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reduced. On lop o f lhai, overhead at fire 
siaiions can be lowered so that ciiy bud­
gets fo r lire protection also can be cut.

Chief Edwards estimates there 
were 1.000 multi-fam ily dwellings sprin ­
klered during the summer o f 1984.
“ with two limes that number on the 
drawing board ." 1 le  anticipates that 
new code changes w ill require a ll com ­
mercial buildings to be sprinklered 
along with all dwellings other than one- 
and two-fam ily homes. Scottsdale codes 
now require all commercial buildings 
7,500 square feet and larger to 
be sprinklered.

i "Dililas" continual fin :i caver)

Two installers unroll a coil oj polybitiylene pipe 
along ceil inti beams in an apartment a t. \lpha 
hunt. A smaller coil, crimping tool and pre­
fabricated drop pipes to sprinkler heads are 
visible in tltc foreground.

recommended for approval fo r con­
cealed. wet. light-hazard lire sp rink le r 
systems. [E d ito rs  note: Since this story 
was written, these recommendations 
have been adopted by the C ity o f D a lla s .]

In the largest installation to date 
o f polvbutvlene pipe in a fire sp rink ler 
system in Dallas, more than eight miles 
o f the flexible pipe have been used in the 
324-unit Alpha Point Apartments, a 
series o f 13 three-story buildings in 
northeast Dallas. A lpha Point is built on 
a slender rectangular tract o f land next 
to the LBJ Freeway and did not qualify 
fo r a sp rink ler exception because o f 
inadequate lire department access.

W in , I I. LaDew . Inc ., which began 
installing fire protection systems in 1931

and has put in more than 3 m illion 
sprink lers, was awarded the contract 
by the builder.

The A lpha Point project required 
about 3 ,200 fast-response sprinklers and 
i..ore than 40 .000 feet o f V ”  and 1" poly- 
butylene pipe. The individual one- and 
two-bedroom units, ranging from  about 
650 square feet to 900 square feet, each 
contain an average o f 10 sprinklers and 
125 feet o f pipe.

A fter design o f the sp rink ler system, 
pipe and fittings were assembled at 
LaDew s plant and tagged fo ra  specific 
portion of the sp rink le r system before 
being delivered to A lpha Point. On the 
job site, a two-man crew, guided by the 
tags identifying the installation location, 
quickly installed the pipe above and 
along the beams in the ceiling. Because 
o f the pipe’s flexibility, far fewer attach­
ments. elbows and tees were used than 
would have been needed with copper or 
black iron pipe. After the main and 
feeder lines were installed, short drops 
fo r the sp rink ler heads were attached 
and the final tie-ins were made.

LaDew pressure-tested each 
installation at more than 200 psi. This 
pressure often was left on fo r two weeks 
o r more, pending final construction o f 
the building. By contrast, on ly a 2-hour 
pressure test at 68 psi is required to pass 
city inspections.

LaDew  uses both the heat fusion 
and crimping methods o f joining when 
installing polybu ly lene pipe in sprink ler 
systems. T he fo rm er is used on the 
larger pipe and crimp fittings with cop­
per rings are used fo r the Vi-inch pipe. 
Pipe sizing is determined by hydraulic 
calculations based on NFPA  131) 
requirements o f at least 26 gallons per 
minute in any lateral line (two sprink ler 
heads operating in any room ).

The Duraflex Pol;' outylene P iper is 
published periodically by the Po ly­
butylene Business Center o f Shell 
Chemical Company and is available 
to anyone wishing to receive it. Com ­
ments and questions are welcome.

Address correspondence, including 
requests fo r additional copies, to 
Shell Chemical Company, Room 
1220, One Shell Plaza, Houston, 
Texas 77002.

Printed in U .S .A . 1984,
Sheii Chemical Company.

Where to buy fire sprinkler pipe and fittings
Shell Chemical does not man­
ufacture pipe o r fittings. The 
following independent companies 
supply polybu ly lene pipe and 
fittings fo r fire sp rink ler 
installations.

Bow Plastics 
104 Sharron Avenue 
Plattsburgh, N Y  12901 
(518) 561-0190 
Attn: Air. Paul Stanfield
General Eire Protection 
3095 H arris Street 
Kenncsaw, GA 30144 
(404 ) 422-8600 
Attn: M r. D ick Gust

Trojan Plastics, Inc.
2211 N . 38th Street 
Tampa, F L  33605 
(813)242-4211 
Attn: M r. lohn  Hehn
Vanguard Plastics, Inc.
P.O . Box 346
McPherson, K S  67460-0346
(316) 241-6369
Attn: Mr. Keith Swinehart

Wcsflex Manufacturing Co 
1880 Garden Tract Road 
Richmond, CA 94801 
(415) 233-6670 
Attn: M r. Roger Rcichari
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Effectiveness of mill’s heating system 
depends on polybutylene pipe

The high temperature capabilities o f 
polybu ly lene pipe enable a radiant 
slab heating system to provide a com­
fortable working environment in a 
Canadian planing m ill even when the 
temperatures are 40 below zero.

A hot 50-50 m ixture o f ethyiene 
glycol and water pumped through the 
pipe embedded in the slab radiates an 
even heat level throughout the 27,000 
square feet in a M acKenzie, British 
Columbia m ill.

The popularity o f polybutylene 
pipe in the westernmost province o f 
Canada fo r radiant heating o f saw m ills 
and sim ilar plants has led to increased 
installations in small commercial bu ild ­
ings and homes, according to La rry  
Sm ith, manager, W estburn Industria l

•Duraflex'* is a trademark o f Shell Chemical Company fo r ii

Enterprises, in Prince George.
Smith said that in nis experience, 

other flexible plastic piping materials 
tended to become brittle with the high 
temperatures often required o f the anti­
freeze/water solution in cold weather. 
“ Polybutylene pipe is by far the choice 
fo r radiant slab heating applications 
here,”  he added.

Since the system was installed at 
MacKenzie in 1980 Smith said that 
about three times as many installers 
“ are capable o f putting in this kind o f 
system in this area”  as three years ago. 
“ M ore homeowners also are wanting to 
put in radiant slab heating systems.
They feel they are more com fortab le 
with this type o f heating system .”

Smith and Vic Swaykoski,
(continued on page 2) 

polybulylene resins. Shell Chemical does nm manufaciure pipe.

Com fortab le , cost efficient, 
underfloor heating systems based 
on circulating hot water through 
polybutylene pipe embedded in a 
floo r are described in this new iu ll 
co lor, 8 page brochure.

The brochure describes in 
detail the advantages o f  underfloor 
heating systems and their use in 
applications ranging from  heating 
homes, offices and manufacturing 
buildings to melting snow and 
heating greenhouse seed beds. 
Installation techniques are illus­
trated and design inform ation is 
also included.

To obtain a copy o f  this bro­
chure, please write: Shell Chemical 
Company, Advertising Manager,
P. O. Box 2463 , H ouston , Texas 
77001.
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tcontinued front ewer
mechanical contractor and owner o f 
Doug ’s Heating (N o rth e rn ; L td . o f 
Prince George, played instrumental 
roles in the planing m ill installation 
fo r F in lay Forest Industries. The 
large m ill is producing about one-ha lf 
m illion board feel a day.

The system uses an indoor/outdoor 
thermostat to c o n 'n l the temperature 
o f the 1,220 gall o f liquid that is cir­
culated at a rate o f up to 250 gpm by a 
7'/2-hp pump. The thermostat offers a 
one-n ne ratio so that when the out­
side temperature is at freezing, the 
circulating fluid is at 100°F. Each time 
the ambient temperature drops one 
degree, the temperature o f  the liqu id is 
automatically increased by one degree. 
A waste recovery unit burning wood 
shavings has replaced the gas-fired 
bo ile r in itia lly used to heat the water/ 
glycol mixture.

The radiant system also was 
selected because a conventional forced 
air system would have aggravated the 
problem o f  sw irling sawdust in the 
m ill. Consulting engineer, George 
N ixon , o f N orth  Vancouver, pointed 
out that the wood dust not on ly collects 
on and clogs f i le r s , coils and fan- 
driven heaters, but also increases the

Above ground radiant slab system cuts 
home heating costs 25%

water to be damp and form ab le, but 
not wet,”  he said.

In order to aecommo ja te the sys­
tem, Pomanowski Lad to make some 
modifications in the home, which is a 
concrete b lock, standard construction 
iwo-storv building with a basement. 
F lo o r joists were supported by a 
10-inch steel “ I ”  beam to provide ade­
quate support fo r the plywood and joist 
sub-flooring under each lightweight 
slab. The joists are spaced 16 inches on 
center. According to Pomanowski, a 
bu ilder and developer himself, these 
are simple modifications that can be 
incorporated into most home designs if 
they aren’ t already specified.

Pomanowski selected polvbutvlene 
pipe “ because o f its proven advantages 
in other successful radiant slab heating 
installations.”  Over the past decade, 
more than 400 m illion feet o f po ly­
butylene tubing have been used in 
radiant heating systems worldw ide. 

300-foot coils o f  1-inch diameter
(continued on page 4)

The concept o f radiant slab heating is 
not new. Both homeowners and indus­
try have bcnefilted from  this energy- 
efficient heating method fo r years.

W hile  most radiant slab heating 
systems are based on healing pipes 
embedded in a structural slab poured 
on the ground, a system installed in 
Colts Neck, New Jersey utilizes slabs 
poured above ground on wood joists. 
Wayne Pomanowski, owner and 
builder o f the home, estimates that the 
system saved him 25%  in energy costs 
over forced air heating during its first 
year o f operation.

“ The system provides the most 
even and com fortab le heat available,”  
he added.

This unique system consists o f 
lightweight concrete poured over po ly ­
butylene pipe to fo rm  slabs on plywood 
surfaces. Pomanowski said the “ above­
ground slabs function on ly as heat 
sinks and don ’ t serve as part o f the 
structural strength o f the house.”

Installers used a d ry  mix concrete 
fo r the slab. The concrete was much 
less dense than the aggregate-type con­
crete used fo r structural strength and 
could be mixed with less water —  
about one part portland cement to two 
parts sano “ The whole key was to m ix 
the sand and cement with just enough

Close up stows a portion of the first floor 
before the concrete wets poured emit 
another atea where glazed Italian tile 
covers the slab.

risk o f fire due to dust settling on a 
hot line.

Swaykoski, whose crews had 
installed eight other sim ilar systems in 
m ills before the MacKenzie job , said 
that “ slab healing and circulaiing 
warm-air systems might cost about the 
same to start with but six months down 
the road you ’ ll be having to pay a pre­
mium fo r maintenance, to say nothing 
o f the nuisance and hazards o f circulat­
ing fine sawdust i f  you install a forced 
air system."

“ Pipe made o f polvbutvlene is the 
tube we use. I t ’s the on ly  plastic tube 
that w ill star.d the hot water tem­
peratures necessary to bring the floor 
heat up to at least 50 degrees,”  he said, 
adding that temperatures occasionally 
plunge to minus 60 degrees in the area.

Ease o f  installation was cited by 
him as another advantage fo r polv- 
butylenc pipe in such systems. He said 
the lightweight, flexible pipe can be 
curved to a bending radius as tight as 
10 times the outside diameter without 
kinking, thus elim inating the need for 
elbows and connections in the slab as 
required with copper o r other rigid 
plastic materials. Swaykoski added that 
polybu ly lene pipe is corrosion resistant

and resists scale and sediment buildup 
inside the pipe, which could arrest the 
fluid flow.

Additional information on this 
system is presented in the Product 
Performance Report shown below. For 
a cony, write: Shell Ghent, al Company, 
Advertising Manager, P. O . Box 2463, 
Houstc. i, Texas 77001.
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et for radiant heating 
ns bolstered 
Lropean technology

Spu: ,'d by the tremendous success 
which they have enjoyed in Europe, 
several European companies with 
extensive experience in underfloor heat­
ing systems are establishing operations 
in N orth  America to promote installa­
tions o f  their radiant slab heating 
systems.

The two companies that are 
already established are headquartered 
in Germany. They are H . Kampmann 
G m bH , o f Lingen, and Therm o lu tz 
GmbH & Co. o f  Reutlingen. A third 
company, Osterreichische Salcn- 
Kunststoffwerke Gm bH  o f Vienna is 
looking fo r representation.

Kampm ann. which has been 
ins.'dlling systems in Germany since 
1973, opened a subsidiary in 1981 in 
M arkham , Ontario , near Toronto. 
T herm o lu tz , which has over 10 years o f 
experience established E. Wagner, P. O. 
Box 1585, Salt Lake City, Utah 84110 
as an affiliate in 1982.

“ There is a tremendous market 
in Europe fo r polvbutvlene pipe in 
underfloor healing systems. It is going 
extremely well right now in England, 
particu larly with large municipal p ro ­
jects," pointed out General Manager 
Keith M offatt, Kampmann Heaters 
(Canada) Incorporated.

M offatt said installations in eastern 
Canada have been mostly commercial 
and industria l, including greenhouses 
and seed beds, while residential app li­
cations represent the m ajor demand 
in the west.

“ People want to feel safe with 
underfloor heating. T hat’s why we have 
a 10-year, 10-m illion-do lla r w arranty,”  
he said, adding that “ fo r healing in 
N orth  America, there’s no way to go 
but up.”

Both Therm o lu tz and Kampmann 
have produced literature dealing with 
product descriptions and applications, 
calculations o f heating requirements, 
schematic layouts, installation instruc­
tions and other related data.

F o r copies o f Kam pm ann ’s liter­
ature, write: Kampmann Heaters 
(Canada) In c ., 110 Ferrie r Street, 
M arkham , Ontario , L 3R z5 . Pe r prod­
uct literature from  Therm oli; write:
E . Wagner, P .O . Box 1585, Salt Lake 
C ity, Utah 84110. Literature from  
Salen can be obtained by writing 
Osterreichische S t .. ■> Kunststoffwerke 
G m bH , P. O. Box lOo ;em a , Austria.
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'"Above ground'' continued from page 2) 
and 400-foot coils o f 3/t-inch diameter 
polvbutvlene pipe were used in the 
Colts Neck installation. The 1-inch 
pipe was embedded in the first floo r 
slab , which also radiates heat down 
into the basement.

Because heat rises from  the lirst 
floo r slab, less heating capacity was 
needed on the second floor. Therefore, 
’/4-inch pipe was selected fc r the second 
floo r slab.

“ Insta lling the pipe was easy and 
quick. We laid it out and fastened it to 
the floo r over a mason lath and wire 
mesh. The flo o r had plastic sheeting 
over it to serve as a vapor barrier. A fter 
the connections were made, the con­
crete slab was poured over the pipe 
and wire mesh. The finished slab is 
2Zi inches th ick ,”  Pomanowski said.

Slabs in radiant healing systems 
can be overlaid with a number o f d if­
ferent floo r coverings. The first floor 
slab was covered with glazed Italian 
tile. The second floor was carpeted 
wall-to-wall. H e offered this descrip­
tion o f the layout:

“ Each floo r is about 1200 square 
feet. There are fou r zones, each with

a separate thermostat that operate: 
a corresponding circulation pump 
connected to the boiler header. Each 
zone contains about a 600-foot run 
o f polvbutvlene pipe. The boiler is a 
conventional oil-fired model. A solar 
collection unit could also be easily 
adapted, using the boile r as a back-up. 
The whole system is simple and works 
on a principle sim ilar to radiators.

“ But there are nc radiators o r regi­
sters fo r the heat in the rooms. O ther 
than the boiler and the thermostats, 
everything is in the floor. The po ly ­
butylene pipe releases heat from  the 
circulating hot water to the slab, evenly 
and steadily, m inim izing any hot spots. 
The heat transferred to the room  from 
the slab is constant and com fortab le.

In contrast to baseboard systems, 
furn iture can be placed anywhere in 
the room without affecting the room ’s 
warmth.

“ This system is an architect’s 
dream , because there is nothing visible. 
The heat is ideal —  very even and 
com fortab le. And it is 25%  less expen­
sive to operate than forced an heating, 
he said.

Where to buy 
polybutylene pipe
Shell Chemical Company does not 
manufacture pipe o r fittings. The 
fo llow ing independent manufac­
turers supply p lumbing fittings as 
well as pipe produced from  
Du ra flex ’" polvbutvlene resin:
Bow Corporation 
104 Sharron Avenue 
P lattsburgh, New York 12901 
518/561-0190 
Attn: M r. Gus Ayers
Briggs Manufacturing Company
1500 Dale M abry Highway
Tampa, F lo rida 33607
813/871-4304
Attn: M r. Sterling Brown
Delta Faucet Co.
55 East 111th Street
P. O. Box 40980
Indianapolis, Indiana 46280
317/848-1812
Attn: M r. George Davis
Trojan Plastics, Inc.
2211 N . 38th Street 
Tampa, F lo rida 33605 
813/242-4211 
Attn: M r. B rand Laseter
U .S . Brass
Qest P lumbing Systems 
901 10th Street 
P lano, Texas 75074 
214/423-3576 
Attn: M r. B ill Smith
Vanguard Plastics, Inc.
P. O. Box 346
McPherson, Kansas 67460-0346 
316/241-6369
Attn: Mr. Keith Swinehart
Wesfiex Manufacturing Co.
1880 Garden Tract Road
Richmond, Californ ia 94802
415/233-6670
Attn: M r. Roger Reichart
Wrightway M fg . Co.
Beatrice P lum b Products G roup 
1050 Central Avenue 
Park Forest So ., Illin o is  60466 
312/534-0500
Attn: M r. Ra lph W . Arboe

Three-hundred foot coils of l-incb pipe teetv embedded in Ibe first floor slab. Pomanowski 
said tlx system also served to effectively radiate beat into the basement.

The Dura flex Polybutylene P iper 
is published period ically by the 
Polybutylene Business Center o f 
Shell Chem ical Company and is avail­
able to anyone wishing to receive it. 
Comments and questions are welcome.

Address correspondence, including 
requests fo r addiuonal copies, to Shell 
Chemical Company, R oom  1220, One 
Shell P laza, H ouston , Texas 77002 .

Printed in U .S .A . 1984,
Shell Chemical Company
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Master plumber calls polybutylene 
pipe “Best Technology Available”
A Houston p lumber who began using 
polvbutvlene pipe five years ago fo r 
plumbing repair and replacement o f 
aging metal water systems said he 
has now made more than 500 installa­
tions and has not had a call-back o r 
complaint.

"Soil in this area contains a high 
level o f lime which encourages buried 
metal feeder line pipe to rust,”  says 
Laurence K le in  o f K le in  P lumbing 
Inc. “ A lso, Houston water in general is 
high in m ineral content. This encour­
ages deposits and clogging.

flexible, lightweight polybulylene pipe helps 
enable Klein to retrofit an entire plumbing 
system in half the time required to repair with 
metal pipe.

“ Even so, most p lumbing failures 
in this area, and particu larly those 
inside the house, center on the mating 
o f different m etals,”  he continues. “ For 
instance, hanging copper pipe on a 
steel o r galvanized hanger with no 
insulation between the metal surfaces 
sets up an electrolytic action which can 
result in a perfect hole in the p ipe.”  

W hen K le in  came to I louston a 
few years ago, he discovered that there 
were thousands o f homes 15-20 years 
old and o lder that were plumbed with 
galvanized steel pipe o r combinations

(continued on page

Improved piping simplifies earth-coupled 
heat pump installation
An innovative new pipe produced from  
Duraflex* polvbutvlene resin has re­
duced costs and greatly simplified the 
installation o f horizontal closed-loop, 
earth-coupled heat pump systems.

Earth-coupled heal pump systems 
extract heat from  the ground fo r heat­
ing o r discharge heat into the ground 
fo r cooling. Exchanging heat with this 
m ilder and more stable natural heat 
source rather than with outside air 
enables the heat pump to provide more 
efficient heating and cooling than is 
possible with conventional heating sys­
tems o r air-to-air heat pumps.

Dramatic drops in power con­
sumption have been documented fo r 
homes which have converted to earth-

coupled heat pump systems. Whereas 
electric resistance heat has a typical 
coefficient o f performance (C O P ) o f 
on ly 1 and air-to-air heat pumps have a 
more efficient rating o f 1.7, the earth- 
coupled systems have a C O P  o f 3 or 
more. As a result o f their performance, 
thousands o f these systems have been 
installed in residential and commercial 
applications ranging in size from  one 
ton to 60 tons.

There are two types o f closed-loop 
systems. The horizontal type uses pipe 
buried 4 to 6 feet below ground in a 
trench. A low-vvattage pump circulates 
water from  the heat pump through the 
earth coil to exchange heat .vith the 
earth and then back to the heat pump.

•Duraflex ”  is a trademark o f Shell Chemical Company fo r its polybulylene resins. Shell Chemical does not manufacture pipe

The second method is to use pipe 
in a well as a vertical heat exchanger. 
Water is pumped from  the heat pump 
through the pipe to the bottom o f the 
well and back to the heat pump, ex­
changing heat with the earth.

