked down in five
minutes).

Schrocr brings up an interest—
ing fact that explainswhy con—
trolling arson fires isof great
Interest to hotel managements
and firemarshals. "It'scommon —
ly believed,” he says, "that most
hotel firesarc caused by someone
smoking inbed. That 3errone—
ous. We Ve worked closely with
the Marriott Hotel staff in these
tests, and their experience is that
75 percent of their firesarc
caused by arson. Who sets them?
Everyone from pyromaniaes to
angry former employees, as hap —
pened at the Las Vegas Hilton."

A surprising fact, according to
Schrocr, Is that arson firesarc
usually Ihc easiest to control with
a sprinkler system: Somebody
torches gasoline or mineral spirits
and Wham! you ¥e got a lot of
fire! And then that sprinkler head
comes right on and Zap! There
goes your fire.

The Marriott Corporation, one
of the sponsors of the Fort Laud —
erdale tests, has assumed a lead—
ership role in hotel lire protection
by at least partially sprinklering
all their hotels. "About two-thirds
of lheir hotels are completely
sprinklcrcd now, " says Schrocr.
"and their goal is 100 percent in
another 18 months. They Ve just
started retrofitting a hotel in
Miami with polybutylene, and on
the basis ofwhat 3 been done,
their installation costs arc expect—
ed tobe about 30 to40 percent
below what (hey would have been
with black iron pipe. With that
kind ofsavings, we expect tosec a
momentum build up. Sheraton
has inquired, as have Hilton. Holi—
day Inn and Hyatt, so it3 starting.
And when you realize that there
are some 55,000 hotels in the
United States and fewer than two
percent of them arc sprinklered,
you get a feel for the great oppor —
tunity that exists." SN



Shell Chemical Company

ADhisiondf Sell Ol Gonpary One Shell Plaza

P.O. Box 2463
Houston, Texas 77001

May 16, 1984

EXPRESS MAIL

Chairmen and Members

Senate Labor and Commerce Committee
State of Alaska

Juneau, Alaska

Dear Sir:
REFERENCE: HOUSE BILL NO. 508, AN ACT RELATING TO THE PLUMBING CODE

I appreciate the opportunity to give testimony to the state Senate of
Alaska on house bill No. 508. | was disappointed, however, that
testimony extended well beyond the scheduled committee meeting time, so
that it became necessary for me to leave before 1 could address the
numerous allegations about the performance of polybutylene piping. This
letter is written to address those allegations and show that there are
facts that clearly refute the arguments that were made. We would like
to see this letter and the substantiating information that is attached
entered into the official transcript of the hearing.

In his testimony, Dwight Perkins of the Pipe Trades Council of Alaska
raised several general issues in protesting the potential approval of
polybutylene pipe. The issues raised by Mr. Perkins and the true facts
on these matters are as follows:

Durability of polybutylene pipe - Polybutylene pipe resists virtually
all of the actions that destroy metal piping. Polybutylene piping
does not rust, rot, or corrode. It resists scale buildup that can
plug metal pipes. It is not subject to electrolysis. It resists
breakage due to freezing water far better than any metal pipe. It
has a wet abrasion resistance superior to metal plumbing pipe (see
attached performance report on the use of large diameter
polybutylene pipe to replace steel piping in the transport of
highly abrasive bottom ash slurries from coal fired power plants).
Because of its flexibility, polybutylene pipe should be able to
accommodate any movement due to earthquakes much better than metal
piping. Indeed, the ability to accommodate movement was one of the
primary reasons that polybutylene pipe relaced metal pipe in the
mobile home industry. Far from being less durable, the facts
clearly show that polybutylene pipe is far superior to metal pipe.
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Thawability - There are proven methods that can be used to thaw plastic
water lines. Because of its excellent high temperature properties,
polybutylene pipe can be thawed by either hot water or low pressure
steam, applied from either the outside of the pipe or by a
flexible probe inside the pipe. As verification of the pipe"s
ability to tolerate temperatures in excess of 180<F during thawing,
I am enclosing test data that shows that, at close to the
condensation temperature of steam (210=F rather than 212<1;,
polybutylene pipe will carry an internal pressure of 150 psi for
well over a year - certainly long enough to thaw the pipe.

I believe that it should be pointed out that, once the polybutylene
pipe is thawed, the consumer®s problems are over. By comparison,
the thawing of a frozen metal pipe frequently presents the consumer
with the very serious problem of broken, leaking water lines. |1
have enclosed an article attesting to the substantial benefit
realized this past winter by users of polybutylene plumbing pipe.

Fire hazard - In spite of Mr. Perkin®s allegations, SRl International,
in an Environmental Review Document prepared for the state of
California, concluded on page V-3 of the summary that, "The potable
water pipes, kept cooler by the water inside and of much lower
mass, are not a significant fire safety issue.”

Allegations on smoke toxicity are also not borne out by the facts.
A document detailing tests done by Dr. Carlos Hilado using a test
method patented by NASA concluded that "dry" polybutylene produced
less toxic gases than Douglas fir does. Obviously a pipe wet with
water as it will be used constitutes even less of a risk.

Electrical grounding - We were surprised that Mr. Perkins would bring
this point up as the National Electrical Code cautions against the
use of water pipes as electrical grounds.

Permeability - This allegation only relates to buried piping and as such
has no bearing on the installation of hot/cold water plumbing pipe
in walls of buildings.

Worker safety - This 1is another curious point for Mr. Perkins to raise.
In their objective study, SRl International concluded on page V-8
of their summary that, "PB 1is clearly a preferred material from "he
vrorker safety and healti viewpoint compared with both metal systems
and with plastics that tequire cementing."

