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o T h e  F.EMJD la b  t e s t s  d e m o n s t r a t e  that
p e r m e a t i o n  occurs. T h e r e  w a s  no a t t e m p t ,  
h o w e v e r ,  tc 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  of s p e c i f i c  s u b s t a n c e s  
w i t h  the rate of per- : ion for e a c h  type
of p ipe .

o E B M U D  c o n c l u s i o n s  that p e r m e a t i o n  is not a 
c o m m o n  p h e n o m e n o n  be c a u s e  of the r e l a t i v e l y  
l o w  n u m b e r  of r e p o r t e d  c a se s m a y  be 
e r r o ne ou s.  As the ut i l i t y  notes, p e r m e a t i o n  
w i l l  not likely be r e p o r t e d  u n l e s s  the 
t a s t e  or o o c r  of the t a p  w a t e r  is a d v e r s e l y  
af f e c t e d .  Thus t h e r e  m a y  be u n r e p o r t e d  
i n c i d e n t s  of p e r m e a t i o n  that i n v o l v e  
s u b s t a n c e s  at c o n c e n t r a t i o n s  too l o w  to 
be d e t e c t e d  by e nd  users.

o A n u m b e r  of the E B M U D  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  on the p r o p e r t y  of 
the b u i l d i n g  involved. T h e r e  is s e r i o u s  
c o n c e r n  that the a p p l i c a t i o n  of p e s t i c i d e s  
ne a r a residence, 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  and  c h l o r d a n e  for t e r m i t e  
or ant control, m a y  in c re as e the l i k e l i h o o d  
of the p e r m e a t i o n  of se r v i c e  pipe r u n n i n g  
t h r o u g h  soils w i t h i n  the p r o p e r t y  line.
O n e  c o n s u l t a n t  no te s that it is c o m m o n  
p r a c t i c e  w h e n  f u m i g a t i n g  for t e r m i t e s  to 
d e l i b e r a t e l y  s p r a y  both the soil a nd  any 
p i p e s  e n t e r i n g  the house.

o Tl c £BL’ilD p e r m e a t i on e x periences i£5u]tfid 
i n  tJis U l l  promulgat ion qJL P£ii£ I.g.guIa£iPlLS 
p r o hi bi tino th£ use s J  pl U J t l c  pip e in 
soils contan inated i!.ith p e t r o l e u m  

i i i & u i  latjfc&x

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

L e k k e r k e r k  is a to wn  in the N e t h e r l a n d s  tha t 
e x p e r i e n c e d  w h a t  a p p e a r s  to be the 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  of p e r m e a t i o n .  PE pipe w a s  i n s t a l l e d  
in L e k k e r k e r k  in soils that w e r e  h e a v i l y  c o n t a m i n a t e d  
with, a v a r i e t y  of 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 .  M a n y  of the b u i l d i n g s  w e r e  l o c a t e d  on to p 
of an ol 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  
(TCE), for instance, w a s  f ou nd  in c o n c e n t r a t i o n s  of 
from. 14 0 to 160 parts per m i l l i o n  (ppm). In 1980, 800 
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  270 hou-.es w h i c h  w e r e  
t h e n  put up on piles w h i l e  the c o n t a m i n a t e d  soil, 
t o t a l l i n g  1 5 0 , 0 r '' tons, c o u l d  be re mov ed.

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  did se ve ra l s t u d i e s  of
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p e r m e a t i o n .  One w a s  a 19 81  s t u d y  of the p e r m e a t i o n  of 
g 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  PE, PB and PVC  pipe. An 
i n c i d e n t  of 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  this soil 
d i s i n f e c t a n t  w h i c h  is c o m m o n l y  u s e d  in both the 
N e t h e r l a n d s  and the U.S. P V C  p i p e  w a s  found to be the 
m o s t  r e s i s t a n t  a n d  of 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  not per mea te . T h e s e  r e s u l t s  are of c o nc e rn  in 
C a l i f o r n i a  b e ca us e of the c h e m i c a l  s i m i l a r i t y  of m e t h y l  
b r o m i d e  to e t h y l e n e  d i b r o m i o e  (EDB). A l t h o u g h  EDB is 
n o w  b e i n g  b a n n e d  for use by the EPA, the s u b s t a n c e  is 
v e r y  p e r s i s t a n t  a n d  h a s  b e e n  u s p d  f o r  m a n y  y e a r s  on 
C a l i f o r n i a  soils.

C. 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  EIR:

T h e  D e p a r t m e n t  of H o u s i n g  a n d  C o m m u n i t y  D e v e l o p m e n t  is 
c u r r e n t l y  p r e p a r i n g  an EIR  on th e i m p a c t s  of e x p a n d i n g  
th e  l e g a l  uses for p l a s t i c  pi p e i n r e s i d e n t i a l  
b u i l d i n g s .  Legal use is c u r r e n t l y  r e s t r i c t e d  to 
e f f l u e n t  a n d  p r o h i b i t s  the use of p l a s t i c  pipe to 
d e l i v e r  p o t a b l e  water. D e v e l o p m e n t  of the EJR b ega n in 
1 9 7 8  w i t h  t h e  f o r m a t i o n  of a t a s k  f o r c e  c h a i r e d  by H C D  
an 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  of DOHS, C o n s u m e r  
A f f a i r s ,  Cal -O SFA , the Fire  M a r s h a l l ,  the Pipe T r a d e s  
C o u n c i l  (plumbers), the 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 io n a n a  s e v e r a l  m a n u f a c t u r e r s  of 
p l a s t i c  pire. The s t ud y is b e i ng  c o n d u c t e d  by SP.I 
I n t e r n a t i o n a l  and f u n d e d  by the S o c i e t y  of the P l a s t i c  
Ind ust  r y .

A l t h o u g h  SRI i d e n t i f i e d  p e r m e a t i o n  as an i m p o r t a n t  
p u b l i c  h e a l t h  concer n,  H C D  d o e s  not  w a n t  to i n c l u d e  thc- 
i s s u e  in the EIR because:

o t h e  c o n c e r n  w a s  b r o u g h t  up  t o o  l a t e  in 

the process;

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

o the issue is o u t s i d e  of HCD's j ur isd ic tio n. 
D e s p i t e  o n g o i n g  e f f o r t s  of the *ipe 
T r a d e s  Co u n c i l  a n d  a c o a l i t i o n  of 
e n v i r o n m e n t a l  and c o n s u m e r  or g a n i z a t i o n s ,  
it is not cl ear  that the E I R  is the pro per  
f o r u m  for a st udy of p e r m e a t i o n .  The 
E 1 K  f o c u s s e s  on the use of p i p e  in 
b u i l d i n g s  a n d  pc-rneaticn o c c u r s  o u t s i d e  
of r e s i d e n c e s .
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In 19 8 1 r e s i d e n t s  of the C o y o t e  H i l l s  h o u s i n g  
d e v e l o p m e n t  near the K c C o l l  d u m p s i t e  b e g a n  to c o m p l a i n  
of p e t r o l e u m  o d o r s  and ta s t e s  in their d r i n k i n g  water. 
L i t t l e  w a s  d o n e  at e i t h e r  t h e  l o c a l  or t h e  s t a t e  l e v e l  
to r e s p o n d  to t h e se  concerns. T w o  y e a r s  later, d u r i n g  
th e s u m m e r  of 1983, D C H S  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  of 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  D O H S  c o n c l u d e d  t h a t  ':a r m e a t  ion p r o b a b l y  
is n o t  a p r o b l e m  in this F u l l e r t o n  c o m m u n i t y ,  the 
r e p o r t  h a s  bee n c r i t i c i z e d  by lo cal  r e s i d e n t s  an d  the 
P i p e  T r a d e s  Council. S p e c i f i c  o b j e c t i o n s  to the st udy  
i n c l u d e :

o W a t e r  w a s  only a l l o w e d  to  a c c u m u l a t e  in 
the p l a s t i c  s e r v i c e  l i n e s  for t w o  hours.
S u c h  a sh ort p e r i o d  m a y  no 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  use, t e n d i n g  
to u n d e r s t a t e  any p e r m e a t i o n .

o M o  s o i l  t e s t i n g  w a s  d o n e  in t h e  v a c i n i t y  of 
the p l a s t i c  pipe f r o m  w h i c h  w a t e r  e n t e r e d  
the houses.

o I n s t e a d  of t e s t i n g  a r a n d o m  n u m b e r  cf h o u s e s ,  
e s s e n t i a l  for s t a t i s t i c a l  v a l i d i t y ,  D O H S  
a l l e g e d l y  te ste d the fi rst  t w e l v e  h o u s e s  

th e y c a m e  across.

o Th e  D e p a r t m e n t  never took the m e a s u r e m e n t s  
of wa ter  i l c w r a t e  nc-cessary to a s s u r e  that 
the s a m p l e d  w a t e r  c a m e  f r o m  the  s e r v i c e  
p i p e ,  w h e r e  it w a s  s u p p o s e d  to  be s t a t i c  
for t w o  hours.

D. M c C o l l  Duropsite/Coyote Hi l l s :

Th e  Dop-artnent f o un d  e x t r e m e l y  l o w  l e v e l s  of one or 
m o r e  of t h re e t o x i c  o r g a n i c  c o m p o u n d s  (toluene, s t y r e r e  
a n d  t e t r a h y d r o f u r a n )  in the w a t e r  of t hr ee  houses. The 
D e p a r t m e n t  c o n c l u d e d  that a l t h o u g h  he s o u r c e  of the 
s u b s t a n c e s  is u n k no wn ,  none of the t s t a n c e s  is
r e l a t e d  to the o i l f i e l d  w a s t e s  that .or.taminate the 
s o i l s  of the area, and that p e r m e a t i o n  is not 
d e m o n s t r a t e d  to be oc cur ina . M 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  the r e s u l t s  of the D O H S  study.
T h e  D e p a r t m e n t  i n t e n d s  to do f u r t h e r  w a t e r  s a m p l i n g  at 
t h e  C o y o t e  H i l l s  su bd iv i s i o n .  T h e  n a t u r e  of this  
t e s t i n g  has riot b e e n  anno un 'ed .



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  at the 
S t r i n g f e l l o w  d u m p s i t e .  In 1 9 7 8  *-he 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 ar t  of the l i q f  c o n t e n t s  of one of 
the 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  in 
or de r to a v o i d  a b r e a c h i n g  of the p o n d  walls. The  
e f f l u e n t  r a n  do  ;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  of 
the p l a y g r o u n d  at t he  G l e n  A v o n  school. 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  in w a t e r  
f r o m  the s c h o o l  d r i n k i n g  f o u n t a i n s .  It is p o s s i b l e  
that s o m e  of the S t r i n g f e l l o w  w a s t e s  m a y  ha ve  
p e r c o l a t e d  i n t o  the s ch ool 's  s o i l s  an 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  pipe.