Both types require v irtua lly  no 
water because they recirculate the in i­
tial charge o f water. In contrast, the 
more w idely used water source heal 
pump systems are open systems using 
thousands o f gallons o f fresh well 
water daily.

Standard pipe made from  Duraflex 
polybutylene resin has long been rec­
ommended by Geosvstems, Inc ., 
Stillwater, O k la ., the company that 
pioneered closed-loop, earth-coupled

(continued on page 2)
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("Imprmed piping" continued from orccr 
heat pump installations. Reasons: cost 
effectiveness, ease o f installation and 
long life.

The availability o f polvbutvlene 
pipe in 500-foot coils has been par­
ticu larly advantageous fo r installers o f 
the longer horizontal type systems be­
cause it minimizes the number o f 
joints, thereby saving time.

Now , a recent development in the 
form ing process fo r polvbutvlene pipe 
provides a new lighter, “ square”  config­
uration pipe which fu rther simplifies 
installation.

“ The new shape is much easier to 
install. I ts  lighter so it's easier to 
handle and it ro lls out evenly in the 
d itch ,”  pointed out Carl Ledbetter, 
Ceosystems co-partner.

The unique chemical structure o f 
the po lybu ty len r resin makes it possi­
ble to r form  pipe into a square 
configure n. This shape not on ly 
makes it easier for the installer to lay

the pipe in the trench but if also re­
duces any tendency o f the pipe to recoil.

“ Shell came up with the idea o f 
a square pipe with its decreased wall 
thickness which is the first pipe I know 
o f that was specifically developed with 
the earth-coupled heat pump installer 
in m ind ,”  Ledbetter said.

T iie  square pipe was used first 
in the heat pump system o f a home o f 
nearly 5 ,000  square feet. Two men 
easily uncoiled pipe from  the bed o f a 
truck into the trench despite 15-20 mph 
winds and temperatures in the low 40s.

“ You can install polybutylene pipe 
in an earth-coupled system in about as 
cold a weather as a man can work in ,”  
Ledbetter stated. Based on ,v e success 
obtained under these adverse di- 
tions, Geosystems has now swiv d 
almost all o f its horizontal system, 
square polybutvlene pipe.

Additional information on these 
systems is presented in a new Product

Perform ance Report shown below. For 
a copy, write: Shell Chemical C om ­
pany, Advertising Manager, P.O. Box 
2463 , H ouston , Texas 77001.

Polybutylene proves ideal interconnecting pipe for 
solar heating systems in Carolinas

Duraflex1'1 polybutylene resin, D istribu­
tor 'Pom Puckett o f C lemmons, N .C . 
described the pipe as “ a plumbers dream 
come true.”

“ Its  easy to put in. Its lightweight 
to carry on a roo f and the pipe has the 
high temperature capability that is re­
quired fo r solar systems.

“ When we started,”  he continued, 
“ we wanted a product that would be 
quick to install at a cost that wasn’ t 
outrageous. Solar space healing systems 
in general were expensive in the past and 
it was very advantageous for us to find a 
product like polybulylene to keep our 
installation costs down.”

Puckett s system consists o f a bank 
o f Morning Star glazed solar collectors 
connected with polybutvlene pipe to the 
Aqua IT Water Stove, a storage tank that 
contains a non-pressurized open-vented 
fire box. The solar collectors feature high 
absorptivity electropla'ed black chrome 
surfaces that are capable o f generating 
934 BTU s per square foot o f area every 
day in sunny weather. The wood burning 
Water Stove is used to supplement the 
solar system on cold, cloudy days.

(continued on page 3)

Six soutli-facing, medium-temperature collectors provide as much as a quarter o f a million BTUs a day 
fo r domestic hot water, space heating and pool heating.
Nearly 60 miles o f insulated gray p j!y- 
butylcne pipe were used last year by 
a North Carolina distributor to link 
medium-temperature drainback solar

collectors with Aqua I I Water Stove 
heating systems in homes and businesses.

After more than three years experi­
ence with pipe manufactured from
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A small I '12th h .p pump (Taco) is 
all that is needed to push the water from 
the tank through the polvbutvlene supply 
line to the top o f the collectors. The flow 
rate is VA gallons per minute per panel. 
When not needed fo r heating, water is 
drained back to the tank in a return line 
to prevent stagnation and to avoid water 
freezing during the winter.

The solar collectors are equipped 
with 180°F cut off sensors. However, 
Puckett observed that, even when the 
Water Stove generated ,  ling water at 
212°F there v never any problem with 
polybutvlene pipe.

The solar colleciorAVater Stove 
system sold by Puckett is applicable to 
installations ranging from residences and 
swimming pools to businesses with a 
high demand for hot water such as 
laundromats and car washes.

Tom Puckett pulls buck the insulation to nival 
one o f the 3/4" gray Duraflex polybulylene lines 
linking solar collectors with a 500-gallon Aqua 
Store water tank.

When used fo r domestic hot water 
only, the system can save up to 90%  o f 
the heating costs and, when also used in 
a space heating system the heating bill 
can be cut approximately in half. This 
operating efficiency has already generated 
interest from 1500 miles away.

“ There’s a h n ^  market out there 
for these systems and it doesn’ t matter 
whether you’ re rich o r have a low 
income. These systems are getting the

,1 close-up view of a Water Stove's tank slunes 
the small pump. I.ot air duct, insulated poly- 
butylene supply and return lines, and, at the top. 
the domestic hot water line.
attention o f both, as well as everyone in 
between,”  Puckett said.

Solar energy systems also carry a tax 
credit incentive from the federal govern­
ment and from many states.

“ Write-offs amounting to 40%  by 
the federal government and 25'!'<> by 
North Carolina have been extremely help­
ful to us in our business,”  Puckett said.

North Carolina’s Energy Con­
servation Act grants homeowners and 
businesses a tax credit o f 25%  o f the first 
$4,000 for installing solar equipment >n a 
new o r existing home. (F o r example, . 
$4,000 overall system would actually cost 
the homeowner only $1,400.)

As a result o f these benefits, the 
sales o f the solar/Water Stove system 
doubled from 1981 to 1982 with another 
doubling under way in 1983.

The installation advantages and perfor­
mance properties of pipe made from 
Duraflex polybulylene resin in solar hear­
ing systems are presented in a full color, 
12-page btvehwe. Cost saving features, 
benefits available to the solar installer, 
and installation guidelines for using the 
pipe in various types of collector systems 
are included.

To obtain a copy, write Shell Chemi­
cal Company, Advertising Manager,
P.O. Box 2463, Houston, Texas 77001.

"Master plumber" continued from cozen
o f galvanized and copper tubing.

“ W ith relatively hard water and 
the soil conditions in the Houston area,
I knew that many o f these systems had 
to be tailing daily and consequently 
there was a good market fo r a p lumber 
who could fix them efficiently and 
econom ically,”  he said.

K le in  rejected the traditional 
option o f either replacing damaged 
pipe sections o r installing metal pipe 
throughout the system. “ I felt there had 
to be an efficient, quick repair method 
which would be reliable and long- 
lasting,”  he said.

“ I started out patching, repairing 
arid retrofitting in the conventional way 
with metal pipe and fittings, but it was 
frustrating ,”  he said. “ Retrofitting and 
repairing with metal is usually very 
time consuming and therefore expen­
sive. A high percentage o f  people living 
in old homes where repairs are needed 
are not in high income brackets. F re ­
quently, they can’ t afford to pay fo r 
extensive repairs and replacement with­
out undue hardship. So they lend to 
have a p lumber do on ly what is abso­
lutely necessary to stop a leak o r keep 
the water flow ing.”

This situation is very frustrating to 
K le in , who takes a great deal o f pride 
in his work . I f  he does piece-meal 
patching on metal systems, a plun -r 
can’ t guarantee his work.

“ You can do a superb job o f 
repairing a section and another part o f 
the system may fail the next day o r a 
week later,”  he says. “ The customei 
who just paid you to fix his plumbing 
can’ t understand why it didn't stay 
fixed and doesn’ t want to pay fo r 
more w o rk .”

K le in  experimented with po ly ­
bulylene pipe and discovered that he 
could retrofit entire water systems with 
it in less than h a lf the time required to 
repair o r retrofit with metal pipe.

“ W ith this system, I can ^om- 
pl 'tely replace a metal water system for 
a reasonable price and still make an 
attractive p ro fit,”  K le in  says. “ I care­
fu lly  test each installation before 
leaving the job to make sure it is right. 
Know ing I won’ t be wasting my time 
on problems and call-backs reassures 
me that the profit w ill be mine to keep. 
Customers are pleased with the lack o f 
noise and the reliability o f these sys­
tems, and my business has grown

(continued on page 4)
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' "Mastet plumb, r" continued from page 3 , 
rapid ly because o f  people recommend­
ing me to their friends.

“ And this way, 1 can guarantee my 
w ork ."

K le in  P lumbing also handles re­
pair and maintenance plumbing for 
several large apartment and condo­
minium companies in addition to its 
regular call-in business.

About three vears ago he landed a 
contract to handle plumbing repairs fo r 
one o f Houston ’s largest apartment 
operators.

“ At the time their repair costs 
were running about $12,000 a month, 
including water leaks, pump failures 
and sewer fa ilu res ," he recalls. K le in 
set up individual maintenance p ro­
grams tailored to each apartment 
complex. i .le trained maintenance and 
repair employees to make m inor repairs 
and perform  preventive maintenance on 
equipment like pumps. The company’s 
costs fo r outside plumbing repairs 
have dropped to on ly about $1,200 
per month.

The corroded galvanised pipe (bottom) is 
typical o f the problems Laurence Klein encoun­
ters in older water systems in Houston.

How does a master p lumber feel 
about using polybu ly lene pipe in 
his craft?

“ I t ’s the best technology avail­
ab le ,”  he says. “ It extends my ability to 
perform  and compete and lowers the 
overall cost while improving the quality 
o f every job I do.

“ Polybutvlene pipe even lowers 
my insurance costs because I don ’ t 
have to do torch w ork while soldering 
or brazing at the job site,”  he says. 
“ However you look at it, it is the very 
best system available fo r the repair 
p lumber and the consumer.”

Code bodies grant approvals 
for polybutylene pipe
Recent code approvals fo r use o f polybutvlene pipe in hot and cold water plumbing, 
cold water service and other applications include:

Plumbing
Stale o f Idaho 
State o f Massachusetts 
City o f Tucson. Arizona 
Navajo County, Arizona 
Baltimore County, Maryland 
Douglas County, Nevada 
Onodaga County. New York

F ire  Sprinklers
City o f St. Petersburg, Florida
City o f  University Park, Texas
City o f Vancouver, Washington
Co ld  Water Service
City and County o f Denver, Colorado
Heat Fusion Fittings
Slate o f Utah

Where to buy polybutylene pipe
Shell Chem ical does not manufacture pipe, but the fo llow ing independent 
manufacturers produce pipe from  Duraflex polvbutvlene resin:

Delta Faucet Co.
55 Fast Uth Street
P.O. Box 40980
Indianapolis, Indiana 46280
317/848-1812
Attn: M r. George Davis

Trojan Plastics, Inc.
2211 N . 38th Street 
Tampa. F lorida 33605 
813/242-4211
Attn: Mr. Brand Laselcr 

U .S . Brass
Qest Plumbing Systems 
901 Tenth Street 
P lano, Texas 75074 
214/423-3576 
Attn: M r. B. E . Smith

Vanguard Plastics, e.
P.O. Box 346
M cPherson. Kansas 67460-0346 
316/241-6369
Attn: M r. Keith Swinehart

Wesllex Manufacturing Co.
1880 Garden Tract Road
R ichm ond, Californ ia 94801
415/233-6670
Attn: M r. Roger Reichart

W rightway M fg. Co.
Beatrice P lumb Products G roup 
1050 Central Avenue 
Park Forest So ., Illino is 60466 
312/534-0500
Attn: M r. Ralph W . Arboe

The Duraflex Polybutvlene P iper is 
published periodically by the Plastics 
Business Center o f Shell Chemical 
and is available to anyone wishing to 
receive it. Comments and questions 
are webome.

-  ;; V

Address correspondence, including 
requests fo r additional copies, to 
Shell Chemical Communications, 
Room  1227, One SheU Plaza, 
H ouston , Texas 77002.

Printed in U .S .A . 1983,
Shell Chemical Company.
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Large South Florida Subdivision being Plumbed with Polybutylene

100-foot coils o f polybulylene pipe are quickly 
rolled out in 8-inch trenches before being cov­
ered with dirt, u plastic vapor barrier, wire 
mesh and concrete. Before the slab is poured 
the plumbing system is tested at 165 psi fo r 
four hours.
W illi quality and cost the key deter­
minants fo r the plumbing to be used 
in South F lo rid a , the bu ilder and 
plumber at Iio lid ay  at Lantana chose 
a system based on polybutvlene pipe 
and acetal insert fittings.

The system w ill be used fo r hot 
and cold water plumbing in 514 single­
fam ily homes being built by Hovsons, 
Inc. at H o liday at Lantana, a new com ­
munity southwest o f  Palm  Beach and 
about seven miles from  the Atlantic 
Ocean. By January, 1984, 138 homes 
had already been either sold o r were 
under construction.

The subdivision is the most recent 
o f the approximate 6 ,000  homes

plumbed with polybutvlene pipe by 
Fort Lauderdale’s Z icaro ’s P lumbing 
since 1979.

“ M y lirst lock at polybu ly lene 
pipe convinced me that it had brought 
a new standard o f quality that would 
improve the plumbing industry ," said 
N ick Z icaro, general manager o f 
the 15-year-old company wh'ch now 
has branch offices in O rlando and 
Clearwater.

Hovsons’ goal at H oliday at Lan­
tana is to build affordab le housing with 
quality. To help reach that objective, 
President H ira ir Hovnanian assigned 
Robert Mardigian, Vice President —  
Marketing & Sales, to research and 
evaluate the newest and most efficient 
building techniques. In  the course o f 
his study he learned about plumbing 
with systems built around polybu ly lene 
pipe and approached N ick Zicaro fo r 
a bid.

“ W e requested bids fo r both cop­
per and polybutvlene systems and 
found that our cost savings with poly- 
butvlene would be very good .”  
Mardigian said.

Because there is no need fo r open 
flames to solder joints as with copper 
tubing, Mardigian estimates that he 
eventually w ill also be able to reduce 
his insurance costs at the subdivision.

Zicaro stated that “ electrolysis and 
corrosion are constant problems here 
with metal and copper pipe. Hard 
water in south F lorida can cause a 
raceway to put a pinhole in a copper 
system and you ’ re always having leaks 
from  joints when you put in copper. 
Polybu ly lene is inert, so it can resist

(continued on page 2)

Recommended methods fo r install­
ing polybutylene tubing with insert 
fitting/crimp joints are described in 
a 16-pagc booklet recently published 
by the Plastic Pipe and Fittings 
Association (PPFA ).

The booklet addresses such 
topics as materials identification, 
proper tool use, how to make good 
connections; good installation prac­
tices, and precautions which should 
be taken.

To obtain a copy o f  this book­
let, please write to one o f the system 
suppliers listed on the back page 
o f this newsletter, o r  to: T he  Plastic 
Pipe and Fittings Association,
999 N . M ain Street, G len E llyn , 
Illinois 60137.
, *. u'-yif >2 * - c *'•.i ! ' r ! -i/v  M vffc*'; v ■.

* Du r a f l e x i s  a trademark o f Shell Chemical Company for its polybutvlene resins. Shell Chemical does not manufacture pipe.
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"Florida Subdiit'iim" continued front cotet
the corrosive elements in water and is 
unaffected bv acid soil conditions or 
electrolysis."

"Galvanized pipe and copper can 
clog from  scale bu ildup from  hard 
water, but there's no scale buildup with 
polybutv lene,”  he added.

Using polybu ly lene pipe provides 
several other benefits as well, “ Besides 
giving a builder a top quality system, 
one o f my men can p lumb a typical sin­
gle floor, two-bedroom house in about 
five hours compared to eight fo r cop­
per,”  Z icaro said. 1 lis company is now 
putting plumbing systems based on 
polvbutvlene pipe in about 2 ,000 
homes annually.

W hile stressing the beneficial 
properties o f the pipe, Zicaro also 
points out that it is simple to install, 
requires no soldering to connect joints 
and is available in long coils so no fit­
tings arc needed under the slab.

1 le estimates about SO"., o f his 
total potable water p lumbing installa­
tions utilize polybutvlene pipe and 
almost 100% o f the retrofit jobs.

Z icaro ’s projects range from 
affordable homes to larger, more expen­
sive custom homes, including one 
$600 ,000 home in south F lorida which 
he recently plumbed with a system 
based on polybutvlene pipe.

At Holiday at Lantana, coils o f 
tubing are unro lled in trenches eight

inches deep and staked in position. A 
protective plastic sleeve is placed over 
the tubing at slab penetrations to p ro­
tect it from  damage during fram ing 
operations. The tubing is then covered 
with dirt and a plastic vapor barrier 
and wire mesh are placed on the 
ground before pouring a 4-inch con­
crete foundation. A typical house 
requires about SO feet o f Vi-inch tubing 
and 120 feet o f ' / ’ -inch tubing. Slabs arc 
poured fo r fou r to five houses a day.

The system is hvdrostatV'ally 
tested at 165 psi fo r fou r hours after 
installation in o rder to detect any flaws 
in the installation. Zicaro cited another

advantage fo r polvbutvlene: crews can 
be quickly and easily trained to install 
polybutvlene pipe and insert fittings.

1 Io liday at Lantana offers pros­
pects fou r models, a ll with two baths 
and two with three bedrooms. Living 
areas range from  about 1100 square feet 
to more than 1400 square feet. Prices 
begin at $56 ,000  and go up to S62.000 
with 5%  down.

The homes include central air con­
ditioning, wall-to-wall carpels, vinyl 
floors in baths and kitchen, cathedral 
ceilings, dishwashers, ovens, disposals 
and smoke detectors. The subdivision 
is expected to be completed in the 
spring o f 1986.

Hovsons has built two other south 
F lo rida communities and has more 
than 4 .5 0 0  homes under construction 
in south F lo rid a and New Jersey. Some
11,000 homes already had been built by 
I Iovsons in Toms R ive r New Jersey. 
Holiday at Lantana, how ever, is the 
first subdivision in which polybutvlene 
pipe was used.

“ W e ’ve been very well satisfied 
with the p roduct,”  Mardigian said. “ It 
cuts down on man-hours and cost o f 
installation. You can bend it around 
easily and it doesn’ t corrode o r crack.
I think its a great material to w ork 
with. It's rea lly simplified the building 
process and the home buyers seem 
to be very receptive to it .”

Polybutylene Plumbing Pipe Systems Survive Year-End Cold Wave
Polybu ly lene plumbing pipe saved 
thousands o f home and apartment 
owners the cost and inconvenience 
o f broken water pipes during the 
extremely severe cold spell over the 
1983 Christmas holidays.

“ It was a m a jo r disaster in this 
area,”  says Jack Sm ith o f Sundance, 
Inc ., a plumbing contractor in 
Marietta, G a ., where temperatures 
dropped to near zero and high winds 
pushed the chill factor to - 5 0 ° F . “ W e 
had 500 to 700 service calls. They came 
in waves. But on ly  one involved a sys­
tem piped with polybutvlene pipe. A ll 
the others involved breaks in copper 
and galvanized pipe. And we’ve

installed hundreds o f  polybutylene 
piped water systems in this area.’ ’

The experience with polybu ly lene 
pipe during the freeze in Cobb County, 
G a ., has fire and building code inspec­
tors sm iling. Cobb County, which is 
part o f the rapid ly growing Atlanta 
metropolitan area, has been a leader in 
changing bu iio trg  codes to a llow  the 
use o f polvbutvlene pipe in hot and 
cold water plumbing and to authorize 
cost-saving building code modifications 
to encourage the installation o f residen­
tial fire sp rink le r systems.

“ There were leaking pipes a ll over 
town —  and one in an unhealed area 
o f a new school may have caused a

(continued on page 4)

Ft oh i tnv polyethylene sleeves ore slipped over 
the polybulylene pipe mid they tire secured to a 
metal stake to prevent movement during the 
pouring of the slab or damage to the pipe dur­
ing final stages of slab eonsttvetiou.