Mr. Vernon Akin (sp.?) commented on toxicity/health issues, the
installation requirements for polybutylene pipe, his opinion that
polybutylene pipe will not be less expensive to install than metal pipe
systems and thermal expansion/cGiitraction. Again, addressing the facts
as they relate to these issues:

HRA413702



Toxicity/health - Every component of polybutylene pipe - the resin
itself, the pigments, and the stabilizers - are approved for food
contact use up to 180<=F (the maximum sustained plumbing
temperature) under the Food and Drug Administration regulations.
None of the piping materials currently approved by the Alaska code
can make that statement. In fact, some of the metal systems
currently approved by the state of Alaska are coming under
increased scrutiny (see enclosed comments on 50/50 time-lead
solder). Far from being a heath risk, polybutylene pipe is likely
the safest poteble water piping material.

Installation requirements - Mr. Akin alleged that the requirements in
the code cannot be practiced. The facts are that over 500,000
residences were plumbed with oolybutylene piping during this last
year to the satisfaction of tne local plumbing officials.

Installed costs - We certainly recognize Mr. Akin®"s right to his own
opinion on this matter, but the facts are otherwise. The National
Association of Homebuilders Research Foundation documented a 44
percent reduction in plumbing costs. In his report to Congress on
February 18, 1982, the Comptroller General of th United States
estimated a savings of $300 per house.

Thermal expansion/contraction - Whereas polybutylene does have a higher
coefficient of thermal expansion than metal, it is at least 100
times more flexible. As a result, it can flex to accomodate any
thermal expansion or contraction, actually generating fewer concerns
than metal systems. In almost 5,000,000 plumbing systems installed
with polybutylene pipe in the United States, 1| am unaware of
thermal expansion causing a single problem.

Several comments were also raised about the solvent cements thought to
be used with polybutylene. The simple fact is that polybutylene pipe 1is
not joined with solvent cements. The 1982 IAPMO code calls for
mechanical joining systems. Referring back to my earlier comments on
worker health and safety, these joints are arcually safer than metal
joints.

Judged by the facts as interpreted by objective, credible third parties,
polybutylene pipe is not only equal to the metal pipe currently approved
in Alaska, it is decidedly superior. It offers the consumers of the
state of Alaska a better, safer material at a lower cost. It offers I
tradesman a safer material that is easier to use. The facts as
differentiated from the opinions and allegations clearly show that the
approval of polybutylene pipe as embodied in the 1982 IAPMO code will
pay substantial benefits to all of the citizens of Alaska. | urge you to
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Polybutylene plumbing pipe saved thousands of home and apartment owners the
cost and inconvenience of broken water pipes during the extremely severe cold

spell over the 1983 Christmas holidays.

"It was a major disaster in this area." says Jack Smith of Sundance, Inc., a
plumbing contractor * i Marietta, GA, where temperatures dropped to near zero
and high winds pushed the chill factor to -50=F. "We had 500 to 700 service
calls. They came in waves. But only one involved a system piped with poly—
butylene pipe. All the others involved breaks in copper and galvanized pipe.

And we"ve installed hundreds of polybutylene piped water systems in this area."

The experience with polybutylene pipe during the freeze in Cobb County, GA, has
fire and building code inspectors smiling. Cobb County, which is part of the
rapidly growing Atlanta metropolitan area, has been a leader in changing
building codes to allow the use of polybutylene pipe in hot and cold water
plumbing and to authorize cost-saving building code modifications to encourage

the installation of residential fire sprinkler systems.

"There were leaking pipes all over town - and one in an unheated area of a new
school may have caused u quarter of a milLion dollars or more in damages by
itself - but virtually no problems with the residential systems based on
polybutylene pipe," says I.t. Jerry W. Grier of the Cobb County Fire Department.
"We"ve got about 9,000 water systems and sprinklers based on polybutylene pipe
in the county." Because of the dramatic difference in performance, the Cobb
County Fire Department is now considering mandating polybutylene pipe fcr all

sprinkler systems installed in the attic.
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"We"re very pleased with the performance of polybutylene,” says Jim Bechtel,
Senior Vice President of Post Properties, Inc., which is one of the largest
builders and operators of multi-family dwellings in the Atlanta area. "We have
250 domestic water systems and 148 fire sprinkler systems based on polybutylene
pipe in operation. There was only one break involving a system based on

polybutylene pipe during the freeze."

"This freeze changed a lot of people®s minds about plastic pipe,"” says Danny R.
Gosdin, a field supervisor for Carroll & Boyd, Inc., of Jonesboro, GA, a
mechanical contractor for Pulte Homes. "We"ve installed hundreds of water
systems based on polybutylene pipe, and during the freeze we had only one
fitting push off from freezing, but virtually no water damage resulted. Yet,
the first day after the hard freeze, we had 250 calls, ail involving water
systems made with copper or galvanized pipe. That makes you think this poly—

butylene pipe is pretty good stuff.”

"Knowing what 1 know now, 1"d pay more to have a water system piped with
polybutylene than 1| would for a system made with metal pipe," says W. T.
Anderson, who is director of inspections for Cobb County. In actual practice,
polybutylene plumbing systems can be installed less expensively than copper

systems, even at today"s depressed copper prices.

In Houston, the same coll front dropped temperatures to a record low of 11
degrees on Christmas morning and held the area below freezing for more than 100
hours. According to preliminary estimates, freeze damages were expected to

match or exceed damages caused by the wind and flooding from Hurricane Alicia
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last August. Some 5-10 percent of homes and apartments in the area experienced

frozen and broken pipes.

"One apartment complex | repaired had over 180 breaks," says Laurence Klein, a
master plumber who specializes in repair and replacement plumbing for large
apartment and condominium operators. For several years, Klein has used poly—
butylene pipe to replace copper and galvanized pipe in water systems and during
that time has replaced hundreds of metal water systems in the Houston area with

polybutylene pipe.

"1 did a good month"s work in the week following the freeze, but didn"t get a
single call involving polybutylene pipe," he said. "The freeze really separat—

ed the good from the bad plumbing. Polybutylene isn"t giving me very much

repair business."”