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 :

The 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  ha s  b e e n  i n v o l v e d  in 
the i s s u e  of p e r m e a t i o n  in s e v e r a l  d i f f e r e n t  c on t e x t s :

- In m i d - 1 9 8 2  Dr. M a r c  Lappe, a c o n s u l t a n t  for 
C o n s u m e r  A f f a i r s  d u r i n g  the B r o w n  A d m i n i s t r a t i o n ,  
l e a r n e d  of the L e k k e r k e r k  inci> : an d o b t a i n e d  a cop y 
of t h e  E B M U D  s t u d i e s  t h a t  h a d  b e e n  p a r t  of t h e  h e a r i n g  
r e c o r d  fc. the D O H S  re gu la 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  an d f u n d i n g  
f r o m  the st at e B u i l d i n g  T r a d e s  C o u n c i l ,  to d u p l i c a t e  
the E B M U D  t e s t s  on pe'.roleum d i s t i l l a t e s  and to te s t a 
b r o a d e r  range of 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  
and p e s t i c i d e s .  As w i t h  the E B M U D  studies, the a i m  w a s  
to q u a l i t a t i v e l y  ra the r than 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  the t h r e a t  of p e r m e a t i o n .  The  w o r k  w a s  
c o n d u c t e d  by AnLab, a i n d e p e n d e n t  l a b o r a t o r y  in 
S a c r a m e n t o ,  a n d  the 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  in Decc-ir.ber 1 962.

The r e s u l t s  i nc lu d e d :

o In t e s t i n g  p e r m e a t i o n  of pi p e w i t h  soil 
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  that 
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  
in p i p e  at l e v e l s  of u p  t o  100 p p m  in o n e  
we ek. The f e d e r a l  r e g u l a t o r y  a c t i o n  
level for b e n z e n e  in d r i n k i n g  w a t e r  is 
a p p r o x i m a t e l y  ten t h o u s a n d  t i m e s  lower.

o In t e s t i n g  a r a n g e  of p e s t i c i d e s ,  A n L a b  
o b t a i n e d  n e g a t i v e  r e s u l t s  for ch lo r da ne , 
but p o s i t i v e  r e s u l t s  for l in dan e.  Th i s 
r e s u l 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  of ant a n d

E. S t r i n g f e l l o w  D u m p s i t e :
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t e r m i t e  c o n t r o l  th at  in 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  pipes.

- In the s pr i n g  of 1983, Gus  K oe hle 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  Af fai rs , l e a r n e d  of the 
e x p e r i e n c e s  of K c C o l l  area resi den ts . 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 pe r ent it le d,  " P l as ti c W a t e r  
P i p e  in C o y o t e  Hills: A C a s e  S t u d y  of R e g u l a t o r y  
Fa ilu re" , that b e c a m e  a v a i l a b l e  in d r a f t  f o r m  in A u g u s t  
19 83. Th e K o e h l e r  study is as an i n d i c t m e n t  of a st ate  
r e g u l a t o r y  s t r u c t u r e  th a t is i n t e n d e d  to p r o t e c t  the 
p u b l i c  health. Th e r ep o r t  d e m o n s t r a t e s  the 
i n e f f e c t i v e n e s s  of the e x i s t i n g  D O H S  p e r m e a t i o n  
r e g u l a t i o n s ,  due l a r g e l y  to la c k of e n f o r c e m e n t ,  and 
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  the l a c k  of soi l t e s t i n g  
p r i o r  to the i n s t a l l a t i o n  of p l a s t i c  pi pe  b e t w e e n  the 
d e v e l o p e r ,  the 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  has s i n ce  b ee n r e m o v e d  f r c m  his post 
at 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 o n e  in a'^different d e p a r t m e n t .

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

In J u l y  3983 the 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 -  
014 w h i c h  w o u l d  have  a l l o c a t e d  $200,000 f r o m  D O H S’ 
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  for an i n d e p e n d e n t  
s t u d y  of 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  in b u d g e t  h e a r i n g s  that such a study w o u l d  be 
u s e f u l .

D O H S  is no w w o r k i n g  w i t h  Sh el l s c i e n t i f i c  staff at the 
fir m' s c o r p o r a t e  h e a d q u a t e r s  in H o u s t o n  to d e v e l o p  a 
p r o t o c o l  for a s tud y to be both f u n d e d  and  c o n d u c t e d  by 
Shell. D e p a r t m e n t  s p o k e p e r s o n s  have i n d i c a t e d  that 
S h e l l  a n d  D O H S  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  by Shell. For e x a m p l e ,
S h e l l  a ce s  not w a n t  to test s o i ls  c o n t a m i n a t e d  a b c v e  1 
p a r t  per mi ll io n.  In pr ac t i c e ,  soil is o f t e n  
c o n t a m i n a t e d  at le ve ls  far in e x c e s s  of this.

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

o W h a t  w a s  the  i m p e t u s  fo r th e v e t o  of th e 
b u d g e t e d  study and the Shell s t u d y ?
D i d  S h e l l  o f f e r  t r> d o  t h e  s t u d y  or w a s  
the f i r m  a p p r o a c h e d  by the A d m i n i s t r a t i o n ?

o H e w  w i l l  t he  S h e l l  s t u d y  a d d r e s s  t h e  
f u n d a m e n t a l  issue of p e r m e a t i o n  if it 
i n v o l v e s  only one type of pipe, PB, of 
w h i c h  Shell is the m a j o r  m a n u f a c t u r e r ?
Do es  the D e p a r t m e n t  h a v e  any p l a n s  for 
m o r e  e x h a u s t i v e  s t ud y of p e r m e a t i o n ?
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o T o  w h a t  d e g r e e  w i l l  D O H S  b e a b l e  to e x e r c i s e  
c o n t r o l  over a st udy  that is f u n d e d  by 
S h e l l  and is c o n d u c t e d  in T e x a s ?  W i l l  this 
s t u d y  jus t be a n o t h e r  e x a m p l e  of s u s p e c t  
r e s u l t s  f r o m  p r i v a t e  t e s t i n g  ty an a f f e c t e d  

i n d u s t r y ?

T h e  S h e l l  s tu dy is a lr e a d y  c o n t r o v e r s i a l .  The 
D e p a r t m e n t  c o n t e n d s  that no a c t u a l  w o r k  has be en  done  
b y  S h e l l  a n d  t h a t  o n l y  t h e  p r o t o c o l  is n o w  u n d e r  
d i s c u s s i o n .  The Pipe T r a d e s  C o u n c i l  a sse rts , h o w e v e r ,  
t h a t  S h e l l  has a l r e a d y  c o n d u c t e d  te s t i n g  and  is u nh ap py  
w i t h  the results. This c o n t r o v e r s y  h i g h l i g h t s  the 
d a n g e r s  of r e l y i n g  on a st ud y s u c h  as Shell's as the 
b a s i s  for m a j o r  p u b l i c  h e a l t h  decisions.

B. N e w  S t u di es :

T h e  r e s u l t s  of sev er a l new  s t u d i e s  are n o w  b e c o m i n g  
a v a i l a b l e  in c l u d i n g :

o P e c e n t  l a b o r a t o r y  s t u d i o s  by a N e w  J e r s e y  
utili ty , the A m e r i c a n  W a t e r  W o r k s  Compa ny,  

. s t r e n g t h e n s  the case or. p e r m e a t i o n .
A m e r i c a n  W a t e r  W o r k s  c o n d u c t e d  t es ts using 
s u b s t a n c e s  p re se nt  in low  c o n c e n t r a t i o n s  in 
the g a s e o u s  phase, rather than soil 
s a t u r a t e d  w i t h  liquids. One m a j o r  re sul t 
is t h a t  PE, PB a n d  P V C  all w e r e  p e r m e a t e d  
by a g a s e o u s  s o lv en t in p e r i o d s  r an gi ng  
f r c m  one day to one week.

c AnLab, w i t h  f u n d i n g  f r c m  the Pipe T r a d e s  
Co u nc il , has r e p l i c a t e d  its 19B2 e x p e r i m e n t s  
us in g ti gh te r c o n t r o l s  to a v o id  any p o s s i b l e  
en tr y of s u b s t a n c e s  t h r o u g h  the j o i n t s  
b e t w e e n  the pi ec e s  of pipe, rather than 
t h r o u g h  the walls. T h e  results, to be 
r e l e a s e d  at the hearin g,  include:

- The d e g r e e  and  rate of p e r m e a t i o n  
a p p e a r s  to be a f u n c t i o n  of 
i d e n t i f i a b l e  c h e m i c a l  c h a r a c t e r i s t i c s  
of a pc-rneant. C o n s t i t u e n t s  of 
g a so li ne , suc h as benzene, a n d  
c h l o r i n a t e d  s o l v e n t s  p e r m e a t e  r ea di ly  
w h i l e  p e s t i c i d e s  p e r m u t e  m o r e  slowly.

- In or der of the th r e a t  of p e r m e a t i o n ,
PE pipe p o s es  the g r e a t e s t  danger, PB 
pip e is of i n t e r m e d i a t e  danger, and PVC 
a p p e a r s  to pose the l e a s t  threat.
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o C a l i f o r n i a  A n a l y t i c a l  Labs, a l s o  under c o n t r a c t  
to the Pipe T r a d e s  Co un ci l,  is c o n d u c t i n g  
t e s t s  o n  a c a r b o n  w a t e r  f i l t e r  f r o m  o n *  of 
the M c C o l l  a r e a  h o u s e s  s a m p l e d  by DOHS. The  
resul ts,  a l s o  to be r e l e a s e d  at the hearin g, 
i n d i c a t e  the p r e s e n c e  of over t hi r t y  o r g a n i c  
c h e m i c a l s ,  i n c l u d i n g  a n u m b e r  of b e n z e n e -  
r e l a t e d  m o l e c u l e s .  S o m e  of the c h e m i c a l s  are 
k n o w n  or s u s p e c t e d  c a r c i n o g e n s .  A n u m b e r  
of the c h e m i c a l s  are r e l a t e d  to c r u d e  
p e t r o l e u m  an d c o u l d  p r o b a b l y  be l i n k e d  to 
the M c C o l l  w a s t e s .

I. M i s c e l l a n e o u s  No t e s :

R a y  L e o n a r d i n i ' s  group, the Pi p e T r a d e s  C o u n c i l  and a 
c o a l i t i o n  of o r g a n i z a t i o n s  i n c l u d i n g  F r i e n d s  of the 
Earth, C i t i z e n s  for a B e t t e r  E n v i r o n m e n t  anc  the 
C o n s u m e r  F e d e r a t i o n  of C a l i f o r n i a ,  is s u i n g  the 
I n t e r n a t i o n a l  A s s o c i a t i o n  of Pl umb in g- and  M e c h a n i c a l  
O f f i c i a l s  (I A P M C ) . I A P M O  is d e v e l o p i n g  r ule s g o v e r n i n g  
tie i n s t a l l a t i o n  a n d  use of p l a s t i c  pipe. A l t h o u g h  the 
r u l e s  d o  n o t  h a v e  t h e  w e i g h t  of l a w ,  it is c o m m o n  for 
I A P M O  rules to be i n c o r p o r a t e d  in to  s t at e b u i l d i n g  
codes. The sui t is no w  in the d i s c o v e r y  p h a s e  a n d  is 
e x p e c t e d  to go to t ri al in L os  Angelc-s in D e c e m b e r .

I A P M O  c o n t e n d s  that s u f f i c i e n t  da ta  e x i s t s  to c e r t i f y  
p l a s t i c  p i p e s  as safe. The  p l a i n t i f f s  a s s e r t  that 
t h e r e  is i n s u f f i c i e n t  da t a  ar c that the d e v e l o p m e n t  of 
the rules is pr e m a t u r e . '
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III. Do 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  
of 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 ?