This new Marietta, Ga. home teas unoccupied 
and unhealed when temperatures dropped to 
near 0°F. The plumbing system froze but when 
the thaw came there were no breaks or leaks 
in the polybutylene pipe.
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Polybutylene approved for plumbing applications in most major cities
Plumbing systems incorporating poly­
butylene pipe fo r hot and cold water 
distribution have received code 
approvals in all o f the national and 
regional plumbing codes in the United 
States and in over 75%  o f the nation ’s 
major metropolitan areas.*

Some 77 m ajor metropolitan areas 
in 32 slates are identified in the map 
above and listings below. An indieatior 
o f the growing popu larity o f  systems 
based on polybuty'ene pipe is reflected 
in the fact that a m ajority o f these 
approvals have been granted in the past 
three years. Du ring  the last year alone, 
enough polybutvlene pipe has been 
consumed in the United Slates to com­
pletely encircle the earth.
"The approvals shown above are based on Shell's best 
understanding as o f May. I9S-I. Because codes continue 
to be changed and because the approvals may not cover 
all communities within the major metropolitan areas, 
a potential user should always check with his local 
authority before proceeding with an installation.

A I. ABA At A
•  Huntsville 
ARIZONA 
9 Phoenix
•  Tucson 
ARKANSAS
•  l i t t l e Rock 
CALIFORNIA 
9 San I )icgo
•  San Jose 
COLORADO
9 Colorado Springs 
9 Denver 
CONNECTICUT
•  Hartford 
DELAWARE 
9 Wilmington 
DISTRICT OF 
COLUMBIA
•  Washington. DC  
FLORIDA
9 Fort Lauderdale
•  Fort Meyers
9 Fort Walton Beach 
9 Jacksonville
•  Lakeland 
9 Melbourne

9 Miami
•  Ocala
•  Orlando 
9 Pensacola 
9  Sarasota
9  Tallahassee 
9 Tampa
9 West Palm Beach 
GEORGIA 
9  Atlanta 
9 Augusta 
9 Savannah
HAWAII
9 Honolulu 
INDIANA 
9 Indianapolis 
KANSAS 
9 Wichita 
KENTUCKY  
9 Louisville 
LOUISIANA 
9 Baton Rouge 
9 Lafayette 
9 New Orleans 
9 Shreveport 
MASSACHUSETTS 
9 Boston 
MICHIGAN 
9 Detroit

MISSOURI
9 Kansas City 
NFVArA 
9 l.as Vegas 
NEW JERSEY 
9 Asbury Park 
9 New Brunswick 
9 Newark 
NEW MEXICO 
9 Albuquerque 
NORTH CAROLINA 
9 Charlotte 
9 Greensbom 
9 Raleigh 
OHIO
9 Cincinnati 
9 Columbus 
9 Toledo 
OKLAHOMA 
9 Oklahoma City 
9 Tulsa 
OREGON 
9 Portland 
PENNSYLVANIA 
9 Pittsburgh 
RHODE ISLAND  
9 Providence

SOUTH CA" JL1NA
9 Charleston 
9 Columbia 
9 Greenville 
TENNESSEE 
9 Knoxville 
9 Memphis 
9 Nashville 
TEXAS 
9 Abilene 
9 Austin 
9 Brownsville 
9 Bryan. College Station 
9 Corpus Christi 
9 Dallas, Fori Worth 
9 Galveston 
9 Houston 
9 McAllen 
9 Midland 
9 Odessa 
VIRGINIA 
9 Newport News 
9 Norfo lk 
9 Richmond 
WASHINGTON 
9 Seattle 
9 Tacoma
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' ''('.old U"iKv" continued from page 2/ 
quarter o f a m illion  do lla rs o r more in 
damages by its e lf—  but v irtua lly  no 
problems with the residential systems 
based on polvbutvlene p ipe.”  says L t. 
Jerry \V. G rier o f the Cobb County 
Fire Departm ent. “ We've got about
9 ,000  water systems and sprinklers 
based 01 polybutvlene pipe in the 
county ." Because o f the dramatic d if­
ference in performance, the Cobb 
County F ire Departm ent is now con­
sidering mandating polvbutylene pipe 
fo r a ll sp rink le r systems installed in 
the attic.

“We're very pleased with the per­
formance o f po lybutv lene,”  says Jim 
Bechtel, Senior Vice President o f Post 
Properties, In c ., which is one o f the 
largest builders and operators o f multi- 
fam ily dwe'lings in the Atlanta area. 
“ We have 250 domestic water systems 
and 148 lire sp rink le r systems based on 
polybu ly lene pipe in operation. There 
was on ly  one break involving a system 
based on polvbutvlene pipe during 
the freeze.”  '

"Th is freeze changed a lot o f peo- 
ple's minds about plastic p ipe,”  says 
Danny R . Gosdin, a field supervisor 
fo r C arro ll & Boyd, In c ., o f  Jonesboro, 
G a ., a mechanical contractor fo r Pu lle 
Homes. “ W e ’ve installed hundreds o f 
water systems based on polybutvlene 
pipe, and during the ’ eeze we had 
on ly one fitting push o f f  from  freezing, 
but v irtua lly  no water damage resulted. 
Yet, the first day a f er the hard freeze, 
we had 250 calls, a 1 involving water 
systems made with copper o r galva­
nized pipe. That makes you think this 
polybutvlene pipe is pretty good stu ff.”  

“ Know ing what I know now, I ’d 
pay more to have a water system piped 
with po lybu ly lene than I would fo r a 
system made with metal p ipe,”  says 
W . T. Anderson , who is director o f 
inspections fo r Cobb County. In  actual 
practice, polybu ly lene plumbing sys­
tems can be installed less expensively 
than copper systems, even at today’s

depressed copper prices.
In  Houston , the same cold front 

dropped temperatures to a record low 
o f 11 degrees on Christmas morning 
and held the area below freezing fur 
more than 100 hours. According to pre­
lim inary estimates, freeze damage; 
were expected to match o r exceed 
damages caused by the wind and flood­
ing from  Hurricane Alicia last August. 
Some 5-10 percent o f homes and apart­
ments in the area experienced frozen 
and broken pipes.

“ One apartment complex I 
repaired had ever 180 breaks,”  says 
Laurence K le in , a master p lumber who 
specializes in repair and replacement 
plumbing fo r large apartment and con­
dom inium  operators. Fo r several years, 
K le in  has used po lybu ly lene pipe to 
replace copper and galvanized pipe in 
water systems and during that time 
has replaced hundreds o f metal water 
svskm s in the Houston area with po ly­
butylene pipe.

“ I did a good m onth ’s work in the 
week fo llow ing the freeze, but d idn ’ t 
get a single call involving po lybun lcne 
pipe,”  he said. “ The freeze really sepa­
rated the good from  the bad plumbing. 
Polvbutvlene isn’ t giving me very 
much repair business.”

W ood Bros. Homes, In c ., one o f 
the larger home builders in the 
Houston area which switched to poly- 
butylene pipe fo r its plumbing a little 
over a year ago, also reported no com­
plaints o f breakage o r water damage 
from  occupants o f some 250 to 300 
hom :s constructed with the high per­
formance plastic pipe.

“ O u r sales department, because o f 
problems in the past with other plastic 
pipe, has been uncom fortable about 
ou r changing to polybutv lene, and felt 
they were having to sell over it,”  says 
T rudy Starkey, who is purcha: ng agent 
fo r W ood Bros. “ Since the freeze, that 
has changed and they now feel that it is 
a sales point in favor o f W ood Bros. 
H om es."

The F  raflex Polybutylene P iper is 
publi ed period ically by the Po ly- 
buty«v jsj Business Center o f  Shell 
Chemical Company and is available 
to anyone wishing to receive it. C om ­
ments and questions are welcome.

Address correspondence, including 
requests fo r additional copies, to 
Shell Chemical C om pany, Room  
1220, One Shell P laza , Houston, 
Texas 77002 .

Printed in U .S .A . 1984,
Shell Chemical Company.

Where to buy 
polybutylene pipe
Shell Chemical Company does not 
manufactur pipe o r fittings. The 
follow ing independent manufac­
turers supply plumbing fittings as 
we'i ,‘s pipe produced from  
D u ra 'i jx ” 1 polybutvlene resin:
Bow Corporation
104 Sharron Avenue
Plattsburgh, New York 12901
518/561-0190
Attn: M r. Gus Ayers
Briggs Manufacturing Company 
1500 Dale M abry Highway 
Tampa, F lo rida 33607 
813/871-4304
Attn: M r. Sterling Brown
Delta Faucet Co.
55 East 11 Ith Street 
P .O . B o x 40980 
Indianapolis, Indiana 46280 
317/848-1812 
Attn: Mr. George Davis
Trojan Plastics, Inc.
2211 N . 38th Street 
Tampa, F lo rida 33605 
813/242-4211
Attn: Mr. Brand Laseter 
U .S . Brass
Qest Plumbing Svstems 
901 10th Street 
P lano, Texas 75074 
214/423-3576 
Attn: M r. B ill Smith
Vanguard Plastics, Inc.
P. O. Box 346
M cPherson, Kansas 67460-0346 
316/241-6369
Attn: Mr. Keith Swinehart
Wcsflex Manufacturing Co.
1880 Garden Tract Road
Richmond, Californ ia 94802
415/233-6670
Attn: M r. Roger Reichart



SUMMARY SHEET
PLASTIC PIPE WATER SERVICE FAILURES

Breakdown of Costs:

LOCATION

Memphis, Tennessee 

Napa, California 

San Antonio, Texas 

El Paso, Texas 

Irvine Ranch, California 

Germantown, Tennessee

COSTS

6.2 million 

$208,000 

50 million

2 million

38.1 - 38.25 million

1.2 million (estimate)

TOTAL: 97.5 - 97.65 million



SUMMARY OF PLASTIC P IP E
WATER SERVICE FAILURES

The following is a summary of plastic pipe 
water service failures which have occurred th”oughout 
the United States.

MEMPHIS, TENNESSEE

This community used polybutyler.e 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 and cramps 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 1978, and polyethylene from 
1978 to 1982. The city experienced failures which included 
sidewall cracks, pinholes, penetrations by pebbles, .olits 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 by the City Council. 
Estimated cost for the failures is $208,000.

SAN ANTONIO, 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 and was used exclusively for new services as 
a replacement for copper. The failures which were experienced 
included pinholes, splits and shears throughout the system.
The city is replacing the plastic pipe en masse. At first, 
they only replaced it as the pipe iailed, 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 been filed, is approximately 50 million dollars.

EL PASO, TEXAS

This community vuiv.i po lye thy l e n e , 3406, Hyd-molecular.
It was used for approximately eight '. ears and began to be phased 
out in approximately 1979. Nn plasty/* nipe is used at this time.
The failures included fine strewn cr.acks, longitudinal cracks, 
caused by stress on the p~pe itselr. The water utility is re­
placing the pipes as they fail, and is not doing mass replacement. 
The estimated cost for the failures is approximately 2 million 
dollars.



SUMMARY OF PLASTIC P I P S
WATER SERVICE FAILURES 

(continued)

IRVINE RANCH WATER DISTRICT,
CALIFORNIA

This community used polyethylene beginning in 1961 
and discontinued use in approximately November, 1982. It was 
used primarily in n_w 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 polybutylene 
from approximately 1973 to 1978. 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 is 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 - 97.6" million dollars

1/11/83.
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I. BACKGROUND ON THE PROBLEM OF PLASTIC PIPES

Recent tests in California have duplicated field and

laboratory experiences of water utility districts and environmen­

tal health experts that polyvinylchloride (PVC), polyethylene (PE),

and polvbutylene (PB) water service lir *s can be and are permeate ;
#

(infiltrated) by gasoline, petroleum distillates and industrial 

solvents.

The public health impact can be serious enough to re­

quire the removal of an entire underground network of plastic 

water service lines and may cause serious health consequences for 

its consumers. Because of the pervasive occurence of toxic chem­

ical spills and soil contamination with residues of pesticides and 

herbicides, California will need to embark on a comprehensive 

analysis of the problem. The problem is amplified by the specter

of frequently used garden and household products that may permeate

these plastic pipe.

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 them­

selves leach large amounts of chloroform, carbon tetrachloride,

DEHP and a host of solvents used to degrease and glue the pipes.

If these toxic chemicals are added to the already high level of 

contamination of many water supplies, then a truly dangerous prospect



for the quality of our potable water systems emerges.

Since 1977, the State of California has reviewed industry 

requests for unlimited usage of plastic pipe for water distribu­

tion. Industry assertions of economic feasibility and product 

safety were thoroughly and comprehensively reviewed by California 

Departments of Health, urner Affairs ,' Housing and Community 

Development, Cal/OSHA, and the State Fire Marshal. The Department 

of Housing and Commuaity Development(HCD) concluded, after extensive 

hearings and in consultation with these other state agencies, that 

fhere was substantial evidence that unlimited use of plastic pipe

may have a significant effect on the environment.

These conclusions were reached because of the threat to

workers who breathe the fumes of ‘ glues, and the presence of

toxic chemicals (dimethylformamide, tetrahydrofuran, DEHP, carbon 

tetrachloride, chloroform and many others) in drinking water passed 

through the pipe, and an equally dramatic conclusion of the State 

Fire Marshal that plastic pipe is high rise construction may pose 

an unreasonable fire risk.

Since plastic pipe was found to have a potentially adverse 

effect on the environment because of its threat to water quality, 

worker safety, and fire safety, state agencies in California will 

not a’low its expanded use until all scientific and public health 

questions have been answered. The State Architect has also warned 

all the design professions and school districts throughout California



of the potential hazards of plastic pipe.

Because the International Association of Plumbing and 

Mechanical Officials (IAPMO) proceeded with the expanded use of 

plastic pipe in its 1982 Uniform Plumbing Code, a coalition of

state public and private consumer groups, environmental and labor
/

organizations sued IAPMO and forced a notice disclaimer at each 

location in the Code where plastic pipe is mentioned. The lawsuit 

is still in progress over complaints that IAPMO misrepresents its 

product evaluation to the general public.

Outlined below are some of the key issues being pursued 

in that lawsuit.

II. ISSUES IK LAWSUIT AGAINST IAPMO 

Under current law, IAPMO has the authority to prepare a 

model code know as the Uniform Plumbing Code (UPC). The code is 

prepared every three years and is forwarded to Housing and Commun­

ity Development (HCD) for action. HCD may make minor modifications. 

In the event HCD takes no action, the Model Code lapses into law 

in one year. The Code is then forwarded to the Building Standards 

Commission for final approval and publication.

IAPMO's voting membership consists of governmental juris­

dictions and building officials of member jurisdictions. The UPC 

is approved at the IAPMO annual convention after recommendations 

from iA-'MO's code change committee are presented to the members 

who come to the convention.

3 .



IAPMO1s other major function is preparation of a 

Research Directory which lists products by the manufacturer's name.. 

(Such "listings" are used by jurisdictions for substitutions of 

plumbing materials.) In order for a pi- ;duct to be approved, the 

manufacturer must submit a sizeable application fee, along with 

durability and strength tests and show compliance with certain 

standards, depending on the product.

In the case of plastic pipe products and solvents, the 

appropriate standard is the National Sanitation Foundation (NSF) 

Standard 14. One of the main problems with the standard is that 

it does not test for the leaching of >rganic chemicals (d imethy1 - 

formamide, tetrahydrofuran, D E H P , carbon tetrachloride, chloro-- 

form, and more) from the plastic pipe products, nor does it test 

the permeability of the pipe. NSF 14 also does not test for fire 

safety performance with respect to either the increased fire-spread 

risks or the toxicity of the smoke.

Finally, NSF 14 is inadequate because plastic pipe does 

not have a 100"(> content requirement standard. Thus, each manufac­

turer varies the formula; only generic varieties of pipe (i.e.

C?VC, FVC, ABS) are tested under Standard 14.

After one review of the manufacturer's application by 

the IAPMO Research Committee, the plastic pipe product is given 

the IAPMO seal or logo which declares that the product has been 

tested and meets minimum health and safety requirements.



The product is then listed in the Research Directory.

Both the Research Directory and the UPC are heavily relied upon by

contractors, builders, inspectors and others in the building and 

construction trades.

In 1981, IAPMO voted for nearly unlimited use of plastic 

pipe products for transportation of hot and cold potable water for 

its 1982 Code. By this time, HCD required, in accordance with the 

California Environmental Quality Act (CEQA), preparation of an 

EIR for such expanded use of plastic pipe.

Nevertheless, IAPMO proceeded to distribute its 1982

UPC with apparent approval of plastic piping products for trans­

portation of potable water.

The Department of Consumer Affairs and a host of environ­

mental and consumer groups filed a complaint alleging unfair 

business practices and negligent misrepresentation (Business and 

Professional Code sections 17200 and 17500).

The theory of the case is that IAPMO's representations 

in both the UPC and Research Directory that plastic pipe products 

are safe are, in fact, gross misrepresentations. IAPMO has no 

testing facilities or qualified chemists, toxicologists, or epi­

demiologists on staff. Voting on product approval for the Research 

Directory and the UPC is limited to voting members of IAPMO. 

Furthermore, IAPMO has totally ignored the substantial evidence 

amassed by HCD that substantial adverse impacts are a possibility



and that an EIR would be required before use of such plastic pipe

can receive HCD approval.

The Department of Consumer Affairs immediately requested

an induction from the Los Angeles Superior Court to prohibit IAPMO

from distributing the 1982 UPC without a warning of potential
«

hazards. The Superior Court denied the motion, as did the Appellate 

Court. However, the Supreme. Court granted an alternative wri 

forcing IAPMO to affix a warning to the UPC. That warning reads: 

NOTICE: An Environmental Impact Report is now being

prepared in California to determine whether the use of

C P V C , PVC, or PB plastic pipe for transporting potable 

water poses a danger to public health or the environ­

ment. At the time of this printing of the 1982 Edition

of the Uniform Plumbing Code, the State of California

does not permit any expansion in the use of such pipe 

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.

The trial on the underlying merits is now set for 

December 12, 1983 in Los Angeles Superior Court before the Honor­

able Judge Jack Crickard. The objectives of the plaintiffs are



besu understood in light of the relief requested. Plaintiffs seek 

to require either IAPMO, or the product manufacturer through a 

contract with an independent laboratory approved or designated by 

IAPMO, to test each individual product for health and safety effects. 

Such health and safety effects should include:

1. toxicological testing of chemicals found in products 

or to have leached from products;

2. water chemistry testing of appropriate uses of such

produc ts ;

3. permeation of organic and inorganic substances into 

potable water from either airborne or groundladen substances;

4. fire safety testing;

5. worker/installer safety assessment;

6. determination of durability to assure adequate service

lif e .

Moreover, all Research Committee meetings should be 

opened to the public at large. Decisions by the Research Commit­

tee should be based on substantial evidence in the record. Find­

ings should be prepared by IAPMO which show that the Research 

Committee has determined that the product does not create negative 

health and safety effects. Members of the Research Committee must 

not be limited to IAPMO members only, but rather must include 

public members., including but not limited to, those representing 

environmental and consumer interests. These public members shall



have voting privileges on the Research Committee.

IAPMO plays a critical legislative role and enjoys the 

economic and leg.il benefits of such a role. The time has come 

for them to assume the related burden of public responsibility.
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SUBCOMMITTEE #1 on HEALTH and WELFARE 
OVERSIGHT HEARING on PLASTIC PIPE 

WEDNESDAY OCTOBER 19, 1983

1:00 - 3:00 P.M.

Background

InJuly the Governor blue pencilled $200,000 for 
a study to assess the public impact of the perm­
eation and infiltration of plastic pipe and pipe 
wafer mains by toxic chemicals. The study called 
fjr a comprehensive and independent literature 
oearch on permeation-, the development o(E new test 
protocols to assess permeation; and risk assess­
ment based on the likelihood and dose of human 
exposure to chemicals which could enter drinking 
water supplies.

The study designed by the Assembly was to be 
carried out by sn independent contractor under the 
supervision of the Assembly Office of Research. It 
was to be completed by March 1, 1984, and it was 
funded entirely by the Hazardous Waste Control 
A c c o u n t .

The Governor's veto message stated that the item 
was vetoed because it was more appropriate for the 
study to be funded by the pipe industry.

Major Issues

This hearing will address five critical issues re­
lating to the plastic pipe issue.

1. How much do we know about the phenomena of pe rm ­
eation? Do existing studies and available infor­
mation suggest that this is a serious health issue?

2. What type of studies are currently being done by 
industry? Are they comparable to the study pro­

posed by the Legislature?



3. Is it p r u d e n t  p u b l i c  p o l i c y  to r e l y  on the i n d u s t r i e s  w h i c h  

m a n u f a c t u r e  p l a s t i c  p i p e  a n d  h a v e  d i r e c t  f i n a n c i a l  i n t e r e s t  
in its u s e ,  to p e r f o r m  an i m p o r t a n t  p u b l i c  h e a l t h  s t u d y -5

4. Is t h e r e  a l e g i t i m a t e  n e e d  f o r  an i n d e p e n d e n t  s t u d y  of

p l a s t i c  p i p e  p e r m e a b i l i t y ?  H o w  s h o u l d  s u c h  a s t u d y  be
f u n d e d ?