Wood Brothers Homes, one of the larger home builders in the Houston area which
switched to polybutylene pipe for its plumbing a littlo over a year ago, also
reported no complaints of breakage or water damage from occupants of some 250

to 300 homes constructed with the high performance plastic pipe.

"Our sales department, because of problems in the past with other plastic pipe,
has been uncomfortable about our changing to polybutylene, and felt they were
having to sell over it," says Trudy Starkey, who is purchasing agent for Wood
Bros. "Since the freeze, that has changed and they now feel that it is a sales

point in favor of Wood Bros. Homes."
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Virginia Department of Health
109 Governor Street
Richmond. Virginia 23219

DATE: 2%@%%?%?53? CONTACT: Thomas B. Gray, Assistant Technics
. Services Chief, Water Supply Engineering

RELEASE (304) 786-5566

A health advisory 1is being issued by state Health Department

iV, i )
off|C|aIs to persons whose home plumbing consists of metallic pipe.

State Health Commissioner, Dr. .ies B. Kenley, 1is advising persons who
.vlive 1in newly constructed homes (Jess than two years old) or homes where
plumbing has been recently replaced toflush the stagnant water from their

for 3 minutes before using it forhuman consumption.

Or.- Kenley said, "Whenever a water tap that has not been used
for. 6 hours or longer is opened, the initial portion of water may contain

dissolved metals in excessive amounts. Flushing a tap for several minutes

s. ~will remove stagnant water from a house®s plumbing and should ensure that
N*water “obtained after this maneuver is safe for human consumption.”
L) . € V_
' j ritRecent scientific articles have indicated elevated levels of > o

v SOV Yoo i
\E pipingS.and jointing metals ( copper,,zinc, lead) in the water after it ¢ =

X;.has been .allowed to stand for a Period of time. Due to a limited amount of
\] Vl ﬁcﬁ A |
ki DI %
data presently available regarding the extent of this problem in Virginia,-
Dr;,.Kenley has established a work group to collaborate with the Department

of Housing and Community Development in investigating the occurrence of

these corrosion products in stagnant water.



Solder \abeled health threat

By Hugh Roberttoo A
Ke«vt Lm Qn tun arver "

In an Investigation with statewide
and possibly national Implications, an
engineering consultant hired by Ches-
terfield County has concluded that
the use of lead-based solder to seal
plumbing joints can pose a health
threat to owners of new homes.

The investigation was undertaken
following complaints this summer by
a Brandermili couple, Douglas and
Jeanette Corkum, that the water In
their new, f158000 home at 4016
McTyree's Cove Terrace was bad and
they had suffered from vomiting, di-
arrhea and fatigue since moving into
the home in January.

Because of the consultant's find-
ings, ihe solder problem will be laid
before the slate Board of Housing and
Community Development next month
with the suggestion that the use of
lead-bis"d solder be prohibited in fu-
ture construction.

The state board administers the
Uniform Statewide Building Code to
which home and other construction in
Virginia must conform.

Additionally, the Virginia Depart-
ment of Health plans to undertake a
statewide study to determine bow
much of a health danger, Il any, may
eiist in new homes where the lead-
based solder was used.

In the meantime, according lo As-
sistant Health Commissioner Robert
B. Stroube, owners of homes less than
2 years old who feel they may have a
water safely problem should run
their water through faucets "a couple
of minutes™ before drinking IL

Problems with lead and copper in
new home plumbing systems usually
are resolved, with the metals flushed
out, in about two years, he added.

However, Dr. Slroubc cautioned
that just how much of a problem ex-
ists irom use ol lead-based solder is
unknown at present.

Dr Stroube also reported matwa—
ter quality problems may be created
by using water wl)] g high acid coo-
tent, such as is sometimes found In
wells. Corrosioo may ooccur, putting
copper into the water system, inthese.
cases, besaid. %,

In Chesterfield, County Adminis—
trator Richard L Hedrick also cau—
tioned that “our data right now la
rather uncertalp” and hew much nfa
problem exists ks unknown.

Laboratory testing of the Corkums ~
water by the state health department
disclosed itwas highly contaminated
by both kad and copper. In one sam—
ple, the metal content was 200 times
that allowed under federal and slat*1
health standards. The tests also
showed the county-supplied Tater
was not at fault

The Corkums' problem then be-
came Involved in suits and counter-
suits filed by the Corkums and their
contractor, Edward J. Buzzell Jr.

On Oct 27, the county hired the
Jordan firm to investigate the situa-
tion and recommend wfiat could be

done about iL ~

Last month, the plumbing beneath
the Corkums *home was removed and
the soldered joints opened and exam —
ined.

Additional tests were made by the
health department of water which
had been allowed to stand (or several
hours In the Joints. Again, high lead,
and copper content was found.

In a Nov. 10 preliminary report lo
the county's top building official,
Robert S. Hodder. the Jordan firm
s. id, "Several relatively new homes
in Chestcriicld .., have been found to
have high lead levels in lhe internal
water piping system which are far in
excess of the ... limit." The limit for
lead is .05 milligrams per | <.

"Some have levels in the 5 to 61
milligrams per liter range," the re-

' port said. * e m
"All of the home* Involved werq

relatively new and built by different™ .

builder* and plumber*"" and were In .

different parts of the county, the Jor_% 95 percent (in and

dan report continued. i

tha report also notW.
Neal Barber, deputy director of the
-stats* housing and community <&
Pflrtmeqt, sajd th* agency's staff
wpcld lay th* problem before the
stale board a; It* Jan. 9 meeting and
suggest tha.*Vsolution would be (9
prohibit usk of the 50-50 solder. <

jirsteed, livgcode should be"rtrriesd
1q requlpo u«\ of “5 () folder, widdi
rcent anti-
owy, p*rb«T sskf. The antimocy

The fim also reported that all thg  ogctalni Joat £2 perceut kud, accord—

houses concerned had copper tubing
inwhich the joints had been sealed by
what Lscalled "50-50" solder, which la
half tinand half lead. The 50-59 *<Ider
Lscommonly used Inhome construe-
lion, according to building official*. *

Additionally, the Jordan fimm re—
ported that a “self-cleaning” plumb—
er3 flux had been used In each In—
stance. The flux Isa liquid which la
used in conjunction with solder U
sealing pipe joints.