T h e r e  are s i g n i f i c a n t  d r a w b a c k s  to r e l y i n g  on an 
i n d u s t r y  o r g a n i z a t i o n  to b o t h  f u n d  a n d  c o n d u c t  a s tu dy  
of p e r m e a t i o n .  Th e S h e l l  s t u d y  w i l l  e x a m i n e  only PB 
pipe, of w h i c h  the c o m p a n y  is the  m a j o r  m a n u f a c t u r e r .  
In add it i on , r e p r e s e n t a t i v e s  of D O H S  i n d i c a t e  that 
S h e l l  an d  the D e p a r t m e n t  are far f r c m  a g r e e m e n t  cn the 
p r o t o c o l  i n i t i a l l y  s u b m i t t e d  by the firm. The S t a t e  
h a s  l i t t l e  if any l e v e r a g e  ov e r r e s e a r c h  f u n d e d  and  
c o n d u c t e d  by a p r i v a t e  firm. Is th e p u b l i c  g o o d  s e r v e d  
by a p r o l o n g e d  s tu dy  that a d d r e s s e s  o n l y  par t of the 
i s s u e ?  T h e  r e s u l t s  cf t h e  S h e l l  s t u d y  w i l l  be 
i n c o n c l u s i v e  for all p a r t i e s  c-xcept Shell.

-1 4 -



I V .  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  D s e  o f  P l a s t i c  P i p e ?

A .  E x i s t i n g  R e g u l a t i o n s :

In 1 9 7 9  the 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  p r o m u l g a t e d  t w o  
n e w  r e g u l a t i o n s  r e l a t i n g  to the p e r m e a t i o n  of p l a s t i c  

pipe. T h e s e  r e g u l a t i o n s  w e r e  the di re ct  re su lt  of 
s t u d i e s  by East  Bay  MUD, an d  w e r e  a d d e d  to T i t l e  22, 
A r t i c l e  5, W a t e r  M a i n s  an d Ap pu rt an ce s.

o S e c t i o n  6 4 62 4 (f) st at es  that:

" P l a s t i c  p ip e shall not be used  in ar ea s 
s u b j e c t  to c o n t a m i n a t i o n  by p e t r o l e u m  
di s t i 1 l a t e s ."

o S e c t i o n  6 46 30  (g) s ta t e s  that:

" I n s t a l l a t i o n  of w a t e r  m a i n s  near the 
f o l l o w i n g  s o u r c e s  of p o t e n t i a 1 c o n t a m i n a t i o n  
s h al l be s u b j e c t  to w r i t t e n  ap pr ov al  by 
the D e p a r t m e n t  on a c a s e - b y - c a s e  basis:

(1) S t o r a g e  p o n d s  or lan d disposa l sites 

for w a s t e  w a t e r  or ind us t ri al  p ro ces s 
w a t e r  c o n t a i n i n g  t oxi c m a t e r i a l s  or 
p a t h o g e n i c  o r g a n i s m s .

(2) S o l i d  w a s t e  d i s p o s a l  sites.

(3) F a c i l i t i e s  2uch as s t o r a g e  tanks and 
p i p e l i n e s  w h e r e  m a l f u n c t i o n  of the f a c i l i t y  
w o u l d  s u b j e c t  the w a t e r  in the m a i n  to 
t o xic  or p a t h o g e n i c  c o n t a m i n a t i o n . "

B. T h e  N e e d  for E m e r g e n c y  R e g u l a t i o n s :

Th e  s c o p e  of e x i s t i n g  r e g u l a t i o n s  a p p e a r s  to be 
i n a d e q u a t e  to p r o t e c t  p u b l i c  h e a l t h  from t o xi c 
c o n t a m i n a n t s .  E x i s t i n g  r e g u l a t i o n s  ap ply  only to 
p e t r o l e u m  d i s t i l l a t e s  an d e x c l u d e  m a n y  solvent s,  
p e s t i c i d e s  a n d  other t ox ic  s u b s t a n c e s  that can p e r m e a t e  
p l a s t i c  pipe.

S e c t i o n  t>4624 s h o u l d  be e x p a n d e d  b ey o n d  p e t r o l e u m

-15-



d i s t i l l a t e s  t o  i n c l u d e  a l l  h a z a r d o u s  s u b s t a n c e s ,  
i n c l u d i n q  w a s t e s .  I n  a d d i t i o n  t h e  r e g u l a t i o n s  c o u l d  

r e q u i r e :

o c e r t i f i c a t i o n  t h a t  soil has b e e n  te s t e d  
prior to i n s t a l l a t i o n  of p l a s t i c  pipe

o t h a t  e n d  u s e r s  of w a t e r  r e c e i v e  n o t i c e  
frorr. the en t i t y  i n s t a l l i n g  the Fi p e that 
p l a s t i c  p i p e  has b e e n  u s e d  and that in 
the e v e n t  of c o n t a m i n a t i o n  of a d j a c e n t  

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

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

Th e  D e p a r t m e n t  has no p r o c e d u r e s  to i n f o r m  a f f e c t e d  
p a r t i e s  of the p e r m e a t i o n  r e g u l a t i o n s .  A D e p a r t m e n t  
s u r v e y  of w a t e r  u t i l i t i e s  f o u n d  v e r y  poor k n o w l e d g e  of 
the  re g ul a t i o n s .  It is u n l i k e l y  that h o u s i n g  
d e v e l o p e r s  ha v e any k n o w l e d g e  of the reg ula ti ons . In 
t h e  c a s e  of t h e a l l e g e d  perrr.eation i n t h e  v a c i n i t y  of 
M c C o l l ,  t he re  w e r e  th ree  f o r m s  of r e g u l a t o r y  failure.

o T h e  c o n t r a c t o r  w a s  u n a w a r e  of S e c t i o n  64624 
w h i c h  p r o h i b i t s  the use of p l a s t i c  pipe in 
a r e a s  s u b j e c t  to soil c o n t a m i n a t i o n .

o T h e  w a t e r  p u r v e y o r  r e l i e d  o n  t h e  c o n t a c t o r  to 
i n f o r m  hi m  of any soil c o n t a m i n a t i o n .

o D e s p i t e  the p r o x i m i t y  of the M c C o l l  d u m p s i t e  
the w a t e r  p u r v e y o r  did not r e q u e s t  the 
D e p a r t m e n t ' s  p e r m i s s i o n  to i n s t a l l  p l a s t i c  
pipe, in v i o l a t i o n  of S e c t i o n  64630.

D O H S  s h o u l d  d e v e l o p  p r o c e d u r e s  to:

o I n l c r m  w a t e r  u t i l i t i e s  an d  c o n t r a c t o r s  of 
their r e s p o n s i b i l i t i e s  un de r the p e r m e a t i o n  
r e g u l a t i o n s .

o U t i l i z e  data f r o m  a v a r i e t y  of s o u r c e s  w i t h i n  
the D e p a r t m e n t ,  a n d  f r o m  the r e g i o n a l  w a t e r  
b o a r d s  an d the S t a t e  W a s t e  M a n a g e m e n t  Eoard, 
to aid local governrr.ents in l o c a t i n g  sites 
of k n o w n  or p o t e n t i a l  c o n t a m i n a t i o n .  This 
da t a bas e s ho u l d  i n c l u d e  i n f o r m a t i o n  on 
a b a n d o n e d  sites, u n d e r g r o u n d  s t o r a g e  f ac ili ti es,  
s o l i d  and  i n d u s t r i a l  w a s t e  d i s p o s a l  f a c i l i t i e s  
a n d  l i q u i d  w a s t e  s u r f a c e  i m p o u n d m e n t s .
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W e  w i s h  to a l e r t  t h e  C o m m i t t e e  to a n e w  an d  p r e v i o u s l y  
u n d e r e s t i m a t e d  s o u r c e  of e n v i r o n m e n t a l  c o n t a m i n a t i o n .  W e  a r e  

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

e x p o s e d  to h a z a r d o u s  c h e m i c a l s  w h i c h  m a y  e n t e r  d r i n k i n g  w a t e r  
s u p p l i e s  f r o m  c o n t a m i n a t e d  s o i l s  by m i g r a t i n g  t h r o u g h  t he w a l l s  of 
p e r m e a b l e  p l a s t i c  w a t e r  p i p e s .

T h e  d e g r e e  of o u r  c o n c e r n  is h e i g h t e n e d  b y  t w o  f a c t s :

1 ) t h e  i n c r e a s i n g  o c c u r r e n c e s  of s o i l  c o n t a m i n a t i o n  

f o l l o w i n g  a c c i d e n t a l  s p i l l s ,  l e a k s  f r o m  u n d e r ­
g r o u n d  s t o r a g e  t a n k s  and, c h e m i c a l  m i g r a t i o n  f r o m  
l a n d f i l l s  [ f r o m  t h e  r e c o r d s  of t h e  E n v i r o n m e n t a l  

P r o t e c t i o n  A g e n c y  w e  k n o w  of 5 8  e p i s o d e s  of m a j o r  

s p i l l s  of g a s o l i n e  or d i e s e l  o i l  in o n e  m o n t h  in 
C a l i f o r n i a  a l o n e  ( J a n u a r y ,  1 9 8 3 ) 3 ;  and,

2 ) t h e  i n c r e a s i n g  r e l i a n c e  of m a n y  m u n i c i p a l i t i e s  on 

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

In t h e  p a s t ,  s u c h  e p i s o d e s  of s o i l  c o n t a m i n a t i o n  h a d  
b e e n  t h o u g h t  to b e r a r e  a n d  s m a l l  in m a g n i t u d e .  F r o m  the EP A  

r e c o r d s  w e  k n o w  t h a t  s p i l l s  in t he  m i l l i o n - g a l l o n  r a n g e  m a y  o c c u r  
m o n t h l y .  In e a r l y  Ma y,  1983, th e R e g i o n a l  W a t e r  Q u a l i t y  C o n t r o l  

B o a r d  in S a n t a  C l a r a  r e p o r t e d  a t o t a l  of 57 m a j o r  u n d e r g r o u n d  l e a k s  

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

M u n i c i p a l i t i e s  e i t h e r  h a v e  b e e n  u n a w a r e  of t h e s e  p r o b ­
l e m s  o r  h a v e  u r i d e r e s t i m r t e d  its s e r i o u s n e s s .  S a n  F r a n c i s c o  u s e s  

p l a s t i c  p i p i n g  in o v e r  50 p e r c e n t  of its w a t e r  s e r v i c e  c o n n e c t i o n s .  
T h e  E a s t  B 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  ( E B M U D ) ,  in s p i t e  of h a v i n g  
u n c o v e r e d  o v e r  a d o ’.en s u c h  e p i s o d e s  s i n c e  1978, r e l i e s  a l m o s t  
e x c l u s i v e l y  on  p o l y b u t y l e n e  p l a s t i c  p i p e  fo r  its m a i n s  and  r e c o m ­
m e n d s  s u c h  u s e  f o r  s e r v i c e  l a t e r a l s .