5. A r e  e x i s t i n g  r e g u l a t i o n s  b e i n g  a d e q u a t e l y  e n f o r c e d ?  A r e

t h e r e  i m m e d i a t e  s t e p s  t h a t  s h o u l d  b e  t a k e n  t o  .limit or
r e s t r i c t  t h e  u s e  of p l a s t i c  p i p e ?

W i t n e s s e s

Mr. R i c h a r d  Spohr., A t t o r n e y  

C o n s u m e r  F e d e r a t i o n  of A m e r i c a

Mr. M i c h a e l  P a p a r i a n  

S i e r r a  C l u b

Mr. M a r c  L a p p e

C o a l i t i o n  of C o n s u m e r  L a b o r  a nd E n v i r o n m e n t  G r o u p s  

R e s  i d e n t

M c C o l l  D u m p  S i t e  

Mr. A l a n  J. O l s o n

E. F. G o o d r i c h  C o r p . ,  r e p r e s e n t i n g  the V i n y l  I n s t i t u t e  

Mr. J i m  B 1 u n e n c r a n t z

R & G  S l o a n e ,  r e p r e s e n t i n g  the P l a s t i c  P i p e  & F i t t i n g  A s s o c i a t i o n  

Mr. R o b e r t  H a r r i s ,  PhD ,  C o - D i r e c t o r

H a z a r d o u s  W a s t e  R e s e a r c h  P r o g r a m ,  P r i n c e t o n  U n i v e r s i t y

Mr. R o b e r t  F u g i n a ,  C h i e f  D e p u t y  D i r e c t o r  

S t a t e  D e p a r t m e n t  of H e a l t h  S e r v i c e s

Mr. H a r v e y  C o l l i n s ,  C h i e f

E n v i r o n m e n t  H e a l t h  D i v i s i o n  - S t a t e  D e p a r t m e n t  of H e a l t h  S e r v i c e s
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B A C K G R O U N D  P A P E R  F O R  

A S S E M B L E  W A Y S  A N D  M E A N S  S U B C O M M I T T E E  NO. 1 

O N  H E A L T H  A N D  W E L F A R E

S u m m a r y

T h i s  b r i e f i n g  d o c u m e n t  p r o v i d e s  b a c k g r o u n d  i n f o r m a t i o n  on the 

p h e n o m e n a  of p l a s t i c  p i p e  p e r m e a t i o n  a n c  d i s c u s s e s  w h a t  the s t a t e  
h a s  a c n e  to r e s t r i c t  t h e  u s e  of p l a s t i c  p ’pe. T h e  ’d o c u m e n t  is 

o r g a n i z e d  as f o l l o w s :

O v e r v i e w  of the Iss ue

A . T y p o s  of Pi p e

B. R e p o r t s of P e r m e a t i o n

C. R e l a  t ed P u b l i c H e a l  t’n

3. J u r  i sd ic t i o n a l I s s u e s

E . E c c n o m i  c I n t e r e s t s

. . .pq 3 .

II. W h a t  is K n o w n  A b o u t  P e r m e a t i o n ? , pg 6.

A. E a s t  B a y  M U D

B. L e k k e r k e r k
C. H o u s i n g  and C o m m u n i t y  D e v e l o p m e n t  E I R
D. M c C o l l  D u m p s i t e / C o v o t e  H i l l s

E. S t r i n g f e l l o w  D u m p s i t e
F. D e p a r t m e n t  of C o n s u m e r  A f f a i r s
G. S h e l l  S t u d y
H. N e w  S t u d i e s
I. M i s c e l l a n e o u s  N o t e s



I l l .

I V .

D o e s  C a l i f o r n i a  N e e d  a n  I n d e p e n d e n t  S t u d y  o f  
P e r m e a t i o n ?  W h a t  a r e  t h e  I s s u e s ? !

A r e  E x i s t i n g  R e g u l a t i o n s  B e i n g  A d e q u a t e l y  
E n f o r c e d ?  A r e  t h e r e  I m m e d i a t e  S t e p s  t h a t  
S h o u l d  b e  T a k e n  t o  R e s t r i c t  t h e  U s e  o f  
P l a s t i c  P i p e ?

. . .pg  14 

. . .pg 15

A .  E x i s t i n g  R e g u l a t i o n s
B .  T h e  N e e d  f o r  E m e r g e n c y  R e g u l a t i o n s
C .  T h e  N e e d  f o r  a n  I n f o r m a t i o n  P r o g r a m



I .  O v e r v i e w  o f  t h e  I s s u e

P e r m e a t i o n  r e f e r s  t o  t h e  p h e n o m e n o n  by  w h i c h  c h e m i c a l  
s u b s t a n c e s  t r a v e l  t h r o u g h  t h e  w a l l s  o f  p l a s t i c  p i p e  
f r o m  s u r r o u n d i n g  s o i l s  a n d  c o n t a m i n a t e  f l u i d s  
t r a n s p o r t e d  w i t h i n  t h e  p i p e .  P e r m e a t i o n  i s  o f  c o n c e r n  
w h e n e v e r  d r i n k i n g  w a t e r  i s  t r a n s p o r t e d  by  p l a s t i c  p i p e  
t h r o u g h  s o i l s  t h a t  a r e  c o n t a m i n a t e d  w i t h  h a z a r d o u s  
s u b s t a n c e s .  T h e  e v i d e n c e  d e m o n s t r a t e s  t h a t  p e r m e a t i o n  
d o e s  o c c u r ,  a l t h o u g h  t h e  d a t a  n e c e s s a r y  t o  d e t e r m i n e  
t h e  e x t e n t  a n d  s e v e r i t y  o f  t h e  p r o b l e m  i s  n o t  
c o n c l u s i v e .  U n c e r t a i n t y  r e s t s  b o t h  w i t h  t h e  p o t e n t i a l  
f r e q u e n c y  o f  t h e  p r o b l e m ,  a n d  w i t h  t h e  o f t e n  u n k n o w n  
h e a l t h  e f f e c t s  r e s u l t i n g  f r o m  c h r o n i c  {.’ o n g - t e r m )  
e x p o s u r e  t o  l o w  l e v e l s  o f  t o x i c  s u b s t a n c e s .

A.  T y p e s  o f  P i p e :

T h e r e  a r e  t h r e e  m a j o r  t y p e s  o f  p l a s t i c  p i p e  c o m m o n l y  i n  
u s e  f o r  w a t e r  s e r v i c e .  The  t y p e s  o f  p i p e  a r e  r e f e r e d  t o  
b y  t h e i r  p r i m e  c o n s t i t u e n t s :  p o l y b u t y l e n e  ( F 5 ) ,  
p o l y e t h y l e . ’ .e ( PE )  a n d  p o l y v i n y l c h l c r i o e  ( F V C ) .  P i p e  
u s e d  f o r  w a t e r  m a i n s  i s  g e n e r a l l y  f r o m  t w o  t o  t w e l v e  
i n c h e s  i n  d i a m e t e r .  P i p e  u s e d  t o  s e r v i c e  i n d i v i d u a l  
c u s t o m e r s  i s  t w o  i n c h e s  o r  l e s s  i n  d i a m e t e r .  E v i d e n c e  
i n d i c a t e s  t h a t  t h e  h i g h e r  t h e  d e n s i t y  o f  t h e  m o l e c u l e s  
o f  t h e  p l a s t i c s  u s e d  i n  t h e  p i p e ,  t h e  l o v e r  t h e  
p e r m e a b i l i t y  o f  t h e  w a l l s  a n d  t h e  l o w e r  t h e  r a t e  o f  
p e r m . o a t i o n .

B .  R e p o r t s  o f  P e r m e a t i o n :

P e r m e a t i o n  h a s  b e e n  r e p o r t e d  i n  C a l i f o r n i a  a n d  i n  t h e  
N e t h e r l a n d s  a n d  EPA d a t a  i n d i c a t e s  t h a t  o t h e r  s t a t e s  
h a v e  a l s o  e x p e r i e n c e d  p e r m . e a t i o n  p r o b l e m s .  A l l e g e d  
i n c i d e n t s  o f  p e r m e a t i o n  h a v e  b e e n  c o n n e c t e d  t o  
c o n t a m i n a t e d  s o i l s  i n  t h e  v a c i n i t y  o f  b o t h  t h e  M c C o l l  
a n d  S t r i n c f e l l c w  o u m p s i t e s .  P e r m e a t i o n  c o u l d  a l s o  be  a 
p r c c l e m  i f  p l a s t i c  p i p e  i s  i n s t a l l e d  t o  c a r r y  c r i n k i n c  
w a t e r  n e a r  a n y  o f  t h e  h u n d r e d s  o f  o t h e r  i d e n t i f i e d  
C a l i f o r n i a  s i t e s  w i t h  k n ow n  s o i l  c o n t a m i n a t i o n .

T h e  e x p e r i e n c e  o f  o n e  m a j o r  C a l i f o r n i a  w a t e r  u t i l i t y  
d e m o n s t r a t e s  t h a t  t h e  i n s t a l l a t i o n  o f  p l a s t i c  p i p e  i n  
l o c a l i z e d  a r e a s  s u b j e c t  t o  s o i l  c o n t a m i n a t i o n  f r o m  t h e  
s p i l l a g e  o f  g a s o l i n e  c a n  l e a d  t o  p e r m e a t i o n .  O t h e r  
s i t u a t i o n s  o f  c o n c e r n  i n c l u d e :  a )  c a s e s  i n  w h i c h  p i p e  
i s  i n s t a l l e d  i n  new h o u s i n g  d e v e l o p m e n t s  l o c a t e d  o n  o l d
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a g r i c u l t u r a l  l a n e s  t h a t  h a v e  b e e n  s p r a y e d  w i t h  
p e r s i s t a n t  p e s t i c i d e s ;  a n d  b)  a p p l i c a t i o n  o f  c ommon  
p e s t i c i d e s  i n  a r e s i d e n t i a l  s e t t i n g .  i n  s u m m a r y ,  t n e  
p r e c o n d i t i o n s  f o r  p e r m e a t i o n  may b e  a c o m m on  f e a t u r e  o f  
r e s i d e n t i a l  a n c  u r b a r .  s e t t i n g s .

C.  R e l a t e d  P u b l i c  B e a l t h  I s s u e s :

F e r m e a t i o n  i s  o n l y  o n a  o f  s e v e r a l  p u b l i c  h e a l t h  i s s u e s  
r e l a t e d  t o  t h e  u s e  o f  p l a s t i c  p i p e .  One m a j o r  c o n c e r n  
i s  t h e  c o n t a m i n a t i o n  o f  t a p  w a t e r  f r o m  t h e  l e a c h i n g  o f  
p l a s t i c i z i n g  a g e n t s  w h i c h  a r e  u s e d  i n  t h e  m a n u f a c t u r e  
o f  p l a s t i c  p i p e ,  a n d  o f  s o l v e n t s  a n d  g l u e s  u s e d  i n  
c o n n e c t i n g  p i e c e s  o f  p i p e .  T h e r e  a r e  a l s o  c o n c e r n s  
a b o u t  t u x i c  f u m e s  t h a t  a r e  g e n e r a t e d  d u r i n g  s t r u c t u r a l  
f i r e s .  L e a c h i n g  a n d  p l a s t i c  f u m e s  a r e  m a j o r  i s s u e s  i n  
a n  E 1 P  b e i n g  d e v e l o p e d  by  S R I  I n t e r n a t i o n a l  f o r  t h e  
S t a t e  D e p a r t m e n t  o f  H o u s i n g  a nd  C o m m u n i t y  D e v e l o p m e n t  
( H CD ) .  By  c o n t r a s t  t h e r e  " i s  no  s c i e n t i f i c  s t u d y  o f  
p e r n e a t i o n  b e i n g  c a r r i e d  o u t  i n  C a l i f o r n i a .

D.  J u r i s d i c t i o n a l  I s s u e s :

J u r i s d i c t i o n  o v e r  t h e  u s e  o f  p l a s t i c  p i p e  i n  C a l i f o r n i a  
i n v o l v e s  a s p l i t  a t  t h e  p r o p e r t y  l i n e  o f  t h e  i n d i v i d u a l  
h o m e o w n e r .  T he  l a y i n g  o f  w a t e r  m a i n s  a n d  t h e  d e l i v e r y  
o f  w a t e r  up  t o ,  a n d  a w a y  f r o m  t h e  p r o p e r t y  l i n e  i s  
r e g u l a t e d  by t h e  S a n i t a r y  E n g i n e e r i n g  B r a n c h  o f  t h e  
D e p a r t m e n t  o f  H e a l t h  S e r v i c e s  ( DOHS ) .  T he  u s e  o f  
p l a s t i c  F i p e  i n s i d e  o f  t h e  p r o p e r t y  l i n e  a n d  w i t h i n
b u i l d i n g s  i s  r e g u l a t e d  by HCD. The  f a i l u r e  t o  p r o p e r l y
e v a l u a t e  t h e  t h r e a t  o f  p e r n e a t i o n  i n  t h e  f i v e  y e a r s
t h a t  DOHS h a s  k n ow n  o f  t h e  c o n c e r n ,  a n d  t h e  f a i l u r e  t o
t a k e  a p p r o p r i a t e  p r e v e n t i v e  a c t i o n ,  i s  p a r t i a l l y  d u e  t o  
t h i s  s p l i t  i n  j u r i s d i c t i o n .  I n  l a r g e r  p a r t ,  DOHS ' s  
f a i l u r e  on  p e r r e a : i o r .  i s  a f u n c t i o n  o f :

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

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

c u n d e r  s t a f f i n g .

E.  E c o n o m i c  I n t e r e s t s :

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



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

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

I n  a d d i t i o n ,  p i a s t i c  p i p e  i s  g e n e r a l l y  l e s s  e x p e n s i v e  
t h a n  m e t a l  F i p e  a n d  i s  m o r e  e a s i l y  i n s t a l l e d ,  
p a r t i c u l a r l y  b y  h o m e o w n e r s  a n d  o t h e r  r . o n p r o f e s s i o n a l  
p l u m b e r s  t h a t  c a n  u s e  g l u e  a n d  a v o i d  t h e  s o l d e r i n g  
n e c e s s a r y  w i t h  m e t a l  p i p e .  P l u m b e r s  h a v e  n o t  b e e n  
v o c a l  i r .  r a i s i n g  p o t e n t i a l  h e a l t h  c o n c e r n s  w i t h  
n o n p l a s t i c  p i p e .  Y e t  t h e r e  a r e  a l s o  o c c u p a t i o n a l  and  
p u b l i c  h e a l t h  i s s u e s  r e l a t e d  t o  t h e  u s e  o f  a s b e s t o s  i n  
p i p e ,  a n d  t h e  l e a d  a n d  c a d m i u m  u s e d  t o  s o l d e r  m e t a l  
p i p e .
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I I .  K h a t  i s  K n o w n  Ab o u t  P e r m e a t i o n ?

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

A.  E a s t  B a y  MUD :

I n  t h e  l a t e  1 9 7 0 ' s  t h e  E a s t  E a y  M u n i c i p a l  U t i l i t y  
D i s t r i c t  ( EE MUD)  b e g a n  t o  r e c e i v e  c o m p l a i n t s  a b o u t  
d r i n k i n g  w a t e r  t a s t i n g  a n d  s m e l l i n g  o f  p e t r o l e u m .
A f t e r  i n v e s t i g a t i n g  s e v e r a l  c o m p l a i n t s  E3MUD c o n c l u d e d  
t h a t  g a s o l i n e  a n d  o t h e r  p e t r o l e u m  d i s t i l l a t e s  m u s t  h a v e  
b e e n  p r e s e n t  i n  s o i l s  i n t o  w h i c h  p l a s t i c  w a t e r  m a i n s  
a n d  s e r v i c e  p i p e s  w e r e  i n s t a l l e d ,  a n d  t h a t  t h e s e  
c h e m i c a l s  p e r m e a t e d  t h r o u g h  t h e  w a l l s  o f  t h e  p i p e  a n d  
i n t o  t h e  t a p  w a t e r .

EEf ' .UD c o n d u c t e d  l a b o r a t o r y  s t u d i e s  d e m o n s t r a t i n g  t h a t  
p e r m e a t i o n  o c c u r s  w h e n  PE a n u  ?B p l a s t i c  p i p e  i s  
a l l o w e d  t o  s o a k  i n  a s o l u t i o n  o f  g a s o l i n e  a i l u  e d  w i t h  
w a t e r .  R e s u l t s  o f  a n  i d e n t i c a l  t e s t  o f  p e r m e a  i o n  
t h r c u c h  FVC p i p e  w e r e  n e g a t i v e .  S e v e r a l  o f  t h e  f i r s t  
i n c i d e n t s  o f  p e t r o l e u m ,  i i s t i l l a t e  p e r m e a t i o n  w e r e  
l i n k e d  t o :  ( 1 )  t h e  u n c o n t r o l l e d  d r a i n a g e  o f  m a t e r i a l s  
u s e d  t o  c i e a n  m o t o r c y c l e s  a n c  t h e  c o r r o s i o n  o f  a s p h a l t ,  
a n c  ( 2 )  t h e  c o n t a m i n a t i o n  o f  s o i l  c a u s e d  by t h e  
s p i l l a g e  c f  g a s o l i n e  f r o m  t h e  t a n k s  o f  a u t o m o b j ’ - s  
p a r k e d  o n  a s t e e p  h i l l .

A t h i r d  r e p o r t e d  i n c i d e n t  o f  p e r m e a t i o n  i n  t h e  EEKUD  
s e r v i c e  a r e a  i n v o l v e d  t h e  p r e s e n c e  c f  b u t y l  m e r c a p t a n  
i n  t a p  w a t e r .  K e r c a p t a n s  a r e  a d d e d  t o  n a t u r a l  g a s  t o  
p r o d u c e  a n  o d o r  f o r  s a f e t y  r e a s o n s .  The  m e r c a p t a n s  
a p p a r e n t l y  p e r m e a t e d  f r o m  a n a t u r a l  g a s  s e r v i c e  p i p e  
m a d e  o f  P E  a n d  t h r o u g h  a PE w a t e r  p i p e  w i t h  w h i c h  t h e  
g a s  p i p e  w a s  i n  d i r e c t  c o n t a c t .  E B K U D  c o n d u c t e d  a 
s i m p l e  l a b o r a t o r y  t e s t  c f  p e r m e a t i o n  u s i n g  b u t y l  
m e r c a p t a r .  a n d  PE p i p e .  S t r o n g  m e r c a p t a n  o d o r s  w e r e  
d e t e c t e d  i n  s e v e r a l  o f  t h e  s a m p l e s .

S e v e r a l  a s p e c t s  o f  t h e  EEMUD e x p e r i e n c e  d e s e r v e  n o t e :

o  A l t h o u g h  o n e  o f  t h e  r e p o r t e d  c a s e s  o f  
p e r m e a t i o n  o c c u r r e d  on  t h e  p r e m i s e s  o f  
a n  o p e r a t i n g  c h e m i c a l  m a n u f a c t u r i n g  p l a n t ,
EE MUD d i d  n o  t e s t  f o r  s u b s t a n c e s  o t h e r  
t h a n  g a s o l i n e  a n d  b u u y l  m e r c a p t a n .
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o T h e  EEKUD l a b  t e s t s  d e m o n s t r a t e  t h a t
p e r m e a t i o n  o c c u r s .  T h e r e  w a s  n o  a t t e m p t ,  
h o w e v e r ,  t c  q u a n t i t a t i v e l y  c o r r e l a t e  
c o n c e n t r a t i o n s  o f  s p e c i f i c  s u b s t a n c e s  
w i t h  t h e  r a t e  o f  p e r m e a t i o n  f o r  e a c h  t y p e  
o f  p i p e .

o  EBMUD c o n c l u s i o n s  t h a t  p e r m e a t i o n  i s  n o t  a 
c o m m o n  p h e n o m e n o n  b e c a u s e  o f  t h e  r e l a t i v e l y  
l o w  n u m b e r  o f  r e p o r t e d  c a s e s  may b e  
e r r o n e o u s .  As t h e  u t i l i t y  n o t e s ,  p e r m e a t i o n  
w i l l  n o t  l i k e l y  be  r e p o r t e d  u n l e s s  t h e  
t a s t e  o r  o o c r  o f  t h e  t a p  w a t e r  i s  a d v e r s e l y  
a f f e c t e d .  T h u s  t h e r e  may  b e  u n r e p o r t e d  
i n c i d e n t s  o f  p e r m e a t i o n  t h a t  i n v o l v e  
s u b s t a n c e s  a t  c o n c e n t r a t i o n s  t o o  l o w  t o  
b e  d e t e c t e d  by e n d  u s e r s .

o  A n u m b e r  o f  t h e  EBMUD i n c i d e n t s  i n v o l v e d  
c o n t a m i n a t e d  s o i l s  or .  t h e  p r o p e r t y  o f  
t h e  b u i l d i n g  i n v o l v e d .  T h e r e  i s  s e r i o u s  
c o n c e r n  t h a t  t h e  a p p l i c a t i o n  o f  p e s t i c i d e s  
n e a r  a r e s i d e n c e ,  p a r t i c u l a r l y  f u m i g a t i o n  
w i t h  l i n d a n e  a n a  c h l o r a a n e  f o r  t e r m i t e  
o r  a n t  c o n t r o l ,  may  i n c r e a s e  t h e  l i k e l i h o o d  
o f  t h e  p e r m e a t i o n  o f  s e r v i c e  F i p e  r u n n i n g  
t h r o u g h  s o i l s  w i t h i n  t h e  p r o p e r t y  l i n e .
On e  c o n s u l t a n t  n o t e s  t h a t  i t  i s  c o m m on  
p r a c t i c e  wh en  f u m i g a t i n g  f o . r  t e r m i t e s  t o  
d e l i b e r a t e l y  s p r a y  b o t h  t h e  s o i l  a n d  a n y  
p i p e s  e n t e r i n g  t h e  h o u s e .

oThe EBMUD permeation experiences resulted 
i n the 1979 prom uloation of DOHS reoulat i ons 
croh: bi tine the use of plast ic pipe jji 
s c : 1s contaminated w ith petroleum 
.d i s t . i n a t . e .? .