The problem apparently is a iar-
ranglng one, the report continued, be—
cause difficulties with water systems
where lead solder has been used hive
been found In Long Islad, N.Y.; Car—
roll County, Md™ Seattle; Portland,
Ore, England; Canada; Scotland and
the Netherlands.

"There definitely is a problem as—
sociated with the use of 50-50 solder In
copper pipe joints which reslts™. In
lead levels Inthe water system higher
than the federally mandated level*, =
the report said. ""The overwhelming
consensus has been In previous prob—
lem areas to preclude the further use
of lead solder In copper piping."

The report urged that lead-based
solder be banned and that solder
without lead be required In the future.
It also said iue of the “self-cleaning”
flux should be investigated further.

As did the health department, the
report recommended that owners of
new home* let their water run for
several minut®o before drinking IL

"It does appear, however, that the
problem dissipates within about (two
years),.., after all the lead in contact
wi'th the water has been corroded and
flushed through the water system,"

ing to the building code. bV
. Barber said" lhe department has
learned the use of lead solder recent—
ly has been brnned In Califoria and
flew Jersey. «

. However, the Virginia building
code allow* the use of 54-50 solder,
and, until It lachanged, local building
officials have no authority to prohlhU
use of that type solder.

Barber said Ihai. If the~toard de—
cides to require use of %-5 solder, the
code-amending process would lake
about seven months. Various proce—
dures, Including the calling of public
hearings on the proposal, would have
«n bo follosed. Barber said.

In a follovrup Dec. 5 report toRed —
der, the Jordan firm reiterated, “ft ks
apparent that the lead-1In solder was
the source of the contamination in the
Corkums*® piping system."

Once new piping, using 9%-5 colder
and a different flx, was installed In
the home, the problem disappeared,
the report said.

“ife fpel that the recommendations
made in our preliminary report are
still valid,” the followp continued,
adding Hut the state .building code
should be changed.

"Consideration should be given lo
testing tne water supplies In recently
constructed public buildings,” where
children are present, such as schoals,
day-care centers and nurseries,
where lead solder and copper piping
have been, tbe report also recom-
mendcd.

“We hope Hut our reports will help
lo solve what has apparently been a
longstanding problem which no one
Vr\lgrsf aware of until recently,” the re-



Tests

Over four years ago,

of Polybutylene

Pipe at PT Relief Valve Conditions

Shell contracted with Springborn Testing Institute,

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

constant pressure of
Sustained pressure testing was done

test method.
show that the

Test Sample

N Tl
WNPOO®Rao U D WN

14
15
16

i50 psi

at a constant temperature of 210°F.

in accordance with the ASTM D1598

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

Nominal

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

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

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

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

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

16" oncenter) * -

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

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

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

work)

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

it called the following "important":

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



HYDRA THAW

PROFESSIONAL PIPE THAWING EQUIPMENT

EXCLUSIVE HYDRA THAW N FEATURES

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

*Thaws up to 300 feet in Distance

* Safe, Fast, Economical, Efficient

* Compact, Light in weight yet Heavy Duty

* Rugged Aluminum and Steel Construction

*Will Not Harm Pipes

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

* Engineered for Continuous Duty at O to 400 PSI

* Pilot Light Safety Valve

* Unique Electronic Pulsation Aids Line Travel

* Limited Use in Drains and Sewer Lines

* Temperature and Pressure Gauges for Your Con-

venience

Remember, you may call us
DIRECT

1-802-254-6886

for an even faster response.

HYDRA THAW CORPORATION
PO Box 47 Vernon, Vermont 05354

802-254-6866



SPECIFICATIONS

Pump Design
Capacity
Motor

Working Pressure
Heat Exchanger
Design (HE)

Rating (HE)

Weights:
Pump Unit

Heat Exchanger

Propane Cylinder

HYDRA THAW HNDIMENSIONS

ft t ® @
000 ©

€]
O \D
d d
—*_ 9k'— ~

PERFORMANCE (A" PVC)

1w Iru a0 il
DISTANTK In KKRT

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

aprox. 60 pounds (empty)
30 Pounds

From 2 to 20 pounds as
desired by operator

DISTRIBUTED BY:

-30-

STANDARD EQUIPMENT

Power Unit with Electronic
Pulsation

Heat Exchanger with All
necessary Hoses

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

Propane Pressure Regulator

Adapter Fittings for
PVC Pipes V2”7 to 1"

Insiruction Manual

Parts Book

(not included: Propane
Cylinder)

Dimensions & Specs: subject to

change without notice



Published by Shell Chemical Company

| [ °§8Wﬁ88i5ta”t Duraflex
of Florida

MECIUM-T1SE.

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

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

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

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

late 1981.

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

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

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

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

(i)

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

Duraflex pipe

installed in
California solar-

based housing

project.

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

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

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

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

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

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

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

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

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

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

second house used flexible pipe made
from Duraflex polybutylene resin and

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

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

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

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

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

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

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

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

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

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

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

In another comparative test, cake
pans o fcooking oil were heated on an
electrical stove with open flames occul -
ting three to lour minutes later. After
the sprinkler heads were actuated to ex-
tinguish the fires, damage was estimated
at $2,-100 in one house and $3,600 in the
second house. |f sprinkler systems had
not been installed, the insurance com-
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which, if needed, can drop the water
temperature as low as 38 degrees during
the summer. The chilled water is circu-
lated through the pipe in the slab to cool
the house.