R e s e a r c h  d o n e  a t  the A n l a b  L a b o r a t o r y  in S a c r a m e n t o  

u n d e r  th e s u p e r v i s i o n  of P r o f . M a r c  La pp c'  of t h e  'JC B e r k e l e y  
S c h o o l  of P u b l i c  H e a l t h  h a s  s h o w n  t h a t  s e v e r a l  m a j o r  g r o u p s  of 

h a z a r d o u s  c h e m i c a l s  c a n  p e r m e a t e  d i f f e r e n t  t y p e s  of p l a s t i c  p i p e .  
S o m e  of t h e s e  p i p e s ,  s u c h  as p o l y b u t y l e n e  an d  p o l y e t h y l e n e ,  a r e  

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

a r e  c a r c i n o g e n i c  in a n i m a l s .

A t t h e  F a i r c h i l d  p l a n t  in S a n  J o s e ,  fo r  i n s t a n c e ,  s o i l s  
h a v e  b e e n  c o n t a m i n a t e d  w i t h  c h l o r i n a t e d  s o l v e n t s  l i k e  1 , 1, 1 tr i-  
c h l o r o e t h a n o  a n d  1,1 d i c h l o r o e t h y l e n e . H o m e s  in t h e  i m m e d i a t e



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

p o l y e t h y l e n e  (PE) and  p o l y v i n y c h l o r i d e  p i p e  ( P V C ) .  PE  h a s  p r o v e n  
to b e  e x t r e m e l y  p e r m e a b l e  to t h e s e  s o l v e n t s ,  P V C  les s so.

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

w i t h  1 i n i a n e , a c a r c i n o g e n i c  a n d  t e r a t o g e n i c  p e s t  c o n t r o l  a g e n t  

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

i n s t r u c t i o n  to s p r a y  d i r e c t l y  o n  e x p o s e d  p i p e s .  A n l a b  s t u d i e s  
s h o w  t h a t  p r o l o n g e d  c o n t a c t  ( 1 - 7  w e e k s )  b e t w e e n  P V C  p i p e  a n d  a 

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

t i c i d e .

A l t h o u g h  it c o n t a i n s  l e s s  t o x i c  i n g r e d i e n t s  t h a n  l i n d a n e ,  
t h e  c h e m i c a l  of  g r e a t e s t  c o n c e r n  r e m a i n s  g a s o l i n e  b e c a u s e  of its 
u b i q u i t o u s  p r e s e n c e  in t h e  e n v i r o n m e n t .  In s p i t e  of s t u d i e s  d o n e  
in 1 9 7 8 - 7 9  b y E B M U D  w h i c h  s h o w e d  t h a t  g a s o l i n e  w i l l  r e a d i l y  p e n e ­
t r a t e  PE a n d  P B  ( p o l y b u t y l e n e )  p i p e ,  th e l e v e l  o f  c o n c e r n  of  

h e a l t h  o f f i c i a l s  fo r th is  n o w  c o m m o n l y  r e c o g n i z e d  p e r m e a t i o n  e v e n t  
r e m a i n s  i n e x p l i c a b l y  low. A s u r v e y  of w a t e r  u t i l i t y  d i s t r i c t s  in 

C a l i f o r n i a  p e r f o r m e d  in th e  s u m m e r  of 1983 by the 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  of the 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  s h o w e d  
t h a t  62 p e r c e n t  of the r e p r e s e n t a t i v e s  of d i s t r i c t s  w h i c h  r e g u l a r l y  

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

a b o u t  S t a t e  r e g u l a t i o n s  w h i c h  p r o s c r i b e d  t h e i r  vise in the p r e s e n c e  
of p e t r o l e u m  d i s t i l l a t e s .

In s p i t e  of t h e i r  f a m i l i a r i t y  w i t h  p e r m e a t i o n  p r o b l e m s  
w i t h  p l a s t i c  p i p e ,  the 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  f a i l e d  t.o 
s p e c i f y  p e r m e a b i l i t y  w h e n  a s k e d  to i n d i c a t e  w h a t  p u b l i c  h e a l t h  

c o n c e r n s  w e r e  p r o p e r l y  w i t h i n  t h e  s c o p e  of a n  E n v i r o n m e n t a l  I m p a c t  
R e p o r t  o n  e x p a n d e d  u s e  of p l a s t i c  p i p e  b e i n g  c o n d u c t e d  by the 
D e p a r t m e n t  of 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 .  T h i s  o m i s s i o n  
is a l l  th e m o r e  q u e s t i o n a b l e  in t he  f a c e  'if t he  f a c t  t h a t  R o b e r t  
S t e p h e n s ,  t h e n  th e D e p a r t m e n t ' s  h e a d  of h a z a r d o u s  s u b s t a n c e s ,  had 

j u s t  r e t u r n e d  f r o m  an  o v e r s i g h t  m i s s i o n  in H o l l a n d  w h e r e  h e  ha d  
o b s e r v e d  th e m o s t  s e r i o u s  e n v i r o n m e n t a l  e p i s o d e  i n v o l v i n g  p l a s t i c  

p i p e  p e r m e a t i o n  t h e n  k n o w n  ( L e k k e r k e r k ) .

P e r h a p s  of g r e a t e r  c o n c e r n ,  is the f a c t  t h a t  the  a t t o r ­
n e y  f o r  the S o c i e t y  for P l a s t i c s ,  Inc. , fail ed to d i v u l g e  a n y  

d a t a  a b o u t  p l a s t i c  p i p e  p e r m e a t i o n  w h e n  a s k e d  to d o  so by th 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  in M a r c h  of 1981 f o l l o w i n g  the f i r s t  

p u b l i c  r e p o r t s  of the L e k k e r k e r k  e v e n t .  It is c l e a r  f r o m  m a t e r i a l  
s u b m i t t e d  f or  t h e  p u b l i c  r e c o r d  t h s t  s u c h  i n d u s t r y  d a t a  w e r e  
a v a  i l a b l e .



P a r t  of t h e  l a ck  of t h e  D e p a r t m e n t ' s  c o n c e r n  m a y  h a v e  
s t e m m e d  f r o m  th e  m i s t a k e n  b e l i e f  t h a t  p r o b l e m s  of t h e  m a g n i t u d e  
o f  th e  L e k k e r k e r k  e p i s o d e  ( o f t e n  c a l l e d  E u r o p e ' s  L o v e  C a n a l )  

c o u l d  n o t  h a p p e n  in the U n i t e d  S t a t e s .  B u t  w e  k n o w  n o w  of s e v e r e  
e p i s o d e s  r e p o r t e d  to A m e r i c a n  w a t e r  d i s t r i c t s  a n d  t h e  E P A  w h i c h  

h a v e  i n v o l v e d  p o t e n t i a l  h u m a n  e x p o s u r e  to e x t r e m e l y  h a z a r d o u s  

s u b s t a n c e s  s u c h  as b e n z e n e  as th e  r e s u l t  of  p e r m e a t i o n  of p l a s t i c  
p i p e .

A n o t h e r  e x p l a n a t i o n  f o r  D e p a r t m e n t  p a s s i v i t y  is th e 
b e l i e f  t h a t  th e  t a s t e  or  o d o r  o f  t h e  w a t e r  w i l l  a l e r t  c o n s u m e r s  
t o  t h e  e x i s t e n c e  of  a p r o b l e m .  P u b l i s h e d  d a t a  o n  o d o r  t h r e s h o l d s  

f o r  th e  c h e m i c a l s  of c o n c e r n  f o r  p e r m e a t i o n  e s t a b l i s h  t h a t  c o n ­
s u m e r s  c a n n o t  be  e x p e c t e d  to d e t e c t  t h e m  b e f o r e  t h e y  a r e  a l r e a d y  

a b o v e  the l e v e l  o f h e a l t h  c o n c e r n .

A c a s e  in p o i n t  is b e n z e n e ,  a h u m a n  l e u k e m i a - c a u s i n g  
a g e n t .  D a t a  f r o m  t he  A n l a h  s t u d i e s  s h o w e d  c h a t  t h i s  c o n s t i t u e n t  
of g a s o l i n e  w i l l  r e a d i l y  g o  t h r o u g h  P B  a n d  P E  p i p e  w a l l s  a n d  r e a c  

e x t r e m e l y  h i g h  c o n c e n t r a t i o n s  ( 1 0l5 p p m )  a f t e r  j u s t  o n e  w e e k  of 
e x p o s u r e .  T h i s  o b s e r v a t i o n  c o u l d  lave p r e d i c t e d  a p e r m e a t i o n  
c o n t a m i n a t i o n  e p i s o d e  in Columbus., O h i o ,  w h e r e  s e v e n  p e o p l e  w e r e  

e x p o s e d  to l e v e l s  of b e n z e n e  w e l l  a b o v e  t h o s e  c o n s i d e r e d  the  
t h r e s h o l d  f o r  r e g u l a t o r y  a c t i o n .  F o r  b e n z e n e  in p a r t i c u l a r ,  the 
o d o r  d e t e c t i o n  t h r e s h o l d  is k n o w n  to b e  s u b s t a n t i a l l y  a b o v e  t h i s  

t h r e s h o l d ,  set  by th e EPA  at 0 . 6 6  p a r t s  p e r  b i l l i o n  ( p p b ) .  At 
100  p ^ r t s  per  m i l l i o n ,  the l e v e l s  f o u n d  by  the  A n l a b  w o r k - - a l b e i t  

w i t h  p u r e  g a s o l i n e - - a r e  o v e r  1 0 0 , 0 0 0  t i m e s  the  a c t i o n  l e ve l.

T h e  l a c k  of r e s p o n s e  o n  the p a r t  of t h e  p l a s t i c s  i n­
d u s t r y  to the D e p a r t m e n t ' s  r e q u e s t  f o r  d a t a  on  p e r m e a t i o n  ( M a r c h ,  

1 9 8 1 )  is e v e n  le ss  u n d e r s t a n d a b l e ,  s i n c e  s e v e r a l  i n d u s t r y  s t u d i e s  
on  th e r e s i s t a n c e  of v a r i o u s  p l a s t i c s  to a t t a c k  b y  c h e m i c a l s ,  
s h o w  t h a t  t h e y  h a v e  k n o w n  a b o u t  t h e  v u l n e r a b i l i t y  of v a r i o u s  
p l a s t i c s  s i n c e  t h e  e a r l y  1 9 6 0 ' s. T h a t  t h e y  p e r m i t t e d  w a t e r  p i p e s  
to h e  c o n s t " u c t e d  of t h e s e  s a m e  m a t e r i a l s  w i t h o u t  p u b l i c  d i s ­
c l o s u r e  of ‘h i s  v u l n e r a b i l i t y  to a p p r o p r i a t e  p u b l i c  a g e n c i e s  is 
c a u s e  fo r c o n c e r n .