B. L e k k e r k e r k :

L e k k e r k e r k  i s  a t o w n  i n  t h e  N e t h e r l a n d s  t h a t  
e x p e r i e n c e d  w h a t  a p p e a r s  t o  be  t h e  m o s t  s e r i o u s  
r e p o r t e d  i n c i d e n t  o f  p e r m . e a t i o n .  PE p i p e  w a s  i n s t a l l e d  
i n  L e k k e r k e r k  i n  s o i l s  t h a t  w e r e  h e a v i l y  c o n t a m i n a t e d  
w i t h  a v a r i e t y  o f  s u b s t a n c e s  i n c l u d i n g  k n o w n  
c a r c i n o g e n s .  Many  o f  t h e  b u i l d i n g s  w e r e  l o c a t e d  o n  t o p  
o f  a n  o l d  c h e m i c a l  w a s t e  dump .  T r i c h l o r o e t h y l e n e  
( T C E ) , f o r  i n s t a n c e ,  w a s  f o u n d  i n  c o n c e n t r a t i o n s  o f  
f r o m  1 4 C  t o  1 6 0  p a r t s  p e r  m i l l i o n  ( p p m ) .  I n  1 9 8 0 ,  BOO 
i n h a b i t a n t s  w e r e  e v a c u a t e d  f r o m  2 7 0  h o u s e s  w h i c h  w e r e  
t h e n  p u t  up  o n  p i l e s  w h i l e  t h e  c o n t a m i n a t e d  s o i l ,  
t o t a l l i n g  1 5 0 , 0 0 0  t o n s ,  c o u l d  be  r e m o v e d .

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



p e r m e a t i o n .  One w a s  a 1 S 8 1  s t u d y  o f  t h e  p e r m e a t i o n  o f  
c a s e o u s  m e t h y l  b r o m i d e  t h r o u g h  P E ,  PB a n d  PVC p i p e .  An 
i n c i d e n t  o f  s u s p e c t e d  p e r m e a t i o n  i n v o l v e d  t h i s  s o i l  
d i s i n f e c t a n t  w h i c h  i s  c o m m o n l y  u s e d  i n  b o t h  t h e  
N e t h e r l a n d s  a n d  t h e  U . S .  PVC p i p e  w a s  f o u n d  t o  be  t h e  
m o s t  r e s i s t a n t  a n d  o f  t h e  t h r e e  w a s  t h e  o n l y  o n e  t h a t  
d i d  n o t  p e r m e a t e .  T h e s e  r e s u l t s  a r e  o f  c o n c e r n  i n  
C a l i f o r n i a  b e c a u s e  o f  t h e  c h e m i c a l  s i m i l a r i t y  o f  m e t h y l  
b r o m i d e  t o  e t h y l e n e  d i b r o m i o e  ( E D 3 ) .  A l t h o u g h  EDB i s  
n ow b e i n g  b a n n e d  f o r  u^e b y  t h e  £PA ,  t h e  s u b s t a n c e  i s  
v e r y  p e r s i s t a n t  a n d  h a t  b e e n  u s e d  f o r  m a n y  y e a r s  o n  
C a l i f o r n i a  s o i l s .  • •

C.  B o u s i n g  a n d  C o m m u n i t y  D e v e l o p m e n t  E I R :

T h e  D e p a r t m e n t  o f  H o u s i n g  a n d  C o m m u n i t y  D e v e l o p m e n t  i s  
c u r r e n t l y  p r e p a r i n g  ar .  E I R  o n  t h e  i m p a c t s  o f  e x p a n d i n g  
t h e  l e g a l  u s e s  f o r  p l a s t i c  p i p e  i n  r e s i d e n t i a l  
b u i l d i n g s .  L e g a l  u s e  i s  c u r r e n t l y  r e s t r i c t e d  t o  
e f f l u e n t  a n d  p r o h i b i t s  t h e  u s e  o f  p l a s t i c  p i p e  t o  
d e l i v e r  p o t a b l e  w a t e r .  D e v e l o p m e n t  o f  t h e  E I R  b<.gan i n  
1 9 7 8  w i t h  t h e  f o r m a t i o n  o f  a t a s k  f o r c e  c h a i r e d  by  KCD  
a n d  i n c l u d i n g  r e p r e s e n t a t i v e s  o f  DOHS,  C o n s u m e r  
A f f a i r s ,  C a l - C S H A ,  t h e  F i r e  M a r s h a l l ,  t h e  P i p e  T r a d e s  
C o u n c i l  ( p l u m b e r s ) ,  t h e  C a l i f o r n i a  B u i l d i n g  T r a c e s  
C o u n c i l ,  a p l u m b e r s  u n i o n  a n d  s e v e r a l  m a n u f a c t u r e r s  o f  
p l a s t i c  p i p e .  The  s t u d y  i s  b e i n g  c o n d u c t e d  t y  S R I  
I n t e r n a t i o n a l  a n d  f u n d e d  b y  t h e  S o c i e t y  o f  t h e  P l a s t i c  
I n d u s t r y .
A l t h o u g h  S R I  i d e n t i f i e d  p e r r r e a t i o n  a s  a n  i m p o r t a n t  
p u b l i c  h e a l t h  c o n c e r n ,  HCD d o e s  n o t  w a n t  t o  i n c l u d e  t h e  
i s s u e  i n  t h e  E I R  b e c a u s e :

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

o  t o o  much  b a s i c  s c i e n t i f i c  r e s e a r c h  i s  
r e q u i r e d  b e f o r e  p e r m e a t i o n  c a n  v a l i d l y  be 
e v a l u a t e d  i n  an  E I R  a n d ;

o t h e  i s s u e  i s  o u t s i d e  o f  HCD ' s  j u r i s d i c t i o n .  
D e s p i t e  o n g o i n g  e f f o r t s  o f  t h e  P i p e  
T r a d e r ,  C o u n c i l  a n d  a c o a l i t i o n  o f  
e n v i r o n m e n t a l  a n d  c o n s u m e i  o r g a n i z a t i o n s ,  
i t  i s  n o t  c l e a r  t h a t  t h e  E I R  i s  t h e  p r o p e r  
f o r u m  f o r  a s t u d y  o f  p e r m e a t i o n .  The  
E I R  f o c u s s e s  o n  t h e  u s e  o f  p i p e  i n  
b u i l d i n g s  a n d  p e r m e a t i o n  o c c u r s  o u t s i d e  . 
o f  r e s i d e n c e s .
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I n  1 9 8 1  r e s i d e n t s  o f  t h e  C o y o t e  H i i l s  h o u s i n g  
de v e l o p m e n t  n e a r  t h e  K c C o l l  d u m p s i t e  b e g a n  t o  c o m p l a i n  
o r  p e t r o l e u m  o d o r s  a n d  t a s t e s  i n  t h e i r  d r i n k i n g  w a t e r .  
L i t t l e  w a s  d o n e  a t  e i t h e r  t h e  l o c a l  o r  t h e  s t a t e  l e v e l  
t o  r e s p o n d  t o  t h e s e  c o n c e r n s .  Two  y e a r s  l a t e r ,  d u r i n g  
t h e  s u m m e r  o f  1 9 8 3 ,  DCHS f i n a l l y  c o n d u c t e d  w a t e r  
s a m p l i n g  a n d  l a b o r a t o r y  a n a l y s e s  o f  C o y o t e  H i l l s  t a p  
w a t e r .  A l t h o u g h  DOHS c o n c l u d e d  t h a t  p e r m e a t i o n  p r o b a b l y  
i s  n o t  a p r o b l e m  i n  t h i s  F u l l e r t o n  c o m m u n i t y ,  t h e  
r e p o r t  h a s  b e e n  c r i t i c i z e d  by  l o c a l  r e s i d e n t s  a n d  t h e  
P i p e  T r a d e s  C o u n c i l .  S p e c i f i c  o b j e c t i o n s  t o  t h e  s t u d y  
i n c l u d e :

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

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

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

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

D. M c C o l l  D u m p s i t e /C o y o t e  H i l l s :

Th e  D e p a r t m e n t  f o u n d  e x t r e m e l y  l o w  l e v e l s  o f  o n e  o r  
m o r e  o f  t h r e e  t o x i c  o r g a n i c  c o m p o u n d s  ( t o l u e n e ,  s t y r e n e  
a n d  t e t r a h y d r o f u r a n )  i n  t h e  w a t e r  o f  t h r e e  h o u s e s .  The  
D e p a r t m e n t  c o n c l u d e d  t h a t  a l t h o u g h  t h e  s o u r c e  o f  t h e  
s u b s t a n c e s  i s  u n k n o w n ,  n o n e  o f  t h e  s u b s t a n c e s  i s  
r e l a t e d  t o  t h e  o i l f i e l d  w a s t e s  t h a t  c o n t a m i n a t e  t h e  
s o i l s  c f  t h e  a r e a ,  a n d  t h a t  p e r m e a t i o n  i s  n o t  
d e m o n s t r a t e d  t o  be  o c c u r i n g .  K c C o l l  r e s i d e n t s  w i l l  
v o c i f e r o u s l y  d i s p u t e  t h e  r e s u l t s  o f  t h e  DOHS s t u d y .
T h e  D e p a r t m e n t  i n t e n d s  t o  d o  f u r t h e r  w a t e r  s a m p l i n g  a t  
t h e  C o y o t e  H i l l s  s u D d i v i s i o n .  T h e  n a t u r e  o f  t h i s  
t e s t i n g  h a s  n o t  b e e n  a n n o u n c e d .



E. S t r i n g f e l l o w  D u m p s i t e :
P e r m e a t i o n  h a s  a l s o  b e c o m e  a c o n c e r n  a t  t h e  
S t r i n g f e l l o w  d u m p s i t e .  I n  1 9 7 8  t h e  r e g i o n a l  w a t e r  
b o a r d  r e l e a s e d  p a r t  o f  t h e  l i q u i d  c o n t e n t s  o f  o n e  o f  
t h e  S t r i n g f e l l o w  p o n d s  d u r i n g  a h e a v y  r a i n s t o r m  i n  
o r d e r  t o  a v o i d  a b r e a c h i n g  o f  t h e  p o n d  w a l l s .  T he  
e f f l u e n t  r a n  d o w n  t h e  c a n y o n  a n d  a c r o s s  a p o r t i o n  o f  
t h e  p l a y g r o u n d  at :  t h e  G l e n  A v o n  s c h o o l .  S y n t h e t i c  
o r g a n i c  c o m p o u n d s  h a v e  r e c e n t l y  b e e n  f o u n d  i n  w a t e r  
f r o m  t h e  s c h o o l  d r i n k i n g  f o u n t a i n s .  I t  i s  p o s s i b l e  
t h a t  s o m e  o f  t h e  S t r i n g f e l l o w  w a s t e s  may  h a v e  
p e r c o l a t e d  i n t o  t h e  s c h o o l ' s  s o i l s  a n d  p e r m e a t e d  
p l a s t i c  w a t e r  s e r v i c e  p i p e .

P .  D e p a r t m e n t  o f  C o n s u m e r  A f f a i r s :

T h e  D e p a r t m e n t  o f  C o n s u m e r  A f f a i r s  h a s  b e e n  i n v o l v e d  i n  
t h e  i s s u e  o f  p e r m e a t i o n  i n  s e v e r a l  d i f f e r e n t  c o n t e x t s :

-  I n  r r . i d - 1 9 8 2  D r .  H e r e  L a p p e ,  a c o n s u l t a n t  f o r  
C o n s u m e r  A f f a i r s  d u r i n g  t h e  B r o w n  A d m i n i s t r a t i o n ,  
l e c r n e d  o f  t h e  L e k k e r k e r k  i n c i d e n t  a n d  o b t a i n e d  a c o p y  
o f  t h e  EBf . L 'D  s t u d i e s  t h a t  h a d  b e e n  p a r t  o f  t h e  h e a r i n g  
r e c o r d  f o r  t h e  DOHS r e g u l a t i o n s .  L a p p e  d e s i g n e d  a 
p r o t o c o l ,  w o r k i n g  w i t h  C o n s u m e r  A f f a i r s  a n d  f u n d i n g  
f r o m  t h e  s t a t e  B u i l d i n g  T r a d e s  C o u n c i l ,  t o  d u p l i c a t e  
t h e  E 3 " U D  t e s t s  o n  p e t r o l e u m  d i s t i l l a t e s  a n d  t o  t e s t  a 
b r o a d e r  r a n g e  o f  o r g a n i c  c o m p o u n d s  i n c l u d i n g  s o l v e n t s  
a n d  p e s t i c i d e s .  As w i t h  t h e  E 3 KUD  s t u d i e s ,  t h e  a i m  w a s  
t o  q u a l i t a t i v e l y  r a t h e r  t h a n  q u a n t i t a t i v e l y ,  
d e m o n s t r a t e  t h e  t h r e a t  o f  p e r m e a t i o n .  T h e  w o r k  w a s  
c o n d u c t e d  by A n L a b ,  a i n d e p e n d e n t  l a b o r a t o r y  i n  
S a c r a m e n t o ,  a n d  t h e  r e s u l t s  w e r e  r e l e s e d  by C o n s u m e r  
A f f a i r s  i n  D e c e m b e r  1 9 6 2 .

T h e  r e s u l t s  i n c l u d e d :

c  I n  t e s t i i  p e r m e a t i o n  o f  p i p e  w i t h  s o i l  
s a t u r a t e d  by  g a s o l i n e ,  A n L a b  f o u n d  t h a t  
b e n z e n e  ( a  p o t e n t  c a r c i n o g e n )  a c c u m u l a t e d  
i n  p i p e  a t  l e v e l s  o f  u p  t o  1 0 0  ppm i n  o n e  
w e e k .  T h e  f e d e r a l  r e g u l a t o r y  a c t i o n  
l e v e 2  f o r  b e n z e n e  i n  d r i n k i n g  w a t e r  i s  
a p p r o x i m a t e l y  t e n  t h o u s a n d  t i m e s  l o w e r .

o  I n  t e s t i n g  a r a n g e  o f  p e s t i c i d e s ,  A nLab  
o b t a i n e d  n e g a t i v e  r e s u l t s  f o r  c h l o r d a n e ,  
b u t  p o s i t i v e  r e s u l t s  f o r  l i n d a n e .  T h i s  
r e s u " t  r a i s e s  s e r i o u s  q u e s t i o n s  
r e g a r d i n g  c o m m o n  m e t h o d s  o f  a n t  a n d
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t e r m i t e  c o n t r o l  t h a t  i n c l u d e  s p r a y i n g  
p e s t i c i d e s  on  w a t e r  p i p e s .

-  I n  t h e  s p r i n g  o f  1 9 8 3 ,  Gus  K o e h l e r ,  t h e n  a 
r e s e a r c h  a n a l y s t  w i t h  C o n s u m e r  A f f a i r s ,  l e a r n e d  o f  t h e  
e x p e r i e n c e s  o f  K c C o l l  a r e a  r e s i d e n t s .  K o e h l e r  
r e s e a r c h e d  a n d  w r o t e  a p a p e r  e n t i t l e d ,  " P l a s t i c  W a t e r  
P i p e  i n  C o y o t e  h i l l s :  A C a s e  S t u d y  o f  R e g u l a t o r y  
F a i l u r e " ,  t h a t  b e c a m e  a v a i l a b l e  i n  d r a f t  f o r m  i n  A u g u s t  
1 9 8 3 .  T h e  K o e h l e r  s t u d y  i s  a s  a n  i n d i c t m e n t  o f  a s t a t e  
r e g u l a t o r y  s t r u c t u r e  t h a t  i s  i n t e n d e d  t o  p r o t e c t  t h e  
p u b l i c  h e a l t h .  T h e  r e p o r t  d e m o n s t r a t e s  t h e  
i n e f f e c t i v e n e s s  o f  t h e  e x i s t i n g  DOHS p e r m e a t i o n  
r e g u l a t i o n s ,  d u e  l a r g e l y  t o  l a c k  o f  e n f o r c e m e n t ,  a n d  
t h e  f i n g e r  p o i n t i n g  c o n c e r n i n g  t h e  l a c k  o f  s o i l  t e s t i n g  
p r i o r  t o  t h e  i n s t a l l a t i o n  o f  p l a s t i c  p i p e  b e t w e e n  t h e  
d e v e l o p e r ,  t h e  w a t e r  a g e n c y  a n d  c o u n t y  h e a l t h  
o f f i c i a l s .  K o e h l e r  h i s  s i n c e  b e e n  r e m o v e d  f r o m  h i s  p o s t  
a t  C o n s u m e r  A f f a i r s  a n d  s h u f f l e d  t o  a d e s k  w i t h  n o  
p h e n e  i n  a d i f f e r e n t  d e p a r t m e n t .

G.  S h e l l  S t u d y :

I n  J u l y  1 9 8 3  t h e  G o v e r n o r  v e t o e d  b u d g e t  i t e m  4 2 6 0 - 0 0 1 -  
0 1 4  w h i c h  w o u l d  h a v e  a l l o c a t e d  $ 2 0 0 , 0 0 0  f r o m  DOHS1 
H a z a r d o u s  W a s t e  C o n t r o l  A c c o u n t  f o r  an  i n d e p e n d e n t  
s t u d y  o f  p e r m e a t i o n .  D e p a r t m e n t  r e p r e s e n t a t i v e s  
t e s t i f i e d  i n  b u d g e t  h e a r i n g s  t h a t  s u c h  a s t u d y  w o u l d  be 
u s e f u l .

DOHS i s  new w o r k i n g  w i t h  S h e l l  s c i e n t i f i c  s t a f f  a t  t h e  
f i r m ' s  c o r p o r a t e  h e a c c u a t e r s  i n  H o u s t o n  t o  d e v e l o p  a 
p r o t o c o l  f o r  a s t u d y  t o  be  b o t h  f u n d e d  a n d  c o n d u c t e d  by 
S h e l l .  D e p a r t m e n t  s p o k e p e r s o n s  h a v e  i n d i c a t e d  t h a t  
S h e l l  a n d  D O H r  a r e  a l o n g  w a y  f r o m  a g r e e m e n t  a b o u t  t h e  
i n i t i a l  p r o t o c o l  s u b m i t t e d  b y  S h e l l .  F o r  e x a m p l e ,
S h e l l  d c e r  n o t  w a n t  t o  t e s t  s o i l s  c o n t a m i n a t e d  a b o v e  1 
p a r t  p*- . m i l l i o n .  I n  p r a c t i c e ,  s o i l  i s  o f t e n  
c e n t  : . . f . :  na t e d  a t  l e v e l s  f a r  i n  e x c e s s  o f  t h i s .

A n u m b e r  c f  q u e s t i o n s  a r e  u n a n s w e r e d :

o  W h a t  w a s  t h e  i m p e t u s  f o r  t h e  v e t o  o f  t h e  
b u d g e t e d  s t u d y  a n d  t h e  S h e l l  s t u d y ?
D i d  S h e l l  o f f e r  t o  d o  t h e  s t u d y  o r  w a s  
t h e  f i r m  a p p r o a c h e d  by  t h e  A d m i n i s t r a t i o n ?

o  How w i l l  t h e  S h e l l  s t u d y  a d d r e s s  t h e  
f u n d e m e n t a l  i s s u e  o f  p e r m e a t i o n  i f  i t  
i n v o l v e s  o n l y  o n e  t y p e  o f  p i p e ,  PB ,  o f  
w h i c h  S h e l l  i s  t h e  m a j o r  m a n u f a c t u r e r ?
D o e s  t h e  D e p a r t m e n t  h a v e  a n y  p l a n s  f o r  
m o r e  e x h a u s t i v e  s t u d y  o f  p e r m e a t i o n ?
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o To what degree will DOHS be able to exercise 
control over a study that is funded by 
Shell and is conducted in Texas? Will this 
study just be another example of suspect 
results from private testing by an affected 
industry?