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

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

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

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

POLYBUTYULENE

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

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

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

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

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

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

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

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

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

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

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

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

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

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

will Oe considerable savings in installa- Where tobuy polybutylene pipe

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

manufacturers produce pipe from polybutylene resin:

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

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

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

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






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

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

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

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

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

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

Objective and fair testing
yields relevant results

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

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

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

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

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

Strength and flexibility set
Duraflex pipe apart.

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

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

isadurable, tough plastic. But

unlike many other plastics, poly-

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

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

A durable pipe full of
advantages.

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

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

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

Comparison Tests— Results:

Materials

Pipe

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

Misc.

Mounting
Blocks

Set-up & Layout
job
TOTALS

Total Costs
Material & Labor
forsupply

piping
installation
Polybutylene
Savings

Time

Money
(includes
labor costs
savings)

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

satisfaction."

Copper
System

$156.93
$ 20.73
$ 21.79

$ 1.98
$201.43

(176.0 min.)
$ 44.00

(162.5 min.)
$ 40.62

(51.5 min.)
$ 1288

(41.5 min.)
I 10.37

(28.0 min.)
$ 7.00

(459.5 minutes
$114.87

Copper
System

$316,30

Polybutylene
System

$64.84
negligible
$19.12

$ 481
$88.77

(146.5 min.)
$36.63

(88.0 min.)
$22.00

(53.5 min.)
$13.37

(39.5 min.)
$ 9.87

(28.0 min.)
$ 7.00

(355.5 minutes)
$88.87

Polybutylene
System

$177.64

104.0 minutes

less to install
than copper

$138.66

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

$1.73 in savings.



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

Polybutylene pipe supplies
customer satisfaction.

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

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

Warranty

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

February, 1983

Satisfaction for builders, too.

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

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

Shell for answers

Shell Chemical Company
Sales Offices Polybutylene

Northeast
(914) 694-1116

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

(209) 952-1908

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

One Shell Plaza

Houston, Texas 77002

P.0. Box 7637

Stockton, California 95207

For international sales, contact:
Pecten Chemicals, Inc.

(713)241-6161

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

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

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

manufacture pipe

anreand waste
ISposa
The use of polybutylene pipe

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

million program to control emis-

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

problem was a system using

existing settling ponds in com bi-

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

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

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

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

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

I
g

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

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

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

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

Requires no supports

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

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

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

Duke Powerengineers

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

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

Second line installed

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

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

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

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

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

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

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



ShellChemical Company
Polybutylene Sales Offices

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

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

Forinternational sales, contact:

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

Warranty

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

lel.miny, 1'>K2

Shell for answers
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Toxicity of

From

A nd D ouglas

By CARLOS J HILADO &

PATRICIA A. HUTTINGER
Product Safety Corporation

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

G ases

P olybutylene

Fir

evitiibly brought them into many ap-

plications in which salcl\ upon ex

posim to heal or lire is an important

consideration, and theii response

characteristics need to he known
One aspect ol salely which has

caused considerable concern is the
possible generation ol toxic puses

EXECUTIVE SUMMARY

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

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

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

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

no. staggering convulsions col lapse death

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



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

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

Experiments at a succession of
fixed temperatures have research
value it that they determine the mate-
rial responses at particular tempera-
tures. The rising temperature method
offers the potential for more cost-ef-
fective screening by attempting to
integrate the effect of successive tem-

L' | llilado. "Screening Materials tor
Relative Toxicity in lure Summons,”
nifin I'limii“Vol. 51 No 7 (i lid.

i Inis 1>177)

7 C | liilulo. "Il I' Cumming, and L'J
Casey, "Kel.tltie Toxicity ol Malcn.ils in
I'in- Siluainins Deteitmned in Nr.i lest-
L v i L loill/litl, Xl 11 No
2.1 @ildniiily 178

[ (1 Wddtilx 1.1 Cumming, .mil t" 1
Casey, "Relative toxicity ol Maleitals m
llie Situations." \In,h ni "Imii,\ Vo]
ss. No 1. )2. ‘M, no (April I'sTH

Sl (C 1 HMdilo . " ArIXICIty Ol PvioKsls (iasl's
lioni M.ilciials, "X 1A//7 Unmlfrli. Sol
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s CI llilailo ami 1 1 Cumming, "Kclalixc
l'oxicily ol Pyinlysis (iascs lioin Malcil
at-, littoils ol <'li-niji-.il Composition, anil
lest Comlilions," 1 nr mil .Mnifiiilh,
Vol. 2. No 2, oK7u (April 17S),

0 ClJlllailo, II'l Cumming, ami C1
Casey, "Toxicity ol Pyrolysis (iascs liom

Nattiral ang Synthetic Malerial.x," 1 0fr

[n Imnim;\, Vol M. No. 2. Lttr-Mtr
(May I*Ki

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

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

courtesy of Shell Chemical Company

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

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

MATERIALS

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

miRAI-LLhX Polybutylene 4 127
(grey)

ihirai [.t\
(black)

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

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

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

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

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

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

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

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

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

Sincerely,

The Plastic Pipe and Fittings Association

INTRODUCTION

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

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

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

Plastic plumbing materials commonly in use are;

ABS

PE

PB

I'vC

CPVC

i'P

Sit

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

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

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

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

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

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

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

I'he billowing

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

by applicable national consensus stand.nils

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



THE MAJOR BENEFITS OF USING
PLASTICS PIPING MATERIALS

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

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

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

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

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

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

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

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

CODE ACCEPTANCE

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

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

Building Officinls and Code Administrator* International.
Basic Plumbing Code

International Association ol Plumbing and Mechanical
Officials, Uniform Plumbing Code