B e c a u s e  of the g r a v i t y  of th e  p o t e n t i a l  h e a l t h  h a z a r d s  
p o s e d  by t h e s e  a n d  o t h e r  c a r c i n o g e n i c  c h e m i c a l s ,  a n d  th e  u n c e r ­

t a i n t i e s  s u r r o u n d i n g  w h e r e  a n d  w h e n  h e a l t h - t h r e a t e n i n g  e p i s o d e s  

m a y  o c c u r  t h r o u g h o u t  the s t a t e ,  w e  b e l i e v e  t h a t  the f o l l o w i n g  
m o r a t o r i a  r e q u i r e m e n t s  a n d  a u t h o r i z a t i o n s  s h o u l d  be  a d o p t e d  
imrnedi a t e l y :

1) A s p e c i f i c  m o r a t o r i u m  on u s e  of u n d e r g r o u n d  p l a s t i c



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

f i e d  b y  t h e  D e p a r t m e n t  of H e a  

o f  F o o d  a n d  A g r i c u l t u r e ,  an d 
b u t  n o t  b e  l i m i t e d  to, a r e a s  

a n d  a b a n d o n e d  h a z a r d o u s  w a s t e  

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

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

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

i c a l s .

t e r  in a n d  a r o u n d  h i g h -  
se s i t e s ,  to be s p e c i -  

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

C a l T r a n s ,  w o u l d  i n c l u d e ,  
of  p r o x i m i t y  to p r e s e n t  

d i s p o s a l  s i t e s ;  land in 

i c a l  s t o r a g e  ta nk s;  a g -  

1 c o n t a m i n a t i o n  w i t h  
m a y  o c c u r ;  and, r i g h t s -  

e n t s  or s p i l l s  th at  

i a l l y  p e r m e a t i n g  c h e m -

2 )

3)

A r e q u i r e m e n t  t h a t  s o i l s  a t  a l l  m a j o r  c o n s t r u c t i o n  

s i t e s  a n d  r i g h t s - o f - w a y  in w h i c h  c o n t r a c t o r s  i n t e n d  
t o u s e  p l a s t i c  p i p e  b e  m o n i t o r e d  p r i o r  to u s e  to 
d e t e r m i n e  th e  p r e s e n c e  of s i g n i f i c a n t  l e v e l s  of 

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

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

d e a l i n g  w i t h  t h e  s i t i n g  of  w a t e r  m a i n s  an d  s e r v i c e  
l a t e r a l s .

4) A n o t i f i c a t i o n  r e q u i r e m e n t  t h a t  h o u s e h c  d e r s  w h o s e  
s e r v i c e  l i n e s  h a v e  b e e n  p l u m b e d  w i t h  p l a s t i c  be w a r n ­

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

of  t o x i c  c h e m i c a l s  f r o m  c o n t a m i n a t - u  so i l .

5) A r e q u i r e m e n t  t h a t  C a i l’r a n s  a n d  o t h e r  e m e r g e n c y  a g e n ­
c i e s  n o t i f y  l o c a l  w a t e r  u t i l i t i e s  k n o w n  to u s e  p l a s­

tic p i p e  of a n y  s p i l l  or l e a k a g e  of h a z a r d o u s  c h e m ­

i c a l s  w h i c h  c a n  p e r m e a t e  p l a s t i c  p i p i n g  (A m o d e l  
n o t i f i c a t i o n  r e q u e s t  f o r  P C B  p e r m e a t i o n  of PB  p i p e  

was r e c e n t l y  developed by  th e N o r t h  M a r i n  C o u n t y  W a t e r  
D i s t r i c t ).

6 ) A r e q u i r e m e n t  t h a t  t h e  D e p a r t m e n t  of F o o d  and A g r i­
c u l t u r e  m o n i t o r  a g r i c u l t u r a l  s o i l s  f o r  r e s i d u a l  <. ,n- 
t a m i n a n t s  w h i c h  c a n  p e r m e a t e  u n d e r g r o u n d  p l a s t i c  
i r r i g a t i o n  p i p e s  a n d  t h e r e b y  r e c o n t a m i n a t e  c r o p s  or 

w o r k e r s  ( e x a m p l e s  i n c l u d e  D B C P  a n d  d i c h l o r o p r o p a n e s ). 

A n d

7) A n  a u t h o r i z a t i o n  f o r  t h 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  
to  m o d i f y  i t s  e x i s t i n g  r e g u l a t i o n s  p r o s c r i b i n g  the 
u s e  of p l a s t i c  p i p e  w h e r e  p e t r o l e u m  d i s t i l l a t e s  ar e  
p r e s e n t  to e n c o m p a s s  a l l  c l a s s e s  of c h e m i c a l s  k n o w n



to p e r m e a t e  p l a s t i c  pipe.

W e  b e l i e v e  t h a t  t h e  h e a l t h  a n d  w e l f a r e  o f  C a l i f o r n i a  
c i t i z e n s  w i l l  be  s u b s t a n t i a l l y  s e r v e d  b y  t a k i n g  t h e  s t e p s  o u t ­
l i n e d  a b o v e  t o o f f s e t  t h e  r e a l  a n d  p o t e n t i a l l y  d a m a g i n g  h e a l t h  

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



I N C I D E N T S  O F  P E R M E A T I O N  O F  P L A S T I C  W A T E R  S U P P L Y  L I N E S

S I T E  N U M B E R  O F  E P I S O D E S

E a s t  B 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 s ,  O a k l a n d ,  C / l i f o r n i a ; 12

Report'- o f  a t  l e a s t  t w e l v e  s p e c i f i c  i n c i d e n t s  o f  p o t a b l e  
w a t e r  b e i n g  j n t a m i n a t e d  b y  g a s o l i n e  d i s t i l l a t e s  v i a  p e r m e a t i o n  

o f  p l a s t i c  r P K * S p e c i f i c  t y p e s  o f  p l a s t i c  p i p e s  p e r m e a t e d  a r e  
u n k n o w n  a t  tb.is; t i m e .

M a r i n  M u n i c i p a l  W a t e r  D i s t r i c t ,  C o r t e  M a d e r a ,  C a l i f o r n i a :

E p i s o d e s  o f  g a s o l i n e  p e r m e a t i o n  o f  P B  p i p e  a t  t w o  
r e s i d e n c e s .

N o r t h  M a r i n  C o u n t y  W a t e r  D i s t r i c t ,  N o v a t o ,  C a l i f o r n i a :

P e r m e a t i o n  o f  P B  p i p e  b y  g a s o l i n e  ( a c c i d e n t  n e a r  m e t e r )  
a t  a residence,, 1

S t a t e  o f  D e l a w a r e :

D e p a r t m e n t  o f  H e a l t h  a n d  S o c i a l  S e r v i c e s  D i v i s i o n  o f  
P u b l i c  H e a l t h  r e p o r t e d  a n  e p i s o d e  o f  p e r m e a t i o n  a t  a s h o p p i n g
c e n t e r  o f  P E  p i p e  b y  T e t r a c h l o r o e t h y l e n e  ( P C E j . 1

C o l u m b u s ,  O h i o :

S h o p p i n g  c e n t e r ,  2 ^ 9 2  M o r s e  R o a d ,  C o l u m b u s ,  r e p o r t s  o f  
p e r m e a t i o n  of P E  b y  g a s o l i n e  d i s t i l l a t e s .  A d v e r s e  h e a l t h  e f f e c t s  

r e p o r t e d . 2



I N C I D E N T S  OF  P E R M E A T I O N  O F  P L A S T I C  W A T E R  S U P P L Y  L I N E S

( C o n t i n u e d )

S I T E  . N U M B E R  O F  E P I S O D E S

C h a t t a n o o g a ,  T e n n e s s e e :

P e r m e a t i o n  o f  a r e s i d e n t i a l  p l a s t i c  s e r v i c e  l i n e  
b y  g a s o l i n e .  1

L e k k e r k e r k ,  N e d e r l a n d s :

S e e  a t t a c h e d  d e s c r i p t i o n .  8 0 0  I n h a b i t a n t s  e v a c u a t e d ;

27 0  h o m e s  c o n t a m i n a t e d .  ' 270



CONTACT :  FOR IMMEDIATE  R E L E A S E  .
Raymond  L e o n a r d i n i  . /
( 9 1 6 )  4 4 4 - 0 2 2 3  O c t o b e r  1 9 ,  19 83  f

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  ] 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  

com m o n l y  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 .  M ar c  L a p p e  o f  

t h e  U . C .  B e r k e l v  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  6 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 e m b l y m a n  A r t  A g n o s  ( D - S a n  F r a n c i s c o ) ,  L a p p e  u r g e d  t h e  

s t a t e  t o  a d o p t  an  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 .

U n d e 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  m us 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 .  T h e  a v e r a g e  home i n  C a l i i 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  t o  L a p p e ,  and l i n d a n e  i s  th 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 .  Lap pe  

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 ,  most  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 o m  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 t  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  3nd e n v i r o n m e n t a l  p r o t e c t i o n  need  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  o f  c o o r d i n a t i n g  i n f o r m a t i o n  am on gs 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  was  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 a d  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  

co m m on ly  s p i l l e d ,  dum pe d ,  c r  s p r a y e d  i n  o r  on s o i l  w i l l  p e r m 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 t 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  W or ks  S e r v i c e  C o .  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  h a z a r d , "

L a p p e  c h a r g e d ,

A g n o s  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  to  an u n r e l e a s e d  

r e p o r t  by  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  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  ha d  f a i l e d  t o  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  M c C p 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 .  T he  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  B i l l  a p p r o p r i a t i o n  w h i c h  w o u ld  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 .



L I N D A N E

C o m m o n  N a m e : L i n d a n e
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B H C
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^ A p p r o x i m a t e l y  2 9 , 0 0 0  p o u n d s  o f  L i n d a n e  w e r e  u s e d  fo r 

s t r u c t u r a l  p e s t  c o n t r o l  in C a l i f o r n i a  in 1981.

P e s t i c i d e  U s e  R e p o r t , D e p t  of 
F o o d  a n d  A g r i c u l t u r e ,  S t a t e  of 

C a l i f o r n i a , 1981.

T y p e  of C h e m i c a l : O r g a n o c h l o r i n e  ( c h l o r i n a t e d  h y d r o c a r b o n )

C h e m i c a l  a n d  P h y s i c a l  P r o p e r t i e s : C o l o r l e s s ;  p e r s i s t s  in e n v i r o n -

m e a n t  f o r  a p p r o x i m a t e l y  10 y e a r s *

* *  An A s s e s s m e n t  of t h e  H e a l t h  R i s k s  of S e v e n  P e s t i c i d e s  
U s e d  fo r  T e r m i t e  C o n t r o l . C o m m i t t e e  on  T o x i c o l o g y ,
B o a r d  o n T o x i c o l o g y  a n d  E n v i r o n m e n t a l  H e a l t h  H a z a r d s ,  

C o m m i s s i o n  on L i f e  S c i e n c e s .  N a t i o n a l  A c a d e m y  P r e s s ,  
W a s h i n g t o n ,  D . C .  A u g u s t ,  1 9 8 2 . p . 3.

L D ^ q : A c u t e  o r a l :  8 8  m g / k g .  in m a l e  r a t s *

* T h o m s o n ,  W . T .  A g r i c u l t u r a l  C h e m i c a l s ,'T h o m s o n  
P u b l i c a t i o n s ,  C a l i f o r n i a .  T 9 7 7’.