The Shell study is already controversial. The 
Department contends that no actual work has been done 
by Shell and that only the protocol is now under 
discussion. The Pipe Trades Council asserts, however, 
that Shell has already conducted testing and is unhappy 
with the results. This controversy highlights the 
dangers of relying on a study such as Shell's as the 
basis for major public health decisions.

H. New Studies:

The results of several new studies are now becoming 
available including:

o P.ecent laboratory studies by a New Jersey 
utility, the American Water Works Company, 

.strengthens the case on permeation.
A.nerican Water Works conducted tests using 
substances present in low concentrations in 
the gaseous phase, rather than soil 
saturated with liquids. One major result 
is that PE, PE ana*PVC all were permeated 
by a gaseous solvent in periods ranging 
frcm one day to one week.

c AnLab, with funding frcm the Pipe Traces 
Council, has replicated its 1982 experiments 
using tighter controls to avoid any possible 
entry of substances through the joints 
between the pieces of pipe, rather than 
through the walls. The results, to be 
released at the hearing, include:

- The degree and rate of permeation 
appears to be a function of 
identifiable chemical characteristics 
of a permeant. Constituents of 
gasoline, such as benzene, and 
chlorinated solvents permeate readily 
while pesticides permeate more slowly.

- In order of the threat of permeation,
PE pipe poses the greatest danger, PB 
pipe is of intermediate danger, and PVC 
appears to pose the least threat.

-12-



o California Analytical Labs, also under contract 
to the Pipe Trades Council, is conducting 
tests on a carbon water filter from one of 
the McColl area houses sampled by DOHS. The 
results, also to be released at the hearing, 
indicate the presence of over thirty organic 
chemicals, including a number of benzene- 
related molecules. Some of the chemicals are 
known or suspected carcinogens. A number 
of the chemicals are related to crude 
petroleum and could probably be linked to. 
the McColl wastes.

I .  M i s c e l l a n e o u s  N o t e s :

Ray Leonardini’s group, the Pipe Trades Council and a 
coalition of organizations including Friends of the 
Earth, Citizens for a Better Environment and the 
Consumer Federation of California, is suing the 
International Association of Plumbing- and Mechanical 
Officials (IAPMC). IAPMO is developing rules governing 
the installation and use of plastic pipe. Although the 
rules do not have the weight of law, it is c o m m o n  for 
IAPMO rules to be incorporated into state building 
codes. The suit is now in the discovery phase and is 
expected to go to trial in Los AugclcS in December.

IAPMO contends that sufficient data exists to certify 
plastic pipes as safe. The plaintiffs assert that 
there is insufficient data and that the development of 
the rules is premature.'
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III. Does California Need an Independent Study 
of Perneation? What are the Issues?

There are significant drawbacks to r e l y i n g o n  an 
industry orcanization to both fund and conduct a study 
of permeation. The Shell study will examine only PB 
pipe, of which the company is the major manufacturer. 
In addition, representatives of DOHS indicate that 
Shell and the Department are far from agreement on the 
protocol initially submitted by the firm. The State 
has little if any leverage over research funded and 
conducted by a private firm. Is the public good served 
by a prolonged study that addresses only part of the 
issue? The results of the Shell study will be 
inconclusive for all parties except Shell.
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rv. Are Existing Regulations Being Adequately 
Enforced? Are there Immediate Steps that 

Should be Taken to Restrict 
the Dse of Plastic Pipe?

A. Existing Regulations:

In 1979 the Sanitary Engineering Branch promulgated two 
new regulations relating to the permeation of plastic 
pipe. These regulations were the direct result of 
studies by East Bay HUD, and were added to Title 22, 
Article 5, Water Mains and Appurtances.

o Section 64624 (f) states that:

"Plastic pipe shall not be used in areas 
subject to contamination by petroleum 
distillates. "

o Section 64630 (g) sta^ :s that:

"Installation of water mains near the 
following sources of potential contamination 
shall be "subject to written approval by 
the Department on a case-by-case basis:

(1) Storage ponds or land disposal sites 
for waste water or industrial process 
water containing toxic materials or 
pathogenic organisms.

(2) Solid waste disposal sites.

(3) Facilities such as storage tanks and 
pipelines where malfunction of the facility 
would subject the -.-ater in the main to 
toxic or pathogenic contamination."

B. The Need for Emergency Regulations:

The scope of existing regulations appears to be 
inadequate to protect public health from toxic 
contaminants. Existing regulatic :s apply only to 
petroleum distillates anc exclude many solvents, 
pesticides and other toxic substances that can permeate 
plastic pipe.

Section 64624 should be expanded beyond petroleum
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distillates to include all hazardous substances, 
including wastes. In addition the regulations could
require:

o certification that soil has been tested 
prior to installation of plastic pipe

o that end users of water receive notice 
from the entity installing the pipe that 
plastic pipe has been used and that in 
the event of contamination of adjacent 
soils delivered water could become 
contaminated through permeation.

C.  T h e  N e e d  f o r  a n  I n f o r m a t i o n  P r o g r a m :

The Department has no procedures to inform affected 
parties of the permeation regulations. A Department 
survey of water utilities found very poor knowledge of 
the regulations. It is unlikely that housing 
developers have any knowledge of the regulations. In 
the case of the alleged p e r m e a t i o n  in the vacinity of 
McColl, there were three forms cf regulatory failure.

o The contractor was unaware of Section 64624 
which prohibits the use of plastic pipe in 
areas subject to soil contamination.

o The water purveyor relied on the contactor to 
inform him of any soil contamination.

o Despite the proximity of the KcColl dumpsite 
the water purveyor did not request the 
Department's permission to install plastic 
pipe, in violation of Section 64630.

DOHS should develop procedures to:

o Inform water utilities and contractors of 
their responsibilities under the permeation 
regulations.

o Utilize data from a variety of sources within 
the Department, and from the regional water 
boards and the State Waste Management Hoard, 
to aid local governments in locating sites 
of known or potential contamination. This 
data base should include information on 
abandoned sites, underground storage facilities, 
solid and industrial waste disposal facilities 
and liquid waste surface impoundments.
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We wish to alert the Committee to a new and previously 
underestimated source of environmental contamination. We are 
gravely concerned that California consumers may be unknowingly 
exposed to hazardous chemicals which may enter drinking watei" 
supplies from contaminated soils by migrating through the walls of 
permeable plastic water pipes.

The degree of our concern is heightened by two facts:

1 ) the increasing occurrences of soil contamination 
following accidental spills, leaks from under­
ground storage tanks and, chemical migration from 
landfills [from the records of the Environmental 
Protection Agency we know of 58 episodes of major 
spills of gasoline or diesel oil in one month in 
California alone (January, 1983)]; and,

2 ) the increasing reliance of many municipalities on 
plastic pipes as the conduits for potable water.

In the past, such episodes of soil contamination had 
been thought to be rare and small in magnitude. From the EPA 
records we know that spills in the million-gallon range may occur 
monthly. In early May, 1983, the Regional Water Quality Control 
Board in Santa Clara reported a total of 57 major underground leak 
from storage tanks containing industrial solvents and stripping 
solutions.

Muni~ipalities either have been unaware of these prob­
lems or have underestimated its seriousness. San Francisco uses 
plastic piping in over 50 percent of its water service connections 
The East Bay Municipal Utility District (EBMUD), in spite of havin 
uncovered over a dozen such episodes since 1978, relies almost 
exclusively on polybutylene plastic pipe for its mains and recom­
mends such use for service laterals.

Research done at the Anlab Laboratory in Sacramento 
under tK.e supervision of Prof. Marc Lappe' of the UC Berkeley 
School of Public Health has shown that several major groups of 
hazardous chemicals can permeate different types of plastic pipe. 
Some of these pipes, such as polybutylene and polyethylene, are 
strikingly permeable to chlorinated solvents including some which 
are carcinogenic in animals.

At the Fairchild plant in San Jose, for instance, soils 
have been contaminated with chlorinated solvents like 1 ,1, 1 tri- 
chloroethane and 1,1 dichloroethylene. Homes in the immediate



vicinity of the plume of contamination are plumbed with subsoil 
polyethylene (PE) and polyvinychloride pipe (PVC). PE has proven 
to be extremely permeable to these solvents, PVC less so.

Homes sold throughout California are commonly sprayed 
with 1 inaane, a carcinogenic and teratogenic pest control agent 
which the EPA has just recertified for use as a structural pest 
control agent. The labels on several such formulations carry the 
instruction to spray directly on exposed pipes. Anlab studies 
show that prolonged contact (1-7 weeks) between PVC pipe and a 
concentrated lindane solution results in substantial contamination 
of water inside the intact pipe with this highly persistant pes­
ticide .

Although it contains less toxic ingredients than lindane, 
the chemical of greatest concern remains gasoline because of its 
ubiquitous presence in the environment. In spite of studies done 
in 1978-79 by EBMUD which showed that gasoline will readily pene­
trate PE and PB (polybutylene) pipe, the level of concern of 
health officials for this now commonly recognized permeation event 
remains inexplicably low. A survey of water utility districts in 
California performed in the summer of 1983 by the Sanitary Engin­
eering Branch of the State Department of Health Services showed 
tnat 62 percent of the representatives of districts which regularly 
recommend the use of plastic pipe for water lines knew nothing 
about State regulations which proscribed their use in the presence 
of petroleum distillates.

In spite of their familiarity with permeation problems 
with plastic pipe, the Department of Health Services failed to 
specify permerbility when asked to indicate what public health 
concerns were properly within the scope of an Environmental Impact 
Report on expanded use of plastic pipe being conducted by the 
Department of Housing and Community Development. This omission 
is all the more questionable in the face of the fact that Robert 
Stephens, then the Department's head of hazardous substances, had 
just returned from an oversigl* mission in Holland where he had 
observed the most serious environmental episode involving plastic 
pipe permeation then known (Lekkerkerk).

Perhaps of greater concern, is the fact that the attor­
ney for the Society for Plastics, Inc., failed to divulge any 
data about plastic pipe permeation when asked to do so by the 
Department of Health Services in March of 1981 following the first 
public reports of the Lekkerkerk event. It is clear from material 
submitted for the public record that such industry data were 
available.



Part of the lack of the Department's concern may have 
stemmed from the mistaken belief that problems of the magnitude 
of the Lekkerkerk episode (often called Europe's Love Canal) 
could not happen in the United States. But we know now of several 
episodes reported to American water districts and the EPA which 
have involved potential human exposure to extremely hazardous 
substances such as benzene as the result of permeation of plastic 
pipe.

Another explanation for Department passivity is the 
belief that the taste or odor of the water will alert consumers 
to the existence of a problem. Published data on odor thresholds 
for the chemicals of concern for permeation establish that con­
sumers cannot be expected to detect them before they are already 
above the level of health concern.

A case in point is benzene, a human leukemic-causing 
agent. Data from the Anlab studies showed that this constituent 
of gasoline will readily go through PB and PE pipe walls and reach 
extremely high concentrations ( 100 ppm) after just one week of 
exposure. This observation could have predicted a permeation 
contamination episode in Columbus, Ohio, where seven people were 
exposed to levels of benzene well above those considered the 
threshold for regulatory action. For benzene in particular, the 
odor detection threshold is known to be substantially above this 
threshold, set by the EPA at 0.66 parts per billion (pph). At 
100 parts per million, the levels found by the Anlab work--albeit 
with pure gasoline--are over 1 0 0 , 0 0 0 times the action level.

The lack of response on the part of the plastics in­
dustry to the Department's request for data on permeation (March, 
1981) is even less understandable, since several industry studies 
on the resistance of various plastics to attack by chemicals, 
show that they have known about the vulnerability cf various 
plastics since the early 1960's. That they permitted water pipes 
to be constructed of these same materials without public dis­
closure of this vulnerability to appropriate public agencies is 
cause for concern.

Because of the gravity oi the potential health hazards 
posed by these and other carcinogenic chemicals, and the uncer­
tainties surrounding where and when h e a 1th-threatening episodes 
may occur throughout the state, we believe that the following 
moratoria requirements and authorizations should be adopted 
immediately:

1) A specific moratorium on use of underground plastic



pipes for carrying potable water in and around high- 
risk sites in the state. These sites, to be speci­
fied by the Department of Health Services, Department 
of Food and Agriculture, and CalTrans, would include, 
but not be limited to, areas of proximity to present 
and abandoned hazardous waste disposal sites; land in 
proximity to underground chemical storage tanks; ag­
ricultural land where residual contamination with 
pesticides or soil sterilants may occur; and, rights- 
of-way at high risk for accidents or spills that 
contaminate soils with potentially permeating chem­
icals .

A requirement that soils at all major construction 
sites and rights-of-way t which contractors intend 
to use plastic pipe be monitored prior to use to 
determine the presence of significant levels of 
permeating chemicals.

A directive to the Department of Health Services to 
rigorously enforce relevant statutes and regulations 
dealing with the siting of water mains and service 
laterals.

A notification requirement that householders whose 
service lines have been plumbed with plastic be warn­
ed of the health risks associated with permeation 
of toxic chemicals from contaminated soil.

A requirement that CalTrans and other emergency agen­
cies notify local water utilities known to use plas­
tic pipe cf any spill or leakage of hazardous chem­
icals which can permeate plastic piping (A model 
notification request for PCB permeation of PB pipe 
was recently developed by the North Marin County Water 
District).

A requirement that the Department of Food and Agri­
culture monitor agricultural soils for residual con­
taminants which can permeate underground plastic 
irrigation pipes and thereby recontaminate crops or 
workers (examples include DBCP and dichloropropanes). 
And

An authorization for the Department of Health Services 
to modify its existing regulations proscribing the 
use of plastic pipe where petroleum distillates are 
present to encompass all classes of chemicals known



to permeate plastic pipe.

We believe that the health and welfare of California 
citizens will be substantially served by taking the steps out­
lined above to offset the real and potentially damaging health 
threat posed by the permeation of plastic water pipes by toxic 
organic chemicals.



INCIDENTS OF PERMEATION OF PLASTIC WATER SUPPLY LINES

SITE NUMBER OF EPISODES

East Bay Municipal Utility Districts, Oakland, California: 12

ReportP of at least twelve specific incidents of potable 
water being contaminated by gasoline distillates via permeation 
of plastic pipe. Specific types of plastic pipes permeated are 
unknown at this time.

M a rin Municipal Water District, Corte Madera, California:

Episodes of gasoline permeation of PB pipe at two 2
residences.

North Marin County Water District, Novato, California:

Permeation of PB pipe by gasoline (accident near meter) 
at a residence. 1

State of Delaware;

Department of Health and Social Services Division of 
Public Health reported an episode of permeation at a shopping
center of PE pipe by Tetrachloroethylene (PCE). 1

Columous, Ohio:

Shopping center, 2492 Morse Road, Columbus, reports of 
permeation of PE by gasoline distillates. Adverse health effects 
reported.



INCIDENTS OF PERMEATION OF PLASTIC WATER SUPPLY LINES
(Continued)

SITE NUMBER OF EPISODES

Chattanooga, Tennessee;

Permeation of a residential plastic service line 
by gasoline. ' 1

Lekkerkerk, Nederlands;

See attached description. 800 Inhabitants evacuated;
270 homes contaminated. 270
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CONTACT: FOR IMMEDIATE RELEASE
Raymond L e o n a r d i n i  • / -
( 9 1 6 )  4 4 i - 0 i 2 3  O c t o b e r  1 9 ,  1 9 S 3  / ^

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

r e v e a l e d  t o d a y  i n  S a c r a m e n t o  a t  an  A s s e m b l y  c o m m i t t e e  h e a r i n g .  

L a b o r a t o r y  t e s t s  h a v e  shown t h a t  l i n d a n e , a c a r c i n o g e n i c  c h e m i c a l  

common ly  s p r a y e d  on o r  n e a r  p i p e s  f o r  t h e  c o n t r o l  o f  t e r m i t e s  and 

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

p i p e  and  c o n t a m i n a t e  d r i n k i n g  w a t e r  a c c o r d i n g  t o  D r .  Marc  L app e  o f  

t h e  U .C .  B e r k e l y  S c h o o l  o f  P u b l i c  H e a l t h .

T e s t i f y i n g  b e f o r e  an  A s s e m b l y  Ways £ Means S u b c o m m i t t e e  

c h a i r e d  b y  A s s em b l ym an  A r t  Agnos  ( D ' S a n  F r a n c i s c o ) ,  L a p p e  u r g e d  th e  

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

l i n d a n e  on o r  n e a r  p l a s t i c  p i p e .

Unde r  C a l i f o r n i a  l a w ,  a l l  s t r u c t u r e s  mus t  be t r e a t e d  f o r  

t e r m i t e s  b e f o r e  s a l e  o r  r e s a l e .  The a v e r a g e  home i n  C a l i f o r n i a  i s  

r e s o l d  e v e r y  f o u r  y e a r s ,  a c c o r d i n g  to  L a p p e ,  and l i n d a n e  i s  t h e  

s e c o n d  m o s t  common c h e m i c a l  u s e d  f o r  t h e  r e q u i r e d  t r e a t m e n t .  Lappe  

s p e c u l a t e d  t h a t ,  by t h e  y e a r  1 9 9 0 ,  mos t  C a l i f o r n i a n s  w i l l  h a v e  

d r u n k  w a t e r  f r om  l i n d a n e  c o n t a m i n a t e d  p i p e s .

L a p p e  w a r n e d  t h e  c o m m i t t e e  t h a t  " t h e  s t a t e  d e p a r t m e n t s  w h i c h  

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

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

a b e t t e r  j o b  os  c o o r d i n a t i n g  i n f o r m a t i o n  am ong s t  t h e m s e l v e s . "  The 

t e s t i n g  f o r  l i n d a n e  p e r m e a t i o n  wa s  r e c e n t l y  c o m p l e t e d  u n d e r  L a p p e ' s  

s u p e r v i s i o n  by  an  i n d e p e n d e n t  l a b o r a t o r y  i n  S a c r a m e n t o .  P r e v i o u s  

r e s e a r c h  h ad  i n d i c a t e d  t h a t  g a s o l i n e  and o t h e r  t o x i c  c h e m i c a l s  

commonly  s p  . l i e d ,  dumped ,  o r  s p r a y e d  i n  o r  on s o i l  w i l l  p e rm e a t e  

p l a s t i c  p i p e .

" D e s p i t e  t h e  r e p o r t s  o f  g a s o l i n e  p e r m e a t i o n  e p i s o d e s  by  t h r e e  

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

o f  my f i n d i n g s  by  t h e  A m e r i c a n  W a t e r  Wcrk s  S e r v i c e  C< i n  New J e r s e y ,  

t h e  s t a t e  h a s  a t t e m p t e d  to  i g n o r e  t h i s  s e r i o u s  h e a l t h  . ’ c a r d , "

L appe  c h a r g e d .

Agnos  had  c a l l e d  t h e  h e a r i n g  i n  r e s p o n s e  t o  an u n r e l e a s e d

r e p o r t  b y  t h e  D e p a r t m e n t  o f  Consumer  A f f a i r s  t h a t  t h e  D e p a r t m e n t  o f

H e a l t h  S e r v i c e s  and  o t h e r  a g e n c i e s  had  f a i l e d  to  p r o p e r l y  p r o t e c t

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

h a z a r d o u s  w a s t e  s i t e  i n  F u l l e r t o n .  The h e a r i n g  a l s o  q u e s t i o n e d  t h e

G o v e r n o r ' s  v e t o  o f  a B u d g e t  t i l l  a p p r o p r i a t i o n  w h i c h  wou l d  h a v e

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



Common N a m e : Lindane

Synonyms: Hexachlorocyclohexane; gamma benzene hexachioride:
BHC

U s e s : Fumigant in homes and gardens* (See attachments);
control of body lice

*Approximately 29,000 pounds of Lindane were used for 
structural pest control in California in 1981.

Pesticide Use Report, Dept of 
Food and Agriculture, State of 
California, 1981.

Type of C h e mical: Organochlorine (chlorinated hydrocarbon)

Chemical and Physical Properties: Colorless; persists in environ-
meant for approximately 10 years*

** An Assessment of the Health Risks of Seven Pesticides 
Used for Termite Control. Committee on Toxicology,
Doard on Toxicology and Environmental Health Hazards, 
Commission on Life Sciences. National Academy Press, 
Washington, D.C. August, 1982.p.3.

L D ^ q : Acute oral: 88 mg/kg. in male rats*

L I N D A N E

*Thomson, W.T. Agricultural Chemicals,•Thomson 
Publications, California. 19/7.