International Conference ol Building Officials,
Plumbing Code

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

Southern Building Code Congress International,
Standard Plumbing Cotie

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

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

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

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

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

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

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

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

Plastic Pipe and Fittings Association
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. application § '
*

. L .-, - . -V

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

HOT & COLD WATER
DISTRIBUTION SYSTEMS

OUTSIDE SEWERS AND DRAINS
Building sewer,
building storm sewer

* o

PLASTIC
MATERIAL

- *

ABS

PvC

pvcC

CPVC

PB

ABS

PvC

'RIGID
FLEXIBLE

rigid

rigid

rigid

rigid

flexible

rigid

rigid

| IRVASE

ASTM .
STANDARD
w -

D2661 & F628
D2235
F402

D2665
D2564
F402
D2855

D2949

D2564
F402
D2855

D2846
F493
F402

D3309

D2751 & F628
D2235
F402
D3212
D2321
FaT77

D3033
D2564
D2855
F402
D2321
FaT77
D3212

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

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

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

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

Pipe, Tubing & Fittings

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

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

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

ABS

ABS

ABS
PE

PE

PE
PE

PE

PB

PB
PB
pPvC

n

rigid

rigid

rigid

flexible

flexible

flexible

flexible
flexible
flexible

flexible
flexible

rigid

vl
H\V.. o o
ASTM

STANDARD

D1527
D2468
D2469
D2465
D2235
F402

D2282
D2235
F402
D2468
D2469

F480

D2239
D2609

D2104
D2609

D3035

D2737
D3261

D2447
D3261

D2662
D2609

D2666
D3000

D1785
D2564
D2855
F402
D2466
D2467
D2464

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

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

Water Well Casings & Couplings, SDR

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

Pipe, Schedule 40
Fittings, insert type

Pipe, SDR-PR, 0.d. controlled

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

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

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

Tubing, o.d. controlled

Pipe, SDR-PR, 0.d. controlled

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



SEPTIC DISPOSAL FIELDS &
SUB SOIL DRAINAGE -
Perforated Piping

TUBULAR WASTE -
Tube & fittings for accessible waste
connections

pvC

SR

PE

pPvC

SR

ABS

pPvcC

PP

rigid

rigid

flexible

rigid

rigid

rigid

rigid

rigid

F402
D2321

F4T77
D3212

D2729
D2564
D2855
F402
D2321

D2852
D3122
F402
D2321

Fa77
D3212

F405
F481

D2729
F481

D3298
F481

F409
D2235
F402

F409
02564
D2855
F402

F409
D2657

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

Making S.C. joints

Safe handling of S.C.

Underground installation procedures
Elastomeric seals

Elastomeric joints

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

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

Corrugated Tubing & Fittings, Perforated
Installation

Pipe & Fittings, Perforated
Installation

Pipe, Perforated
Installation

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

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

Tube & Fittings
Heat joining

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

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

pPvcC

PVC

PVC

PvC

CPVC

CPVC

CPVC

rigid

rigid

rigid
rigid

rigid

rigid

rigid

D2241
D2564
D2855
F402
D2466
D2467
03036

D2672

D2564
F402

D2855

D2740

F480

F441
F493
F402
F438
F439
F437

Fd42
F493
F402
F438
F439

F443
.93
F402

PPFfl

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

socket-type

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

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

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

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

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

Plastic Pipe and Fittings Association

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



THE MAJOR BENEFITS OF USING
PLASTICS PIPING MATERIALS

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

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

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

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

piping.

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

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

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

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

CODE ACCEPTANCE

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

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

Building Officials and Code Administrators International.
Basic Plumbing Code

International Association of Plumbing and Mechanical
Officials, Uniform Plumbing Code

International Conference ot Building Officials,
Plumbing Code

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

Southern Building Code Congress International,
Standard Plumbing Code

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

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

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

lire products nr the materials desci thud nr inlettinted lieiein.

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

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

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

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

PP M
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BACKGROUND INFORM ATION

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

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

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

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

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

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

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

PURPOSE

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

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

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

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

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

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



TEs fIHnNnHODS

Test Requirements:

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

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

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

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

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

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

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

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

load dunng the fire endurance test without passage of flame

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

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

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

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

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

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

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

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



W nlLL ASSEMBLIES

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



FLOOR-CEILING ASSEMBLY

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

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

ABS and PVC DWYV piping systems were installed at oppo-

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

In order to fully simulate actual DWV piping installations,

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

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

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

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

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



TEST DATA

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

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

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

strated a fire resistance classification of one hour.

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

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

The walls in both tests demonstrated a fire resistance classi-

fication of one hour.

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

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

The walls in both tests demonstrated a lire resistance classi-

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

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

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

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

one another. }
v

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

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

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



CONCLUSIONS

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

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

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

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

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

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

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

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

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



GLOSSARY OF TERM S

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

BACK-TO-BACK INSTALLATION — Fixture openings ex-

actly opposite oneanotherrequiring double opening fitting.

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

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

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

EXPOSED — The face of the assembly in the furnace.

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

FIRE STOPPING — Sealing off air passage around pene-

trations.
HOSE STREAM

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

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

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

PVC — P--lyvinyl Chloride plastic.

STACK — Vertical soil, waste or vent piping.

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

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

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

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



plf Jensen & Associates, Inc.

Flr*t Protection Engineers
Building Code Consultants

June 18, 1974

mPlastics Pipe Institute =
A Division of the Society of the

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

Attention: Mr. Ray Dura20,EriiMBB""setor

Gentlemen: Hpr

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

B

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

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

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

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

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



ifoclales, Inc.

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

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

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

conclude that the use of plastic piping, when propiriy

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

Very truly yours,

rlEnd F, Bellman, P
insulting Engineer



TOXICITY TESTING

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

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

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

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

TOXICITY OF OFF-QASES
Wood and Plastics

Time to
Death
(Min.)