A n t i d o t e : N o  a n t i d o t e  a v a i l a b l e

A c u t e  H e a l t h E f f e c t s: A s  a n  o r g a n o c h l o r i n e ,  l i n d a n e  m a y  d i s r u p t
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M o r g a n ,  D . P . ,  1977. R e c o g . &

M g mt. of P e s t i c i d e  P o i s o n i n g s , 
U . s :  EP A,  W a s h i n g t o n ,  D.C.
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CAfJTiON
M ay . be fn la l I I  sw a llow ed . H a rm ­
fu l If  in ha led  o r  absorlw d th rough 
the sk in  or ryes . D o  n o l sw a llow  o r 
In h a le  vapo r or spray m is t o r  a llo w  
c e n ta l;  w ith  sk in  eyes o r  c lo th in g . 
A vo id  con ta ct w it h  food or f r e d j. 
I f  sw a llow ed . Induce v o m it in g  by 
( liv in g  the v ic t im  1 Tnblcs|>oon o f 
la b le  sa lt In a g lass o f sva ler. H  on 
sk in , rem ove c o n tam in a te d  c lo th ­
ing  and  svash » soap and w a te r; 
if in  eyes, I I '- h  w ith  r u n n in g  w a ­
ter. C a l l a p r/ s lc la n  in  a l l cases of 
suspected pni on ing . D o  not use In  
da iry  barns t r  m ilk house* .
Do no t use Ir ed ib le  products areas 
of food processing p lan ts , re s tau ­
rants o r  o the r areas w h e re  food Is 
com m e rc ia lly  p repared o r p ro ­
cessed. Do no t use In  se rv ing  areas 
w h ile  food Is exposed.
T h is  p roduct Is to a lc  to fish , b irds , 
and o the r w ild l if e .  ICeep out of 
lakes, streams, o r ponds. D o  no t 
con tam ina te  w a le r  b y  c le a n in g  of 
equ ipm en t, o r  d is jio sa l of wastes.
A p p ly  th is p roduct o n ly  as spe c i­
f ied on  th is la be l.

N O T I C E  —  I trrommendatlonl for the utr of lht|  prndurt ore tusril upon 
tnloruiallnr brltrvrtt to be irtlsble In 
Ihf ti me ol prlnllnc T h e  ilorscr « n O  
use of Ibll proilurl belnc bey ond the 
ronlrol nf t,oi Ancrlri  riiemlral C o m -

C«ny.  no cuarontrri espi rssrd or 
npllrd are m a d e  aa to tl.e effects of 

aurb. or the result! lo be o M a . n e d ,  ir 
not used In slrtrl arrnrdantr svlln the 
rrronirnendalloni and eslat.l-thrd eale 
and aound prarllee T h e  Huyer a s -  
i n m e s  alt rripnnilMllty Inrludir* any  
Inpirlel and/ or d o m n a e s  tei a 
tiorn Ms mi suse as such, nr ' , c o m .  
I.inatlnn wllh olhrr prodill is. N o  
r rr motor mist mn s  are m a d e  under 
a bnormal iluraee or Ule eoi • ' linns,  
or under tondfltona Pol trai onably 
foretee-sbte lo Ihe artier.

C O N T A I N S  1 LR. L I N D A N E  PF.R CAL.

F O R  S P O T  A P P L I C A T I O N  O N L Y  _____

, ACTIVE INGREDIENTS:
1  L i n t l . m o  ( G a m n w  I s n m n r  o l

B e n z e n e  I l e x n c h l o r i t l e )  .............   1 2 . 9 9 J >

'y/Xyk1 tp .........................  TSAI'o
V l N h . l T  1 N C R K D I F N T S  ...............................    8 . 7 9 * 0

' * CAUTION
KGEP OUT OF REACH OF CHIIDRFN

KEEP CONTAINER CIOSID , PO HOI EEAVE IN SUNEIIINE 
D o  no t reuse em pty d rum  R e tu rn  to d rum  t i’r n n d ii in n e r  
or destroy fry pe r fo rm in g  o r c ru sh in g  and b u ry in g  in  a 
safe p la ce  aw ay f io in  sva ler supp lies.

IV A t lN IN f i — F I .X M M A I l l .E !
i t r r . p  a w a y  i t i o m  l i t :,\t  o r  o i k n  f t -a m i :

See o i l ie r  p re ra u ilo n s  nn the bark/side | ia n r l

i .o t  N t iM i i n t  n e t  c o n t e n t s

1 f i X I .I .O N
i i r r r o s w  m a n u f a c t u r e d  rtv

DIRECTIONS

f .A C C O  I I I- l . IN  is prepared fo r  use aga ins t c e r ­
ta in  househo ld  and s tru c tu ra l pests as lis te d  be- 
losv. Dosages are g iv e n  In  te rm s of f lu id  quarts 
o f I h is  p roduct.

I I Q l ’S E I IO l .D :  1 q u a r t In  25 g a llo n s  as a coarse, 
sve't sp ray o r  w n h  a m in i h rush  as d ire cted  for 
the rn n tro l nf the  fo llow  irig- pests. R epea t as 
Herded lo  m a in ta in  e ffe c t ive  co n tro l. M ay  cause 
s la n t in g  In  some rases.

A N T S : A p p ly  lo  a n t tra il* , d oo r s ills , w in d ow  
fram es , o jnm ings  n rn nnd  w a lc r  p ip es , heat ducts, 
c le n r i r a l  o n i l r i i  baseboard! and  o lh o r  e/es* 
svherc nu ts  m a y  e n le r  rooms.

n n A r i lF .S ,  X V A T FR ttt lf iS :  A p p ly  to Infested 
crocks , h id in g  Places and a d ja cen t exposed su r­
faces w here pcs ls  m a y  c raw l w h e n  n o l In  h id in g .I
M O S Q U I T O  F. S : A pp ly  lo  doors, doo r s ills , 
serrens, w in d ow  fram es, nnd o th e r  areas w h e r t  
Ih e  pes ls fre q uen t ly  a lig h t .

S l l . V K I t r iS I I :  A p p ly  lo  baseboards and areas 
b e h in d  s h e lv in g , bookcases and storage spaces.

1-T.EAS: A p p ly  lo  Ir if r t lc d  areas a round  base­
boards , w in d ow s  am i door fram es, w a l l cracks, 
s leep .ug  q n a r lc r s  n f lio t is r lin li!  p e ls  a n il lo ca liz ed  
iirg .is  n l floo rs and f loo r cove r ings; p la ce  fresh 
bed lin g  in  a n im a l quarters a f le r  trea tm en t nnd 
do m u  a p p ly  d ire c t ly  lo  pe ls.

Directions (Continued)

F L IE S :  J q ua rt In  8 ga llo n s  o f w a te r . A p p ly  lo  
doors, doo r s ills , screens, w in d ow  fram e :, and 
o i l ie r  areas w h e re  pes ls  fre q uen t ly  a lig h t ,

S T R U C T U R A L :  1 q ua rt In 25 ga llo n s  of w a le r . 
pre-CDnstrue llon. A p p ly  as a coarse, w e l spray , o r 
w l lh  a p a in t b rush . Inspect treated areas a n n u ­
a lly  fo r  s igns o f In festa tion .

S U I IT F .R R A N E A N  T E R M IT E S :  S la b  co n s tru c ­
tio n , use a_sqluUon or 1 quart lo  314 ga llo n s  of 
w a lc r . Fjr . l ic a lm c n T 'b e T o r e  g favcT o r c In d r r  HU 
has been added, a pp ly  1 g . i l lon~of solu t io n  pe r 1? 
squa rcT e e l o f sou surface. W licra f i l l  h it' n l f .'hiTy 
been added, a p p ly  1X4 EaVl~n,j"per'I0'squar>..7rct. 
C om /en liona l cons tru c tio n , use a so lu tio r, o f 1 
q ua rt lo  314 ga llons  o f w a le r . A p p ly  to l ie n r h  C 
In ches w ide and  u p lo  30 In ches deep for b u ild ­
in gs w i lh  deep fo und a t io n s a iong  b o ih  '.Ides of 
e x te r io r  and In ie i lo r  foitn'TaTrrins, a round  piers 
a n il u nde r u t i l i ty  VriTrnrires; placlng~nl>nut 1/3 of 
( K r t b lu i lo n  In  the b o l lo n i n f the  trench w it h  Ih e  
r em a in in g  2/3 mL-ed In to  the so il as the trench  
Is b n rk f ll lr d . Use t j a l l o n s o f  s o lu llo n  per 5 I,n ea r 
fe e l fo r W enchcs_nol o v er I F lt ic l iT r i lr e p  nnd 1 
gaTTims per 5 Ib tear feet for trenches exceed ing  
15 lo  18 inches In  depth . O n  vo ids of u n it m ason ­
ry w a lls , a p p ly  to 125 lin e a r  fe e l, from  th e  su r­
face of the so li to rhe footing .
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C A U T I O N
u n i u«p in  « la iiy  h;irn% r r  mtlW h n m r i 
p ro n tym rr  »'ln\ptl 

,M.»y h r  L ihsmheil ih iw m l i >kin 
A v ii id  ln l i . i l i i lm n  .m»l sk in  r n n l . i r l .
In  r . ii i*  nf r o n l. i f l .  w .i- li i in m n j ia t c l)  w it h  am i w i lp r ,  
Aw mi I c n i i l . in i in i lM in  of ftv»! on .I f ix id s lu ffs .
I it* (till u>r on hn ii> rhn lt! | * ls  or tiu nm iis .
I l . i in if u )  If Rvvaltmvnt.

00 NOT LEAVE IN SUNSHINE. 00 NOT USE, POUR. SPIIL 
OR STORE NEAR HEAT OR OPEN FLAME,
DESTROY OR RETURN THIS CONTAINER WHEN EMPTY.
p , i  nut reuse em p ty  d rum  R e tu rn  to d rum  r e ro n d il iu n e r  or 
llc- ;toy by p e rfo ra tin g  o r  c n id i in g  and b u ry in n  in  3 safe 
p la ce  aw ay Irom  w a te r  supp lie s

DIRECTIONS
I .A C V O  I.IN ’-O-FI.V Is prepare.) for use aga ins t c e r ta in  
hn um hn ld  pesls , lis ted *>c|nw. Use as a spot trea tm en t In o d e  
dw e llin g * . tm  not use js i g enera l spare spray o r  broadcast 
vapo r. Use a coarse type -pray. ,
A N T S : S p ray  around doorways, w in d ow s  and cracks o r  op­
en ing s  of a n y  k ind  In  llo o r , w a lls  o r  c e il in g  w here  n n ls  
m ig h t  c n le r  l l ie  room . I ’ay p a r t ic u la r  a tte n t io n  lo  space be ­
low ! baseboards, undjst-SinJu. In cupboards and b e h in d  built- 
in  drawers. R epeaTas  needed for com p le te  con tro l.
F I . IK S ,  M O S Q U IT O E S :  S p ray  to heavy  dampness on  and 
a round  doors, around w indow s , on screens and any  surface nn 
w h ic h  Ilie s  o r  o lh e r  in serts congregate . R epea t o ften  as n e ­
cessary to m a in ta in  m a x im um  k l l l ln c  v a l u i .
S F ID F .U S , C E N T I I ’ t .' llK S i S p ray  Infested baseboards, co r­
ners. b eh ind nines, storage or da rk  areas P ay  p a r t ic u la r  nl- 
|e r ilio n ~ nT  tia s c ih rn ls  01 areas unde r houses, garages aw l 
storage sheds. Repeat o ften  ai needed to m a in t a in  k il l in g  
r lt ic ic n c y  o f treatm ent.