Antidote : No antidote available

Acute Health E f f e c t s : As an organochlorine, lindane may disrupt
the function of the nervous system, prin­
cipally that of the brain. Acute symptoms 
may include headache, disorientation, appre­
hension, weakness, muscle twitching and 
convulsions. Chlorinated hydrocarbons are 
fat soluble and may be stored in human body 
fat.

Morgan, D.P., 1977. Recog. & 
Mgmt. of Pesticide Poisoning s, 
UTS. EPA, Washington, D.C.



A 2-year-old boy developed aplastic anemia 
after playing with a dog treated with lin­
dane solution for mange.

Vodopick, H. "Cherchez la 
Chienne: Erythropoietic Hypo­
plasia After Exposure to 
-Benzene Hexachloride." J A M A ,  

234(8), 850-851, 1975. ----

Lindane can be absorbed through the skin.

Chronic Health Effects: Lindane has been shown to cause cancer in
rats and mice.

Reuber, M.D.,' 1979. "Carcinogenicity of Lindane."
Environ. Res. 19(2): 460-481.
Reuber, M.D., 1979. "Carcinomas and Other Lesions
of the Liver in Mice Ingesting Organochlorine Pesticides."
Toxicol. Annu. 3:231-256.

Lindane has been found to be mutagenic in 
human cell cultures and plant root tips.-

Vachkova-Petrova, R . d n s t .  Hyg. & Occup. Dis., Med. Acad., 
Sofia, Bulgaria), 1978. Mutagenna aktivnost na pestit- 
sidite. (Mutagenic activity of pesticides). Khig. Zdra- 
veopaz. 21 (5):496—605. (Bulgarian).
Kolmark, F.G. "The Induction of Cytogenetic Changes and 
Atypical Growth by Hexachlorocyclohexane." Science, 109, 
467-468.

Long-term administration of lindane to rats 
resulted in decreased fertility and produced 
teratogenic, carcinogenic and central ner­
vous system effect.

Petescu, S., V. Dobre, M. Leibovici, Z. Petrosc.u, S.A. 
Ghelberg, 1974. "The Effects of Long-Term Administration 
of Organochlorine Pesticides (Lindane, DDT) on the 
White Rat." Rev. Med. Chir. 78(4):831-842.



CAUTION
May. be fata l If swallowed H a rm ­
ful If Inhaled o r ah to rlv d  through  
lh* tkln or r y n . Do not swallow or 
Inhale vapor or spray m itt nr allow  
ce n ta l ; with akin, eye» or clotliin^- 
Avoid con tact with food o r feeds. 
If swallowed. Induct vom it Inf by 
Civlnf U»e victim  ] T ib lripnnn  o f 
table sail In a f la ts  of w ater. If on 
skin, remove contam inated cloth* 
Inf and watli w ith snap and w a ler ; 
II in eyes, flush with running w a­
ter. Call a phyilct u In all c u r t  of 
m tpecled  poisoning D o not use In 
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Do not use In edible products areas 
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T ld i product Is toale |o  fish, bints, 
and o ther wildlife. Keep out of 
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equipment. o r alitfvotaf o f wastes
Apply llils produet only as speci­
fied on thts label.
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W A R N IN G  —  t l .U lM A I t t .R !
H IT .P  A WAV B'ttOM I I IM T  OH O fR N  F I-A M R  

See o lh r r prrr.atillons on (lie back/side panel
1.0T KtfMliril N T .T  C U N  n : \ T S  

I f l  l l . f .O N

l l l l l i ;C T I O N S D I I I K C T I 0 N 3  (C o n t in u e d )

I.A< CO  f it  I IN  It prepared for ute against cer- 
tain liuuM'Imld and structural (vests us list/d b e ­
low. D otages are given In lenns of fluid q uad s  
of th is product.

I to  t 'S f I I  0 1 .0 : l_qyar|  In 73 g allons as ja co a rse, 
»*r| spray o r w il]\_a_ jn in l brush as d irected for 
the con tro l o f  the f o l l o w  ing~ i^cits. Repeal a t 
iirrde il lo maintain rflcctive cnn l.o l. May cause 
Gaining In some rates.

A N T S : Apply lo  ant trails, door sills, window  
finines. o|»enlngs am ond water p ipes, hea l duels, 
d r r lr lc a l  nu ilria . lu u rbn ard i an iP o th e r  a jt f l i  
where aids may enter rooms.

I IO A C IH .S , \V \T R K I II IG 9 : Apply lo  In le iled  
cracks. hiding places and adjacent cvpotrd  ftur* 
lores where petts may craw l when not In hiding.

M O  S q  t» I T  (> r. S i Apply (o  doors, door sills, 
s rtr r it f , window Ir.trnei, and other areas wtiere 
I lie pests (rrqu rn tly  alight.

S I I .C IR T IS H : Apfdy lo  baseboard . and a icas  
I**hind s lirh  ing bookcases and storage spaces.

I I .i : \ S i  Apply In Inleiled arras around base- 
botn l» . windows .mil door frames, w.itl cracks, 
>h rp  rif* rp iariers of household pels and localized  
E n .i l  nl (liHirs nnd floor coverings; p in e  fresh 
hed ling in animal quarter* a fter Ircn lin rn i end 
do >•«•! . •**dy directly In pets.

F1.IF.5I: 1 quart In 8 gallons o f  w aler. Apply (o 
doors, door silts, screens, window frame*, and 
other areas where peils frequently alight.

8  f f ltJ C T t lf lA t .: 1 quart In 25 gallons o f w aler. 
prn -con itn icllon  Apply a s  a coarse, wel spray, or 
with a paint bruth . Inspect treated areas annu­
ally for signs of Infestation.

B L 'M T .n ilA N r .A N  TF .RH fIT f.9 : S lab  constru c­
t s  lion, site a jo lu l jo n  o f 1 quart lo  3V4 gallons of 

• water. Fu f  _licn ln icnn*ororc gravel o f  cinder fifl 
has Item  added, apply 1 g a l l o n s o l i d  Ion per" 10" 

t IJ lltT oJ re t q j snli m rfnre, j j i i c r a  fijj lis t nirenfly 
been added, ap ply g n t lo n rp c r lO  tijuare fee(.
Conventional com lrucilnn . u t? r. solution of 1 
quart lo  3 H  gallons o f w aler. Apply to  trench 6 
Inches wide in d  up to 3 0  Inches d eep .fo r J ju ijif- 
Ings with deep fmmdallens along FK/th aides ol 
• sicrlor* and Interior foiindalions,' around piers 
and un.|er u lllliy  r?ilram es; plachig"about 1 /3  of 
IWTolU i'fon In Die bo Horn o f the trench w ith fhe 
remaining 2/3 mixed Into the toll as Ute trench 
Is backfilled. Use 2 gallons o f solution per 3 linear 
feel for Irenchcs t^ rov cr 'llT In ch es* fleep  and t  
gaTToru per 5 linear feel for Ircnrhes earretling 
13 lo  !R inches In depth. On voids o f uni* m ason ­
ry walls, aj/ply lo  125 linear feel, from (lie su r­
face nf the toll to the fooling.



CAUTION
i»M u*r If* i l in y  iM io t  nr m ilk  li*m*r« 
p  roM luntrr «

M .iy l*c iilivnhn l ih im igh  «kw  
A\ «#**1 lfiti.il.ilmn .iinl ••••nlnrl.
In  r.«i* <•( rn n t .iil . m j>Ii NMMM'iluIrl) will* s*U|f an«l iv .itrr 
A lt  nit i ‘**fil .1 nufi.il i*iii o f f«vd an I fiw «hln lfi 
lli i not iu r  on hnm rho ld  jict* of humans 
I f .iim fu l If fH illiiw n t

I P A  R E G .  M O .  
E P A

9 6 2 - 3 7 5  A f t  
r ‘ * 7  C A - 1

0 0  H O T  I T A V E  IN S U N S H I H f  0 0  N O I  U S E ,  P O U R .  S P I l l  
O R  S T O R E  N E A R  I I E A I  O R  O P E M  F L A M E .
D E S T R O Y  O R  R E T U R N  T H I S  C O N T A I N E R  W H E N  E M P T Y .
)*.» r».*t rn i i c  **1111.111 ilium  Retu rn  lo  drum  ir r o o d if ion r r  or 
tin tiny by |*ri furatinu nr O H  dung ami I»u*> ir»c m » i » l r  
p lace  aw ay  from  w i l r r  au p td tn

DlltKCTIONS
l .A C T O  f IK  O  f l .V  Is p repared fo r use against certa in  
twHist lmbt pests. lis lrd  tmlnw U se as a spot treatm en t ln»nle 
dw ellings I Hi not use as a general spare  spray o r  b roadcast 
v.ifmr. U se  a coarse  type spray . i
A N T S : S p ray  around doorw ays, w indows and c ra ck s o r  op- 
rm *ii;i o f any kind in Ilnur, walls o r celling where a n d  
m igh f en le r the room . Pay p a r lk u :.? r a llrn t lo n  lo  space l*e- 
h i n d  basrbuar<lf. un*jcc_im>J. In c «J|»1»*»m o  and behind built - 
In drawers R epea l as needed for ro rn p lr le  con tro l.
F I J I .S .  M O .H Q I.'ITO rS : S p ray  lo  heavy dampness on and 
m ound dnors. Broun*) windows, nn screens and any surface  on 
n in th  flies o r o th e r Insects e o o g irg a lc  Repea l o ften  as n e ­
cessary to  m ain ta in  manimufft killing value.
M ' l lU . l t S ,  C r.N TM *» :l» I.S : S pray  Infesled baseboards. Cnr- 
n r r%, behind pities, storage or dark  areas Pay particu la r a t - 
I. M lionT lTT .A jcin f n it o r a reas under houses, g arag rs and 
sto rage  sheds, Repeat o flrn  as needed to  m ain ta in  killing 
effic iency  o f treatm ent.

LSWS-G-fFLY
  UIIJ S M JKM W il li I.INDANK

ACriVK INCnri)IF.NTS:
L i : : f ! ; i n c  ( G a m m a  I s o m r r  o f  I V n / r n e

t l r x a c l i l o i i d i ' l  .................................................................
-^Doniloriird Kciosciio .............
^ T o lu e n e  ... . . .....................  ..............

I N F J I t T  I N G T T K D I K N T S : ...........................................................

CAUT I ON !
KEEP OUT OF REACH OF CHILDREN

s r r .  C A U T IO N  B TA TK M fT N T  T O  l . r . T

I M K K C T I O N S  i C o n 'L )
(  K I I  K I1TM : S lim y Im  v l...n r .l« , nf r ln .c l l  um l MnmC»
p la in . S p ray  lh*>r*Mii:hly orutin*! doorway* an*l tn*enil*t:a nf 
any kin*t through  u tii ih  n ic k e ls  m ight enter. fKc|M?al each  
1! lu  4 weeks during heavy ctlckc* infestation*.
n o s c  t l t is . W A T M tt t l i : m : s p ra y  am uod  iIh o ii . w indows. 
an*l into any rrn rk s o r  spaces I such rs  around ilra ln  pipe*l through which incrrl*  m ight enter. Pay p articu la r atten tion  
In a rra s  behind built-in draw ers on»l rupluiaH ls. R epea l as 
needed to  maintain control.
C A R P U T  I t l ' . im .f t S : Spray  Infested areas o f ca rpets and su r ­
rounding floor . Spray  dark  corners an*) Into c ra ck s silicae 
Insects m iglil hide flcpeat as nectled.
n . t )T I I » :S  M O T I1S : C lo lh lng . b la id  e ls and o th e r  woolens to  
tie iin iie c tn l should he cleaned and I hoi mighty sp rayed  so as tn *t:ini|*rn all surfaces. P ay  p articu la r a tten tion  to  seams, 
ru ff* and pockets. D ry  thorough ly  an*) p lace  in good tight 
storage . T rea ted  Items aha Id be (fry cleaned b efo re  being 
used as clothing o r bedding.
F I .I ’A S :  S p ray  Infested a ieo s  care fu lly . D irec t sp ray  Into 
crarkv . crev ires and o ilier hiding p laces In ou? Souses, yards 
and kennrls . so that all Infesled a : vat are  d a . .\  ened. R epeat 
at m onth ly  Intervols. D a not use in hum an hab itations l )o  
not spray animals. D ry treated  areas care fu lly  before  a llow ­
ing f*ds lo  re enter.
S t l .V I I I t f  IS I t : S p ray  baseboards, behind draw ers o r  shelv ­
ing. book cases and storage areas. Repeat as needed lo  m ain ­
tain efficient con tro l —usually  abou : each 2  to  3  months.
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One of the most serious cases of soil pollution in the He I her 1 jmcis is 

the case of Lekkerkerk.

Lekkerkerk is a village north east of Rotterdam on the.river Lek in a 

reclaimed coastal swamp area. Around 1970 for the expansion of this villa;; 

the ditches in the expansion area west of the village were not filled uo 

with crushed peat, straw and saw dust, as usually is done for building pur; 

in marshy polders, but for financial reasons with the building and dem o­

lition wastes. Among these, chemical wastes and waste oil were dumped 

illegally, partly in drums (of which more' than a thousand have been found 

until now) and probably partly unpacked. Soon after the houses on this 

"ground" were built and innabited complaints arose about bad smells in the 

houses, while at a number of places gas and water tubes in the ground'were 

so badly affected by polluted grondwater that they broke.

After the fainting of two workmen in a pit d u g  for inspection of gas pipes 

an investigation was started in 197S. From this resulted that soil and grot 

water in this new part of the village were badly polluted by aromatic 

hydrocarbons, mainly xylene, toluen.. and ethylbenzene (solvents widely usee 

.in the paintindustry) that,.as later appeared, floated *s a film on a 

layer of oily 'waste material on the groundwater.
»• . w /• • * \  v  . •

Because of the low permeability of the peat soil and because of the fact 

that Lekkerkerk lies in an area behind the dike of the river Lek where 

the groundwater wells up, the pollution had not spread laterally norI *
vertically to the subsoil. But when in april I960 further investigations 

showed .that not only the atmosphere inside the houses contained rele- 

tively high concentrations of aromatic hydrocarbons by evaporation from 

the soil, but that these polluting compounds also penetrated through the 

network of P V C  and PCE tubes in the grounu for the distribution of drinkir 

water as. a result o f  which the quality of this water could not be ouarante 

any longer, in the interest o f  public health it was decided that at the 

shortest possible ,r  ; all pollutions should be removed. This cleaning 

operation is now in progress and reached the world press for because of it 

' some 800 inhabitants had to be evacuated from their 270 homes for abou: 

six to nine months.

The operation is complicated by the fact that for social and financial 

reasons the aim is to save the 270 houses that are built on piles, some 

of concrete, others of wood.

Lekkerkerk



The following works have been carried out or are still to be carried out

1. All pavements, tr.:es and other vegetation, street lights, g.-rages, 

tubes and cables in the ground have been removed and if polluted 

have been destroyed. Only the houses were left standing.

2. The canal around the concerning part of the village was dammed off 

from the surrounding surface waters to prevent possible spreading of

pollutions during the operation. By steel barrages the subsoil of the

quarter was divided into five compartments to reduce spreading of pollu­

tions from uncleaned territory into cleaned territory and to reduce

the quantities of groundwater that have to be pumped away curing the

operation. ’ ' .
’r

3. The groundwater level in the compartments was lowered by pumping for

. the time of the operation to a level Just under the pollutions so

that work can be done under dry conditions, which makes grading and 

concentrating easier. Well from the river Lek is opposed by a number 

of deep well pumping stations. * ■ .

k . All polluted materials deposited on the original surface^and. in the 

.' • ditches are removed and transported to a combustion installation for 

domestic and chemical wastes at Rotterdam to be burned. All polluted 

water thas is pumped out of the compartments is led to a temporary 

purification installation on the spot, where it is purified and finally 

led through active carbon filters before it is drained into the river 

Lek. Saturated active’ carbon sludges and chemicals separated from the 

water are burnt at the combustion installation in Rotterdam.

• • • • • • i
5. Underneath the houses the removal of soil and polluting substances 

is done by special drillino and dragging machines that can work 

horizontally. To prevent-leaning to one. side of the houses work is'done 

two opposite sides at the same time. Houses on wooden piles are kept

up straight by temporary steel constructions for additional support 

while work underneath them is going on.

6. After removal of all wastes-and polluted soil (estimated on 75.000 

tons cf which 2.000 drums) the depressions are filled with clean sand,

- for which was chosen "flugsand" to prevent differential setting of the 

ground afterwards. Flugsand is a light vulcanic sand from the Eifel are;



in Germany, which has about the same volumeweight under water saturated 

conditions as peat. Next clean topsoil is brought up. After that the 

infrastructure of the quarter can be reestablished and the groundwater 

is raised to its original level again.i

It is expected that the inhabitants can return to their homes on a new 

clean subsoil between november 1980 and february 1951. The costs of tne 

whole operation are estimated to be more than 140 million guilders.
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September 15, 1983

Mr. Ray Leonardini 
555 Capitol Mall, Suite 435 
Sacramento, CA 95814

The results of the pipe s t u d y  are in the report enclosed.

The findings indicate that certain organic chemicals can 
p e m c c t e  through plastic pipe under the conditions of the 
study.

Sincerely,

Tom Ikes'aki

T I : et 
E n d s .



ABSTRACT

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

in c o n c e n t r a t e d  form in t h e s e  t e s t s  a n d  m a y  n o t  be r e p r e s e n t a t i v e  

o f  n o r m a l  a p p l i c a t i o n s .  T h r e e  s e r i e s  of t e s t  d e s i g n s  w e r e  u s e d .  
S u c c e s s i v e  t e s t s  we r e  d e s i g n e d  to r e d u c e  t he p o s s i b l e  e f f e c t  of 

p i p e  j o i n t s  to the i n w a r d  m i g r a t i o n  o f  c h e m i c a l s  t h r o u g h  t h e  p i p e  
m a t e r i a l .

T h r e e  g r o u p s  of c h e m i c a l s  w e r e  t e s t e d ;  c h l o r i n a t e d  s o l v e n t s ,  

p e s t i c i d e s  a n d  g a s o l i n e  in P o l y b u t y l e n e  (PB) , P o l y e t h y l e n e  (PE) , 
P o l y v i n v l c h l o r i d e  (PVC) a n d  C o p p e r  (CU) p i p e s .

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

p r o n o u n c e d  for p o l y o l e f i n  p i p e s  (PB & PE) , l e s s  for P V C .  T r a c e  
c o n t a  n i n a t i o n  o f  j o i n e d  p i p e  s y s t e m s  ( P V C  a n d  C o p p e r )  w a s  a l s o  

f o u n d .  C o n t r o l s  wit h  no j o i n t s  in p i p e s  s h o w e d  that P V C  b u t  n o t  
C o p p e r  w a s  p e r m e a b l e  to s p e c i f i c  m o l e c u l a r  w e i g h t  c h e m i c a l s .

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

w a s  r e l a t e d  to m o l e c u l a r  w e i g h t  a n d  p o l a r i t y ,  w i t h  c o n s t i t u e n t s  of 
c h l o r i n a t e d  s o l v e n t s ,  g a s o l i n e  ( b e n z e n e  a n d  s u b s t i t u t e d  b e n z e n e s )  

s h o w i n g  t he g r e a t e s t  p e r m e a t i o n  e f f e c t  in p o l y o l e f i n  and 
c h l o r i n a t e d  p i p e s ,  r e s p e c t i v e l y .  T h e  r a n k  of p i p e s  a c c o r d i n g  to 
d e c r e a s i n g  p e r m e a b i l i t y  is: P o l y e t h y l e n e ,  P o l y b u t y l e n e ,

P o l v v i n y l c h l o r i d e  and C o p p e r .

R e s u l t s  -'naicate the p r e s e n c e  of o r g a n i c  c h e m i c a l s  f r o m  o t h e r  
s o u r c e s  s u c h  as pip e  j o i n i n g  a n d  s e a l i n g  c o m p o u n d s ,  and a g r o u p  of 

c h e m i c a l s  t h a t  a p p e a r  to h a v e  b e e n  e x t r a c t e d  as s p e c i f i c  p l a s t i c  
p i p e s  w e r e  p e r m e a t e d .

-  1 -



SOME FREQUENTLY ASKED QUESTIONS CONCERNING 
PIPE PERMEATION

ANSWERS PREPARED BY THE CALIFORNIA PIPE TRADES COUNCIL

WHAT IS PIPE PERMEATION?

Pipe permeation is the phenomena whereby toxic substances seep 
through pipe material causing the contamination of the drinking 
water which is carried by those pipes. This occurs mcst 
commonly with pipe which is buried in soil.

WHEN WAS PIPE PERMEATION FIRST DISCOVERED?