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

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



T0 Roscoe J. Hildebrandt DATE January 19, 1903 t

Building Safety Director l

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

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

SUBJECT Proposed Amendments to Plumbing Coda

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

our staff over the last few years.

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

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

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

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

Thank you for inviting us to comment on the proposal.

AVB:JGR:cap

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

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

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

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

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

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

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

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

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



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

Improper W iring Is Cited

In M 6M Grand Hotel Fire

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

report onthe MGMGrand Hatel fire says that

wuseofthe blaze that killed 14 persons ad

InJured WV\ES an Irrpr Installed electrical system

because It wes not grounced correctly

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

several factors were present whi buted tothe

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

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

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

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

1 Fire horrif

billowing smc

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

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

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

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

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

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

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



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

vouldn'l deny we have acommercial in-

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

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

PIPE

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

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

ment-sponsored study has shown that Doug-

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

type occurs asaresult ofimproperly ground-

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

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

than others. Here again the answer, accord-

ing to impartial authorities, seems to he no.

Accordii ,to Jack Snell, director of the Cen-

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

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

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

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

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

supported Foundationfor

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

e Safely, admitted in an inferviewfor TVthat the Intlh

0
ofhis support
broadcast on Houston sSKHOIi-TVis re-

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

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

ordinary hotel lire," Birky conceded in a re-

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

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

One of Allicd's chief exhibits is the No-

vember 1980 lire at the MGM Grand Hotel in

Las Vegas, which killed 85 people and in-

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

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

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

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

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

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

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

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

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



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

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

expertise in deaths from tires. Vet she trav-

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

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

survivors, and questionnaires strongly sug-

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

she was disputed during the trial In the med-

ical examiner of St. l.ouis County.

The Foundation for Fire Safe'y has lob-

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

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

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

The plastics industry and Carlon have

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

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

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

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

these new members helped to defeat Cat-

ion's conduit by 591 to 5911.

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

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

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

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

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

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

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

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

mAllied's record is something rallu-r differ

out arar «well documented example of tin

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

Phoenix City Council

Gentlemen:

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

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

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

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

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

CASE I STUDIO APARTMENT

439.10 Square Feet
EXACT AREA OF VERTICAL WASTE AND VENT PIPING

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

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

.04896 ¢ 439.10 = .01115%u

CASE 11 ONE BEDROOM APARTMENT

652.03 Square Foot
EXACT ARE OF VERTICAL WASTE AND VENT PIPING

2 - 1j" NOM

3 - 2" NOM

1 - 3" NOM

7.051 = TOTAL SQUARE INCHES Or ACTUAL PIPE MATERIAL.

.04896 TOTAL SQUARE FOOT OF ACTUAL PIPE MATERIAL.

.04896 ¢ 652.03 = .00757,;

e a <|f D4
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January 25, 1903
Page Two
Phoenix City Council

CASE Il 1wWD HEDHQOM APARTMENT

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

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

.0500 = TOTAL SQUARE FEET OF ACTUAL PIPE MATERIAL.

.0500 f 005 = .00665%?u

CONCLUSION:

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

faking that one step further, averaging the three cases, plastic pipe
is one part in 12,437.
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HETA Q1-3361237 NCEH INVESTIGATTRS

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

J. SMARY

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

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

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

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

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

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

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

ju: fi

t >



BUILDING AND HOUSING DEPARTMENT CALIFORNIA

June 5, 1981

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

Route 1, Box 370
Brighton, TN 38011

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

Dear Jack:

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

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

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

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

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

ABS and PVC and wishes it had been used underground.

Sorry for the delay in sending the slides.

I Sincerely,

uugene J. Grady -
Director of Buildincyand Housing

EJG:js

Enel.



Indiana

INDIANAPOLIS, 46204

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

November 13, 1980

Jack Lancaster

Plastic Pipe & Fittings Association
999 North Main

Glenr. Ellen, Illinois 60137

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

Dear Mr. Lancaster:

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

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

John W. Carmack, Director
Code Research Division

JWC:tw

cc: file

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

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

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

WHAT AFOUT THE TUGCYWIH: MAKERS?

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

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

HISTORY or AUS DEV U.OPM ENT

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

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

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

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

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

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

1966. All regional and national codes ac-

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

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

500,000.
RESISTANCE 10 CHEMICAL. ATTACK

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

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

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

Dr. Bergen said:

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

cxjioinire timo la minimal due to llunhing no-
tion.

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

He continued:

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

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

FIRST SESSION

No. 205



had failed from strew corroalon.
Dr.Bergen concluded:

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

IS ENTER A WEST VIRGINAN

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

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

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

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

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

Commissioner Brownsteln further re-
ported:

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

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

of Bor -WTarner C8(5§T COMPARlSONS7

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

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

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

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

NETAL PIPE FABRICATION COSTLT

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

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

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

of the pipe.
UETIMATE RESOLUTION OF ISSUE

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

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

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

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

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

example, a solid oak log will burn morei

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

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

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

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

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

evaluating overall fire hazards of *

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

smoke from wood, wool, leather or otherl

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

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

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

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

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

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

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

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

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

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

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

Q Are there model building codes which ef-

factively address fire safety?

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

What is the plastics industry doing about
fire safety?

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

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

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

g* collection and analysis of fire incident
ata

* research into the combustibility
characteristics of materials

» promotion of stricter enforcement of
building codes

* improved education and training materials
for fire service personnel

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

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

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

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

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

THE FACTS SHOW :

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

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

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

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

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

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

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

Sie . 'm .

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

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

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

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

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

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

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

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

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

*

What Is the cause of most fire deaths!

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

. primary toxicant.