LIN -O-FLY-
KILLS I I.IKS W I T H  L I N D A N E

ACTIVE: INGREDIENTS:
L i n d a n e  ( G a t n t n a  I s o m e r  o f  B e n z e n e

I l e x a c h l o t i d e )  .................................................

» / l > o i i o r i 7 c d  K e r o s e n e ........................................

-''Toluene.............................................
I N E R T  I N G R E D I E N T S : ...................................

.509*0 
95.109*0 
4.259c 
.159*0

C A U T I O N !
KEEP OUT OF REACH OF CHILDREN

sr.r. C A U T IO N  UTAT1 A U .N Y  t o  JJ-.t'T.

" S 5 5 X
1 S T  C O N T E N T S  

G A L L O N S

C K IC K K T S :  S p ray  baseboards, f liw rs  nf c ln s e tf a n d  M urage 
plage*. Spray llm r itu g h ly  a n a ta il ik x jr w iy j and r ip en ing *  nf 
any k in d  thrnugti w liiit i- r r lc k e ts  m ig h t en te r . R e p e a l c a d i 
2 lo  i weeks d u r in g  heavy c r ick e . in fes ta tions .
u n a r m ; * ,  t v . m . t m r n s :  S |ira y  a m u n j dnnrs , w ln ilm vs . 
and in lu  any r ru rk s  or sp.icca I such as a m u n il d ra in  n ip e* l 
th rough  a  In ch  in< rrt* m ig h t e n le r . Pay p u r l ir u la r  a l le n l i . in  
lo  areas beh ind  built- in drawers and cupboards . R ep e a l a* 
needed lo  m a in ta in  contro l,
C A R P K T  I IK K T f .K S : Spray Infested areas o f c a rp e ls  nnd sur­
round ing  rirwr. S p ray dark  corner- nnd in to  c ra rk s  sshc ie  
insects m ig h t h ide . Repea l as needed.
r i .O T I IK S  M O T H S : C lo th in g , b la n l e ls  nnd o lh e r  w oo lens  lo  
he p n it i' c ie d  shou ld be c leaned  a nd  th o rough ly  sprayed  so as 
to dam pen a il surfaces. Pay p a r t ic u la r  a tte n t io n  In  seams, 
ru ff*  and pockets. D ry  th o ro ug h ly  and p la ce  in  good t ig h t 
storage. T rea ted  Herns should be dry c leaned  lie fu re  be ing  
used as c lo th in g  o r  bedd ing .
F L K A S : S p ray  In le s le d  areas ca re fu lly . D ire c t sp ray in to  
cra rk s . crev ices and o lh e r  h id in g  p laces In  out-huuses. yards 
and k rnn r ls , so that a ll Infested a :vas are dam pened  R epea t 
a l m o n th ly  In terva ls . D o  not use in  h um a n  ha b ita t io n s . D o  
not spray a n im a ls . D ry  treated areas c a re fu lly  before a llo w ­
in g  (rets lo  re-enter.
S '/ I.V K ItF tS II: S p ray baseboards, beh ind  d raw er* o r  s h e lv ­
ing , book ca sesand  storage areas. Repeat as needed to m a in ­
ta in  e f f ir ie n l c o n tro l- u s u a lly  abou: each 2 to 3 months .

N O T IC F :  R ecom m endations fo r the  use o f th is p roduct a re  
based upon In fo rm a llo n  b e lie ved  to be re lia b le  a t l im e  o f
rr in l ln g . T h e  use of t il ls  produrt b e in g  beyond Ih e  con tro l o f •

OS  A N G K U S  n iK M I C A L  C O M P A N Y , n o  gua ran tee , e x ­
pressed or Im p lie d  Is m ade as to lire  effects of such o r  the re- _■ _ 
s id ls  to be ob ta in ed  If nnf used In  accordance w ith  d ire c t io n s  !, 
o r  established safe a n il sound practice T h e  B lfY E H . im u l_ ;T .' iv ^  
assume a ll re sp o n s lb illly  tn c lu i lln g  In ju ry  and/or. dam age , Jt~ , 
resu lt in g  from  Its m isuse as such ar In  com b in a t io n  w i t h M l

directions ((Wt.)

o lf ie r  product!.
C T T T I W M  t »I A T r U I ' A  C T U 1 1
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One of the most serious cases of soil pollution in the Netherlands is 

the case of Lekkerkerk.

L e k k e r k e r k  is a village north east of Rotterdam on the.river Lek in a 

reclaimed coastal swamp area. A r o u m  1970 for the expansion of this village 

the ditches in the expansion area wes t  of the village were not filled up 

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

in m a r s h y  polders, but for financial reasons with the building and d e m o­

liti o n  wastes. Among these, chemical waste: and waste oil were dumped 

illegally, partly in drums (of which more - t h a n  a thousand have been found 

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

"ground" were built and inhabited 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 g r o n d w a t e r  that they broke.

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

an investigation was started in 1976. From this resulted that soil and grot

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

hydrocarbons, miinly xylene, toluene and ethylbenzene (solvents widely usee

in the paintih'-ustry) that,.as later appeared, floated as a film on a

layer of oily waste material on the groundwater.

-■ "• •• \ i *
Because of the low p e rmcability of the peat soil and because of the fact

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

the g roundwater wells up, the pollution had not spread laterally norI
vertically to the subsoil. But when in april 1960 further i n v e s t igations 

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

tively high concentrations of aromatic hydrocarbons by e v a p o ration 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 distri b u t i o n  of drinklr, 

water as. :< result of which the quality of this water could not be guarante 

any longer, in the interest of 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 t!

‘ some 800 inhabitants had to be evacuated from their 270 homes for about 

six to nine months.

The oper a t i o n  is complicated by the fact that for social and financial 

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

of concrete, others of wood.

L e k k e r k e r k



1. All pavements, trees and other vegetation, street lights, carcyes, 

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 s urrounding surface waters to prevent possible spreading of 

pollutions d uring the operation. By steel barrages the subsoil of the 

quarter was divided into five compartments to reduce spreading of po l l u­

tions from uncleaned territory into cleaned territory and to reduce 

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

operjtion. ’ ' .
*• • f ■

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 graaihg and 

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

of deep well pumping stations. *

A. All polluted m a terials deposited on the original surface, and in the 

ditche.s are removed and transported to a combustion Installation for 

domestic and chemical wastes at R otterdam to be burned. All polluted 

water thas is pumped out of the compartments is led to a temporar> 

p u r ification installation on the spot, where it is purified arid finally 

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

Lek. Saturated act!v e ' c a r b o n  sludges and chemicals sep a r a t e d  from the

water are burnt at the c o m bustion instal l a t i o n  in Rotterdam.

■ . • ■. ". •.. ' •. . i

5. U n J erneath the h ouses the removal of soil and p o l l u t i n g  substances 

is done by special dril l i n a  and d r a g g i n g  machines that can work 

horizontally. To p r e v e n t - l e a n i n g  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 const r u c t i o n s  fcr additional support 

while work underneath them is going on.

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

tons of which 2.000 drums) the d e p r e s s i o n s  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

The  f o l l o w i n g  w o r k s  h a v e  b e e n  c a r r i e d  o u t  o r  a r e  s t i l l  t o  be  c a r r i e d  o u t .



in Germany, which has about the same v o l umeweight under water saturated 

conditions as peat. N e x t  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.

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

clean subsoil between nove m b e r  1980 find february 1951. The costs of the 

whole operation are e s timated to be more than 140 m i l l i o n  guilders.
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ANALYTICAL LABORATORY
A  D IV I S IO N  O F  D E W A N T E  t . S T O W E L L

1914 S S T R E E T ,  S A C R A M E N T O ,  C A L I F O R N I A  95814 .  9 1 6 - 4 . 7 - 1 9 . 6

P E R M E A T I O N  O F  O R G A N I C  C O M P O U N D S  I N  

P L A S T I C  P I P E

Thi» report it a p p l ic a b l e  o n ly  to the sam ple  received by the la boratory  T h e  liabi li ty  of th e  la boratory  it lim ited to  Ih e . m o u n t  p.i-.i lo» th.v re fm "  T h is  report is for th o  e*elusiv e  use of the cl ie n'  to  w h o m  it is addre ssed and u p o n  th e  c o n d it io n  that the client o is i.m es an lia bil i ty  for the fi .rim- d is t r ib u t io n  o f  tfie report cr  its c o n te n ts
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ANALYTICAL LABORATORY 1914  5 S T R E E T .  S A C R A M E N T O  C A L IF O R N IA  956 14 • 9 1 6 4 4 7 .2 9 4 6
» DIVISION or DC want £ a STOWELL

S e p te m b e r  15, 1 9 8 3

M r .  R a y  L e o n a r d i n i

5 5 5  C a p i t o l  M a l l ,  S u i t e  4 3 5  
S a c r a m e n t o ,  C A  9 5 8 1 4

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

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

S i n c e r e l y

T o m  Ikes'aki

T I  ret 
E n d s .



A B S T R A C T

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  us ed  

in c o n c e n t r a t e d  f o r m  in t h e s e  t e s t s  a n d  m a y  not  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 tes t d e s i g n s  w e r e  u s ed . 
S u c c e s s i v e  t e s t s  w e r e  d e s i g n e d  to r e d u c e  the 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 t h e  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  the p i p e  
m a t e r i a l .

T h r e e  g r o u p s  o f  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  and g a s o l i n e  in P o l y b u t y l o n e  ( P B ) , P o l y e t h y l e n e  (PE) , 
P o l y v i n y l c h l o r i d e  (PVC) a nd  C o p p e r  (C U ) p i p e s .

P e r m e a t i o n  b y  s m a l l  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 as  

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 PVC. Vc ace 
c o n t a m i n a t i o n  of j o i n e d  p i p e  s y s t e m s  (PVC and 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  w i t h  no j o i n t s  in p i p e s  s h o w e d  t h a t  P V C  b ut  n ot  
C o p p e r  wa 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 or  s y s t e m s  s h o w i n g  p e r m e a t i o n ,  the ran 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  an 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  and 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  the 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 .  Th e rank  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 y v i n y l c h l o r i d e  a n d  C o p p e r .