That is hard to answer. Pipe permeation was not widely reported 
until the Department of Consumer Affairs released test results 
in December, 1982, which showed that plastic pipe can be permeated 
by a number of carcinogens. The test was sponsored by the 
California Pipe Trades Council and was conducted by Anl 3b, an 
independent testing laboratory in Sacramento. The investigation 
leading to that test, however, revealed that the East Bay 
Municipal Utility District had recognized permeation as early as 
1978 and had reported its findings to the Department of Health 
Services. Further, the president of the Society of the Plastics 
Industry (a major trade association of plastic resin and plastic 
product producers) stated, in response to DCA's permeation 
announcement, that the findings "are not new, since they have 
been identified long ago .• . ."

IS ONLY PLASTIC PIPE PERMEABLE?

As far as we know, the only testing for permeation has been 
conducted with plastic pipe and the only reported instances of 
pipe permeation have involved plastic pipe (although metal pipes 
have been used as test control, but were not permeated). We 
believe, however, that all pipe materials should be tested to 
make absolutely certain that public health is protected. The 
Budget Bill item (&4260-001-014) which would have appropriated 
funds for a permeation study called for the testing of all 
pipe materials. It was vetoed by the Governor.

WHICH CHEMICALS CAN PERMEATE PLASTIC PIPE?

No one knows for sure how many different chemicals can permeate 
plastic pipe, nor under which conditions the permeation is mcst 
likely to occur. Among the toxics discovered to permeate, how­
ever, are some known carcinogens and some which are known to 
cause liver and kidney damage, mobility impairment, birth defects, 
lung congestion, nausea, and anemia. Until a comprehensive test 
is conducted, we simply won't know which chemicals permeate at 
hazardous levels. The Anlab test found the following will



p e r meate:

1 , 2 dichloropropane1 , 1 , 1  trichloroethane
trichloroethylene1 , 1 dichloroethane
1 , 1 dichloroethylene
Ethyloxirane
Benzene
Methylpyrole
Butane
Toluene
Xylenes
Trimethylbenzenes 
Tetramethylbenzenes 
Ethylbenzene 
Chloroform 
Lindane

(An attachment to this series of questions 5 answers, excerpted 
from "The Merck Index" shows some of the common uses of these 
toxic chemicals.)

WHY DID THE GOVERNOR VETO THE PIPE PERMEATION STUDY?

In his veto message, the Governor stated, "I am eliminating the 
S 2 0 0 , 0 0 0  legislative augmentation for the study of the permeation 
and infiltration of toxic chemicals into pipe and pipe water 
mains. I believe it is more appropriate for this study to be 
funded by the pipe industry."

WHY SHOULDN’T THE INDUSTRY BE REQUIRED TO ^UND THE STUDY?

We're talking about a potentially serious health hazard which 
could affect millions of Californians. It requires a thorough 
and objective examination. Just as statistics can be manipu­
lated, so can test protocols and results. Although the plastics 
industry acknowledges that they have known of the permeation 
phenomena for some time, the industry has not been at the fore­
front of any effort to restrict the use of plastic pipe to safe 
applications. Further, the president of the Society of the 
Plastics Industry, while referring to the permeation tests 
financed by the California Pipe Trades Council, stated, "There 
should be serious questions about the validity of a report funded 
by a source opposed to the product it is testing.' We concur 
t h a t 'privately*funded tests may have a credibility problem and 
we also assert the same logic used by the S.P.I. president should 
discourage reliance on tests funded by aivocates of products.
The potential health hazard related to permeation is simply too 
serious to have its examination and evaluation financed, designed, 
or conducted by any organization other than one that is thoroughly 
and unquestionably objective.



WAS THE TEST FUNDED BY THE PLUMBERS UNIONS (CALIFORNIA PIPE 
TRADES COUNCIL) A RELIABLE TEST?

The objective of the test was to determine whether or not 
certain chemicals could permeate plastic pipe. The test did 
not replicate "real-life" circumstances. It used highly 
saturated sandy soil in a controlled environment in order to 
accelerate the results. The test did prove that, under those 
conditions, plastic pipe is permeable. We know that a much 
more expensive and sophisticated test, such as the one which 
the Governor vetoed, is necessary to accurately determine 
which chemicals wjll permeate and under which soil conditions 
the permeation wil). occur. The plumbers' test was not designed 
to be the "last word"; its purpose was to provide sufficient 
evidence of the problem in order to prompt responsible parties 
(such as the State) to conduct a comprehensive and objective 
test.

WHO BESIDES THE PLUMBERS UNIONS HAVE HAD EXPERIENCE WITH 
PERMEATION TESTING?

Apparently the East Bay Municipal Utility District conducted 
some limited testing after their initial discovery of permeation 
We have recently learned, also, that testing has been conducted 
by the American Water Works Service Co. in New Jersey and that 
the company's results have shown findings similar to our own. 
None of this testing, however, has been nearly as comprehensive 
as the one which would have been conducted pursuant to the 
Budget Bill provisions. Strangely, although the Department of 
Health Services has jurisdiction over the regulation of public 
drinking water distribution systems and although the department 
has been aware of the permeation phenomena at least since 1978, 
DHS has never shown any interest m  permeation testing until 
n o w .

HASN'T A PERMEATION TEST BEEN CONDUCTED BY THE CITIZENS FOR 
SAFE DRINKING WATER?

No. The Citizens for Safe Drinking Water did widely report its 
discovery of lead leaching in copper pipe. The test was conduct® 
at a few locations in Sacramento. The City of Sacramento subse­
quently tested the same water taps and found no evidence of 
leaching. The only known member of the Citizens for Safe Drinkin 
Water, by the way, is a public relations representative for the 
Plastic Pipe 5 Fitting Association, a trade association which 
has worked closely with the Society of the Plastics Industry.
This front organization has never announced the conduct or the 
results of any permeation studies.

ASIDE FROM LABORATORY TESTING, WHERE HAS PERMEATION OCCURRED?

It may have occurred at the Coyote Hills tract near the McColl 
hazardous waste site in Fullerton. Further testing needs to be



conducted there to know for certain. The most dramatic perme­
ation episode occurred at Lekkerkerk, a town in the Netherlands. 
There, 800 inhabitants were evacuated when 270 homes were contam­
inated by toxics in the soil which permeated plastic pipes and 
conduit. All other known instances have been in the U.S. The 
East Bay Municipal Utility District has reported 12 episodes of 
gasoline permeating PB pipe, two episodes of gasoline permeation 
of PB pipe have been reported by the Marin Municipal Water 
District in Corte Madera, one identical episode has been reported 
by the North Marin County Water District in Novato, Tetrachloro- 
ethylene (PCE) has permeated PE pipe in Delaware, gasoline 
distillates permeated PE pipe in Columbus, Ohio, and gasoline 
permeated plastic water service lines in Chattanooga. Undoubt­
edly, there have been a number of other permeation episodes that 
have gone unrecognized or unreported.

Q. AREN'T THE PLUMBERS SIMPLY OPPOSING PLASTIC PIPE BECAUSE THE 
INSTALLATION OF PLASTIC PIPE REDUCES LABOR COSTS?

A. The advocates of plastic pipe want you to think that is the 
reason. Actually, there are minimal economic considerations 
related to the plastic pipe issue. As you know, SRI International 
(formerly Stanford Research Institute) is currently producing an 
environmental impact report (E.I.R.) for the Department of 
Housing 5 Community Development which relates to the expanded 
uses of plastic plumbing pipe. The initial review draft p r o­
duced by SRI (the final report will not be completed until next 
year) reports on page IV.F-1 that the proposed expanded use of 
plastics in home construction would amount to a labor savings of 
only about $50 per single family residence. The E.I.R. does not 
include a review of the permeation phenomena, so no accurate 
costs are available on the labor cost’ differential between the 
installation of underground plastic pipe and the installation 
of alternative materials. However, since plumbing the interior 
of a house is much more complicated than simply laying pipe in 
a trench, we can assume that the impact on labor costs -- if 
subsurface plastic water lines were to be restricted -- would be 
negligible.

Q. WHY THEN, ARE THE PLUMBERS SO CONCERNED ABOUT PERMEATION?

A. Members of the plumbing trades drink water too. Historically, 
our membership has be*' very active in the promotion of tech­
nologies to deliver pure water and to provide adequate sanitation. 
Our initial examination into the plastic pipe issue had been 
prompted by a fear that the health of plumbers had been severely 
endangered by the use of adhesives required for the bonding of 
plastic pipe, just as, 30 years ago, our fear that working with 
asbestos was causing cancer amongst our membership led to our 
investigation into the dangers of that material. Our continuing 
examination of plastic has uncovered the other dangers of the 
material, i.e., permeation, leaching, and fire toxicity.



HOW COME THE E.I.R. DOES NOT INCLUDE AN EXAMINATION OF THE 
PERMEATION ISSUE?

We think it should. Unfortunately the proponents of the E.I.R. 
were unaware of the permeation issue when the scope of the. 
study was being determined by the E.I.R. Task Force membership 
(although at least two of the participants, the Department of 
Health Services representative and the Society of the Plastics 
Industry spokesperson-, were apparently well aware of the issue 
but chose not to reveal it) and it was therefore never included 
in the E.I.R.'s original work plan. When permeation eventually 
became a public issue, various environmental and labor organi­
zations, some legislators, and even the Department of Health 
Services requested that an evaluation of pipe permeation be 
included in the E.I.R. Despite the strong evidence that this 
problem needs a careful analysis, the Department of Housing § 
Community Development acceded to the demands of the plastic 
industry and refused to permit the inclusion of a permeation 
study.

WHAT REASONS DID THE DEPARTMENT OF HOUSING t> COMMUNITY DEVEL­
OPMENT GIVE FOR REFUSING TO INCLUDE PERMEATION TESTING AS AN 
ELEMENT OF THE E.I.R?

The department contended that underground pipes are outside of 
their jurisdiction. That contention is not true. While water 
mains are the responsibility of the Department of Health Services, 
the subsurface pipes which carry water from the meter (usually 
l t the property line) to the structure are within the jurisdic­
tion of DHCD. Clearly, if a plastic water main can be permeated, 
so can a plastic service line carrying water under a residential 
yard. DHCD has frequently sided with the plastic industry 
representatives during E.I.R. Task Force disputes, so the 
department's refusal was not surprising.

WHAT IS THE MAGNITUDE OF THE PROBLEM?

No one can know for sure, but we believe it can be a problem 
with enormous consequences. Until a comprehensive test is 
completed, we can not know with absolute certainty which chem­
icals will permeate plastic pipe, which ■soil conditions contrib­
ute to it, nor how long it takes for permeation to reach truly 
hazardous levels. The vetoed study could have given us those 
answers. Its possible, however, to speculate with some assurance 
about the magnitude ox the problem:

The E.I.R. draft prepared by SRI estimates that over 25% of all 
Californians will live in homes plumbed by plastic pipe within 
the next 25 years if the proposed new uses of plastic are 
approved. It is safe to estimate that at leas', that many, and 
probably many more, will also be served by underground pipe 
systems which include at least some plastic. (The manager of 
the San Juan Suburban Water District in Sacramento County has 
estimated that'98% of the new homes in his district have plastic 
water lines from the house to the main.) Consider also that



there are thousands of recorded toxic spills each year in 
California (every one of them could eventually trigger some 
permeation activity), that there are now tens of thousands of 
California homes near hazardous waste sites (such as the Coyote 
Hills tract near McColl), and that many new communities are 
projected for development on land which had formerly been 
contaminated by pesticides. The potential for extreme danger 
is high; its time for clear answers.

IS ANYONE BESIDES THE CALIFORNIA PIPE TRADES COUNCIL ACTIVELY 
SUPPORTING PERMEATION TESTING?

There is, of course, considerable support within the Legislature. 
Additiorally, the California Pipe Trades Council is part of a 
coalition cf organizations which have been actively pushing for 
permeation testing. • Other members of the coalition include 
the Citizens for a Better Environment, the Consumer Federation 
of California, the Friends of the Earth, and the Natural Resource 
Defense Council. Additionally, the Sierra Club has taken strong 
supportive positions.



The Merck Index. 9th Edition, Merck and Company, Inc.,
New Jersey” 1976.

1 ,2-Dichloropropane-Uses: solvent, dry clearing fluids, degreaser,
insecticidal fumigant mixtures

1 ,1,1-Trichloroethane-Uses: metal cleaning

Xrichloroethylene(TCE)-Uses: solvent, paints, degreaser, dry cleani

Benzene-Uses: solvent, varnishes, petroleum products

Butane-Uses: petroleum products; synthetic rubber

Toluene-Uses: solvent, insecticidal fumigant mixtures, petroleum 
products

Xylene-Uses: solvent, insecticidal fumigant mixtures, petroleum 
products

Ch >roform-Uses: solvent, cleaning agent 

Trimethylbenzene: found in petroleum products 

Tetramethylbenzenes: found in petroleum products 

Ethy 1 benzene: found in petroleum products
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e x e c t ? t u e  S u m m a r y

In the past several years, with the increased use of advance 

an a lytical techniques, there have been numerous reported instances 

of drinking water c o n t a m i n a t i o n  from the p e r m e a t i o n  of plastic 

service lines by organic c h e m i c a l s , pr i n c 'pally g a s o l i n e . At 

least two such cases have o c c urred within the American System. 

Because a variety of p l a s t i c  pi~a materials are in use for both 

water company and customer s e r vice lines, the Materials Management 

Committee requested that an investigation be conducted to deter-
i

mine the extent to which these c o n taminants will permeate pipe 

mater i a l s .

A study was carried out during 1933 and 1534 at the

Belleville L a b o r a t o r y  which tested five d i f ferent pipe materials: 

iron, copper, p o l y e t h y l e n e  (PE), p o l y b u t y l e n e  (?3), and c h l o r i n a t­

ed poly(vinyl chloride) (CPVC) against per m e a t i o n  from three

different organic ch e m i c a l s  (t r i c h l o r o e t’’ylene (TCE) , chiordane 

and gasoline. In order to simulate worst case environmental 

conditions the study was carried out using two concurrent pipe 

exposures; one exposing the pipe to a vapor environment and a

second exposing separate pipes to a soil cont a i n i n g  cne organic 

chemical. The studies were carr i e d  out in three phases, one for 

each organic chemical, for a m i n i m u m  exposure of 10 weeks.

The results of the i n v e s t i g a t i o n  show that all plastic pipe 

materials were pe r m e a t e d  by t r i c h l o r o e t h y l e n e  and gasoline, but

not by chiordane. The CPVC pipe was somewhat more resistant to

1



permeation than the PE or P3 pipe. No permeation occurred in 

either the iron or the copper pipe.

This reoort is hereby submitted to the Materials Management 

Co m mittee for their consideration of a policy addressing the use 

of plastic pipe materials vithin the American System.



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

In the past several years there has been an increasing 

awareness of the po t e n t i a l  for plastic pipe to be p e r meated by 

organic chemicals. Numerous incidents have been reported in the 

literature and at industry meetings. This awareness has no doubt 

resulted from improved analytical c a p a b i l i t y  and availability. 

Several years ago the response to taste and odor complaints may 

have been limited to more traditional tests for bacteria and 

inorganic chemicals. Today, a complaint which might suggest tne 

oresence of an organic c h e m i c a l  will p r o h a o l y  be tested £or 

volatile organic chemicals or other more sophist i c a t e d  analysis. 

The introduction of organic c o n t a m i n a t i o n  through pipeline p e r m e a­

tion can not only cause complaints, but could also make the water 

unsafe for consumption.

A. Case Histories

The East 3ay M u n i c i p a l  Utilities District in Oakland, 

C a lifornia reported in 1979 that at least four instances cf 

apparent p e t r o l e u m  d i s t i l l a t e  p e n e t r a t i o n  of PB water service 

lines had been enco u n t e r e d  by their field p e r sonnel (1). Later 

laboratory testing c o n firmed this s u p p o s i t i o n  to their s a t i s f a c­

tion. Another case was recently reported from W a s h i n g t o n  State in 

which PB service line to a c o m mercial est a b l i s h m e n t  was permeated 

by gasoline (2). In this case, the soil surrounding the pipe 

installation was c o n t a m i n a t e d  with gasoline. A case in Maryland 

was reported in which c o n c e n t r a t i o n s  up to 5,500 u g / 3 of
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toluene were found in a water sample collect. 'tom service line 

consisting of both ?E and PB (3). The soil surrounding the 

service line was c o ntaminated with gasoline as a result of a 

leaking underground storage tank that had been abandoned.

Similar incidents were repocted by the Alabama Department of 

Envi ron.iental Management (4). One incident, typical of most 

reported cases, started with a complaint of an unusual odor which 

resulted in the collection, of a sample for organics analysis. The 

organics detected could not be traced to the water source so 

service pipe permeation was suspected. During replacement of the-' 

PB service pipe the soil excavation released a strong fuel odor. 

Further investigation revealed that this site was the fuel storage 

yard curing construction of the subdivision and the soil was still 

saturated ^/ith diesel fuel. A second incident reported in Alabama 

occurred as a gasoline truck accident spilled fuel which then 

saturated the soil and permeated PB service pipe. In this in­

stance the spilled gasoline travelled under the road bed to 

permeate another service line 60 feet a w a y .

In the past 2 years there have been two occasions within the 

American System where permeation of potable water system service 

line materials by p e t r o l e u m  products has been suspected. Both 

occasions were similar in that the water company became alerted by 

a customer complaint of odor in the d r i nking water. The first 

instance occurred at a private residence in C h a t t a n o o g a , T e n nessee 

where the customer service line was 3/4 inch PE. The i n v e s t i g a­

tion was initially c o nfounded because the p r o b l e m  was temporarily



corrected by flushing the customer's plumbing. The customer's

service line was replaced with copper after it became nown that

gasoline had leaked from the customer's car in the vicinity of the

line. Traces of gasol i n e  could be observed in the ditch during

the line replacement. A section of the PE line was taken to the

water company l a b oratory where it was filled with plant tap water.

After two weeks exposure, the water was found to contain toluene

(3100 ug/L) , benzene (520 uc/L) and e t hylbenzene (440 u g / L ) , all

of which were absent in the plant tap water, but are constituents

/
of gasoline.

A similar instance occurred in Darien, Conne c t i c u t  where a 

customer complaint of gasoline odor resulted in sample analysis 

which showed benzene (>100 ug/L) and toluene (>50 ug/L) in the tap 

water. As in the other case, the odors were absent after flushing 

and when the homeowners' p l u m b i n g  was in daily use. Samples

collected after the system had not been in use for 2 days c o n­

tained approxi m a t e l y  16 ug/L benzene and a g a s oline odor. The 

customers' 1 1/4 inch PS service line was replaced with copper 

after it was d e t e r m i n e d  that an abandoned underground gasoline 

storage tank on the customers' prope r t y  had developed a leak and 

saturated the ground s u r r o u n d i n g  the Ji-ne.

B . Lab o r a c o r v  Investigations

In order to c o n f i r m  the s u pposition that plastic pipe can be 

permeated by certain organics, a number of laboratory studies have 

been carried out by various groups. As a follow up to one case 

history described earlier the East Bay Municipal Utilities D i s­

trict carried out tests in 1978 which found that ?3 and PE were
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permeated by gasoline in one week when exposed to gasoline soaked 

vecmicuiite (1). In the same study ?oly(Vinyl Chlocide) (PVC) was 

not permeable to gasoline during a six week exposure.

As a follow up to drinking water contamination in the 

Netherlands, the industry research group, Keuringsinstituent Voor 

Waterleidingartikelen ( K I W A ) , investigated the influence of methyl 

bromide on plastic pipe (5) . Methyl bromide is widely used as a 

soil disinfectant in h o rticultural areas. Their study was set up 

with PE, PVC and metal pipe connections submersed in a 100 ppm
*  J

solution of methyl bromide. Mo permeation was found through the

metal pipe connections or the PVC pipe after 3 weeks. The methyl

bromide did permeate the PE pipe within one week.%

Tests have also been conducted by a private laboratory in 

California as part of an effort to limit the use of plastic pipe 

in the State (5). These tests showed permeation by various 

solvents (1,1,-Dichloroethylene, 1,2-Dichloroethane, and 

Tr ichloroethylene) in boon PS and PB pipe. PVC pipe was also 

tested but there was joint (solvent weld) failure presumably due 

to the solvent exposure. No plastic pipe (PE, PS or PVC) was 

permeated by various herbicides and pesticides (2 ,4 -D, 3 anvel-D, 
Dinoseb and C h iordane)after 3 weeks exposure to a 100* solution.

Currently, testing is being carried out at the Battelle 

research laboratory for The Vinyl Institute (7). The Phase I 

study concluded that jointed pipe of all type tested (iron, 

asbestos and PVC) is subject to solvent (toluene, hexane, and 

1 ,1 ,1- tric’nloroethane) per m e a t i o n  through joint gasket materials. 

However, it should be i.oted that the gaskets used in this study
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