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

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

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

f.
No. All organic materials — wood,
wool, cotton, paper, and plastics —react
differently in real fires. Among the fac-
tors that can affect the behavior of a
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PLASTIC INDUSTRY
FIRE EXPERIENCE

OVERVIEW

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

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

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

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

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

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

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

HINDERED ON THE FIRE SCENE. »

C2 - 4/3/78
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April 14, 1980

Mr. Jack Lancaster

Plastic Pipe and Fittings Association
490 Pennsylvania Avenue .

Glen Ellyn, Illinois 60137

Dear Jack:

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

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

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

with no height limitations

ABS sewer pipe

PSP-PVG sewer pipe

PSM-PVG sewer pipe

PVC - thin wall sewer pipe (outside use only)

ABS & PVC pressure pipe

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

CPVC pressure pipe (hot 4 cold water)

© 0o ~N O 01~ WN

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

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

t
Yours very truly,

[wl'/Jt'Ltul

"y
William G. Vasvary
Executive Director

WGV/jp
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Mr. Levi
Goes to Juneau

0V R e yare,

nallenin resolving whatwould Bonding could suffer,

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

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

ofhydroelectric power without

a statesubsidy might be higher

than the same power gener-

rx>:

with Steve Levi,

S Legislatjve Aide "
9 A€ fwv

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

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

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

the Senate by vetoing nego-

tiated projects. *

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

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

But if the governor again

plays havoc with the appro-

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

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

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

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

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

pipe.

. joJ.

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

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

workers as well as the people °

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

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

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

cast Alaska;*-

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

ated by fossil fuels.

There are three problems:

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

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

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

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



City and Borough of Sitka

304 LAKE STREET.SITKA, ALASKA- 99835

May 9, 1984

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

FROM;  CITY AND BOROUGH OF SITKA
HARRY CHARTIER
BUILDING OFFICIAL

Honorable Senators,

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

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

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

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

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

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

Municipalities need either to be recognized by
the state as administrative authorities or the
state needs to retain that section of the
Uniform Plumbing Code that provides for an
appeals process.



Members of the
Senate Labor & Commerce Committee
Page 2

2. From our research and piping experience, the
City and Borough of Sitka feels that the
debate over the use of ABS/PVC piping materials
is a mute point.

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

The City and Borough of Sitka supports the

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

Thank you for your time and for your considerations.

Sincerely,

Harry Chartier
BuilAina Official



September 13, 1983

A working paper:

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

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

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

Fire Exposure Performances Examined:

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

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

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

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

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

2. "A secondary objective was to learn what constitutes proper
installation techniques for combustible piping in fire-rated



ABS/PVC/DWV
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construction. Over the years, various methods have been
proposed including the use of motal sleeves or thimbles
through the walls as well as the exclusive use of metal
"P" traps as opposed to plastic traps. The 0OSU tests
have laid to rest certain long-f,tending myths."

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

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

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

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

Conclusions of the OSU program follow:

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

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

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

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

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

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

sealing, no piping material could be expected to oass the
tosts.



ABS/PVC/DWV
Working Paper
August 23, 1983
Page 3

7. Properly installed plastics plumbing systems will not
conduct flame through a fire rated floor of the types
tested.

8. Plastic fixtures act as their own flamo barriers.

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

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

Der Voort for the National Fire Protection Association best

addresses the relevant points to consider when evaluating the

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

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

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

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

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

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

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

Fluid Transmission Characteristicsj

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

fluid transport occurs.

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

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

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

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

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

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

Some of these common chemicals include:

Hydrogen sulfide, gas and condensates

Methane gas

Sulphuric acid, gasses, and condensates

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

Non-combustible cleaning solvents

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

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

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

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

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

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

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

To Summarize:

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

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

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

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

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

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

Harry Chartier
Building official



A Working Paper:

STRINGANCY REVIEW OF ABS AND PVC DRAIN, WASTE, AND VENT
PIPING AND FITTINGS

The following i3 a list of the publications used in the preparation
of this paper:

MC GUIRE, J.H., SFPF; "Penetration of Fire Partitions by Plastic
DWV Pipe".

VAN DER VOORT, H.F.; "Characteristics of Polyvinyl Chloride Conduit,
Insulated Wire, and Piping in Fire Situations".

DUPONT Co, The; "Fire Research Into Plastics".

NATIONAL BUREAU OF STANDARDS; ™"Fire Spread Potential of ABS Plastic
Plumbing™.

JENSEN, Rolf and Associates; "Fire Testing Plastics DWV Systems™.
"Building Research Laboratory Report No. 5473"

WILEY; "Design for Civil Engineers”



City and Borough of Sitka

P.O. BOX 79 « SITKA, ALASKA ¢+ 99835

September 20, 1983 CERTIFIED 214709
Return Receipt Requested

Jim Robinson, Commissioner
State of Alaska

Department of Labor

Pouch 1149

Juneau, AK 99802

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

Dear Commissioner Robinson:

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

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

Two problems arise from this conflict in materials listings;

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

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

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

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

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

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

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

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

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

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

the nationally recognized building codes it has adopted,
and?

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

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

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

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

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

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

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

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

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

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

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

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

Sincerely,

tier
. ,cial

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

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



SUMMARY SHEET

PLASTIC PIPE WATER SERVICE FAILURES

Breakdown of Costs:

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



SUMMARY OF PLASTIC PIPE

WATER SERVICE FAILURES

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

iEMPHIS, TENNESSEE

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

NAPA, CALIFORNIA

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

r

SAN ANTONI0O, TEXAS

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

EL PASO, TEXAS

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



SUMMARY OF PLASTIC PIPE
WATER SERVICE FAILURES

(continued)

IRVINE RANCH WATER DISTRICT,
CALIFORNIA

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

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

t0 38.25 milli“ri Hnllars
GERMANTOWN, TENNESSEE

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

TOTAL ESTIMATED COSTS FOR FAILURES FROM THE ABOVE JURISDICTIONS:

97.5 - 97.65 million dollars

1/11/83.
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