R e s u l t s  i n d i c a t e  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 p i p e  j o i n i n g  and s e a l i n g  c o m p o u n d s ,  a nd  a g r o u p  of 

c h e m i c a l s  that 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 i a s t i c  
p i p e s  w e r e  p e r m e a t e d .
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S O M E  F R E Q U E N T L Y  A S K E D  Q U E S T I O N S  C O N C E R N I N G  
P I P E  P E R M E A T I O N

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

Q. W H A T  IS P I P E  P E R M E A T I O N ?

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

Q. W H E N  W A S  P I P E  P E R M E A T I O N  F I R S T  D I S C O V E R E D ?

A. T h a t  is h a r d  t o  a n s w e r .  P i p e  p e r m e a t i o n  w a s  n o t  w i d e l y  r e p o r t e d

u n t i l  th 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  r e l e a s e d  t e s t  r e s u l t s  

in D e c e m b e r ,  1 9 8 2 ,  w h i c h  s h o w e d  t h a t  p l a s t i c  p i p e  c a n  be p e r m e a t e d  
b y  a n u m b e r  o f  c a r c i n o g e n s .  T h e  t e s t  w a s  s p o n s o r e d  b y  the 
C a l i f o r n i a  P i p e  T r a d e s  C o u n c i l  a n d  w a s  c o n d u c t e d  b y  A n l a b ,  an 

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

l e a d i n g  to t h a t  t e s t ,  h o w e v e r ,  r e v e a l e d  t h a t  t h e  E a s t  B 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  h a d  r e c o g n i z e d  p e r m e a t i o n  as e a r l y  as

1 9 7 8  a n d  h ad  r e p o r t e d  its f i n d i n g s  to th 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 .  F u r t h e r ,  the p r e s i d e n t  o f  t h e  S o c i e t y  o f  th e  P l a s t i c s  

I n d u s t r y  (a m a j o r  t r a d e  a s s o c i a t i o n  o f  p l a s t i c  r e s i n  a n d  p l a s t i c  
p r o d u c t  p r o d u c e r s )  s t a t e d ,  in r e s p o n s e  to D C A ' s  p e r m e a t i o n  

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

Q. IS O N L Y  P L A S T I C  P I P E  P E R M E A B L E ?

A. A s  f a r  as w e  k n o w ,  t h e  o n l y  t e s t i n g  fo r p e r m e a t i o n  h a s  b e e n
c o n d u c t e d  w i t h  p l a s t i c  p i p e  a n d  t h e  o n l y  r e p o r t e d  i n s t a n c e s  o f  
p i p e  p e r m e a t i o n  h a v e  i n v o l v e d  p l a s t i c  p i p e  ( a l t h o u g h  m e t a l  p i p e s  
h a v e  b e e n  u s e d  as t e s t  c o n t r o l ,  b u t  w e r e  n ot  p e r m e a t e d ) .  We 
b e l i e v e ,  h o w e v e r ,  t h a t  all p i p e  material*, s h o u l d  be t e s t e d  to 

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

B u d g e t  B il l 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 p p r o p r i a t e d  

f u n d s  f o r  a p e r m e a t i o n  s t u d y  c a l l e d  f o r  the t e s t i n g  of all 

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

Q. W H I C H  C H E M I C A L S  C A N  P E R M E A T E  P L A S T I C  P I P E ?

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

p l a s * i c  p i p e ,  n o r  u n d e r  w h i c h  c o n d i t i o n s  the p e r m e a t i o n  is m o s t  
l i k e l y  to o c c u r .  A m o n g  t h e  t o x i c s  d i s c o v e r e d  to p e r m e a t e ,  h o w ­
e v e r ,  a r e  s o m e  k n o w n  c a r c i n o g e n s  a n d  s o m e  w h i c h  ar e  k n o w n  to 
c a u s e  l i v e r  a n d  k i d n e y  d a m a g e ,  m o b i l i t y  i m p a i r m e n t ,  b i r t h  d e f e c t s ,  
l u n g  c o n g e s t i o n ,  n a u s e a ,  an d a n e m i a .  U n t i l  a c o m p r e h e n s i v e  t e s t  
is c o n d u c t e d ,  w e  s i m p l y  w o n ’t k n o w  w h i c h  c h e m i c a l s  p e r m e a t e  at 
h a z a r d o u s  l e v e l s .  T h e  A n l a b  t e s t  f o u n d  the f o l l o w i n g  w i l l



1 , 2 d i c h l o r o p r o p a n e
1 , 1, 1 t r i c h l o r o e t h a n e

t r i c h l o r o e t h y l e n e
1 , 1 d i c h l o r o e t h a n e
1 , 1 d i c h l o r o e t h y l e n e

E t h y l o x i r a n e
B e n z e n e

M e t h y l p y r o l e

B u t a n e
T o l u e n e

X y l e n e s

T r i m e t h y l b e n z e n e s  

T e t r a m e t h y 1b e n z e n e s  
E t h y l b e n z e n e  
C h l o r o f o r m  
L i n d a n e

(An a t t a c h m e n t  to t h i s  s e r i e s  o f  q u e s t i o n s  § a n s w e r s ,  e x c e r p t e d  
f r o m  " T h e  M e r c k  I n d e x "  s h o w s  s o m e  o f  th e  c o m m o n  u s e s  o f  t h e s e  
t o x i c  c h e m i c a l s . )

p e r m e a t e :

Q. W H Y  D J D  T H E  G O V E R N O R  V E T O  T H E  P I P E  P E R M E A T I O N  S T U D Y ?

A, In h i s  v e t o  m e s s a g e ,  th e  G o v e r n o r  s t a t e d ,  "I a m  e l i m i n a t i n g  the

$ 2 0 0 , 0 0 0  l e g i s l a t i v e  a u g m e n t a t i o n  f o r  th e  s t u d y  o f  the p e r m e a t i o n

n n d  i n f i l t r a t i o n  o f  t o x i c  c h e m i c a l s  i n t o  p i p e  an d p i p e  w a t e r  
m a i n s .  I b e l i e v e  it is m o r e  a p p r o p r i a t e  for t h i s  s t u d y  to be 
f u n d e d  b y  t h e  p i p e  i n d u s t r y . "

Q. W H Y  S H O U L D N ’T T H E  I N D U S T R Y  B E  R E Q U I R E D  T O  F U N D  T H E  S T U D Y ?

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

c o u l d  a f f e c t  m i l l i o n s  o f C a l i f o r n i a n s .  It r e q u i r e s  a t h o r o u g h  

a n d  o b j e c t i v e  e x a m i n a t i o n ,  .lust as s t a t i s t i c s  c a n  be m a n i p u ­
l a t e d ,  so c a n  t e s t  p r o t o c o l s  a n d  r e s u l t s .  A l t h o u g h  the p l a s t i c s
i n d u s t r y  a c k n o w l e d g e s  t h a t  t h e y  h a v e  k n o w n  of t h e  p e r m e a t i o n  

p h e n o m e n a  f o r  s o m e  t i me , t h e  i n d u s t r y  h a s  not b e e n  at th e f o r e ­

f r o n t  o f  a n y  e f f o r t  to 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  to sa fe  
a p p l i c a t i o n s .  F u r t h e r ,  t h e  p r e s i d e n t  o f  t h e  S o c i e t y  o f  the 
P l a s t i c s  I n d u s t r y ,  w h i l e  r e f e r r i n g  to th e  p e r m e a t i o n  t e s t s  

f i n a n c e d  b y  th e  C a l i f o r n i a  P i p e  T r a d e s  C o u n c i l ,  s t a t e d ,  " T h e r e  

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

b y  a s o u r c e  o p p o s e d  to the p r o d u c t  it is t e s t i n g . "  We c o n c u r  
t h a t  p r i v a t e l y  f u n d e d  t e s t s  m a y  h a v e  a c r e d i b i l i t y  p r o b l e m  a nd  

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

d i s c o u r a g e  r e l i a n c e  on  t e s t s  f u n d e d  b y  a d v o c a t e s  o f p r o d u c t s .
T h e  p o t e n t i a l  h e a l t h  h a z a r d  r e l a t e d  to p e r m e a t i o n  is s i m p l y  to-* 

s e r i o u s  t o  h a v e  its e x a m i n a t i o n  a n d  e v a l u a t i o n  f i n a n c e d ,  d e s i g n e d ,  
o r  c o n d u c t e d  b y a n y  o r g a n i z a t i o n  o t h e r  t h a n  o n e  t h a t  is t h o r o u g h l y  
a n d  u n q u e s t i o n a b l y  o b j e c t i v e .



Q. W A S  T H E  T E S T  F U N D E D  B Y  T H E  P L U M B E R S  U N I O N S  ( C A L I F O R N I A  P I P E  
T R A D E S  C O U N C I L )  A  R E L I A B L E  T E S T ?

A. T h e  e b j e c t i v e  o f  t h e  t e s t  w a s  to d e t e r m i n e  w h e t h e r  or not

c e r t a i n  c h e m i c a l s  c o u l d  p e r m e a t e  p l a s t i c  p i p e .  T h e  t e s t  did  
n o t  r e p l i c a t e  " r e a l - l i f e "  c i r c u m s t a n c e s .  It u s e d  h i g h l y  

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

a c c e l e r a t e  t h e  r e s u l t s .  T h e  t e s t  d i d  p r o v e  t h a t ,  u n d e r  t h o s e  
c o n d i t i o n s ,  p l a s t i c  p i p e  is p e r m e a b l e .  W'e k n o w  t h a t  a m u c h  

m o r e  e x p e n s i v e  a n d  s o p h i s t i c a t e d  t e s t ,  s u c h  as th e  on e  w h i c h  
t h e  G o v e r n o r  v e t o e d ,  is n e c e s s a r y  t o  a c c u r a t e l y  d e t e r m i n e  
w h i c h  c h e m i c a l s  w i l l  p e r m e a t e  a n d  u n d e r  w h i c h  s o i l  c o n d i t i o n s  
t h e  p e r m e a t i o n  w i l l  o c c u r .  T h e  p l u m b e r s '  t e s t  w a s  n o t  d e s i g n e d  

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

e v i d e n c e  o f  t h e  p r o b l e m  in o r d e r  to p r o m p t  r e s p o n s i b l e  p a r t i e s  
( s u c h  as th e S t a t e )  to c o n d u c t  a c o m p r e h e n s i v e  a n d  o b j e c t i v e  
t e s t .

Q. W H O  B E S I D E S  T H E  P L U M B E R S  U N I O N S  H A V E  H A D  E X P E R I E N C E  W I T H  
P E R M E A T I O N  T E S T I N G ?

A. A p p a r e n t l y  t h e  E a s t  B 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  c o n d u c t e d
s o m e  l i m i t e d  t e s t i n g  a f t e r  t h e i r  i n i t i a l  d i s c o v e r y  o f  p e r m e a t i o n .  
W e  h a v e  r e c e n t l y  l e a r n e d ,  a l s o ,  t h a t  t e s t i n g  h a s  b e e n  c o n d u c t e d  
b y  t h e  A m e r i c a n  W a t e r  W o r k s  S e r v i c e  Co. in N e w  J e r s e y  a n d  t h a t  

t h e  c o m p a n y ' s  r e s u l t s  h a v e  s h o w n  f i n d i n g s  s i m i l a r  to o u r  own.

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

B u d g e t  B i l l  p r o v i s i o n s .  S t r a n g e l y ,  a l t h o u g h  t he  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  lias j u r i s d i c t i o n  o v e r  the  r e g u l a t i o n  o f  p u b l i c  
d r i n k i n g  w a t e r  d i s t r i b u t i o n  s y s t e m s  an d  a l t h o u g h  the d e p a r t m e n t  
h a s  b e e n  a w a r e  o f  t h e  p e r m e a t i o n  p h e n o m e n a  at l e a s t  s i n c e  1978, 

D H S  lias n e v e r  s h o w n  a n y  i n t e r e s t  in p e r m e a t i o n  t e s t i n g  u n t i l  
n o w .

Q. H A S N ' T  A  P E R M E A T I O N  T E S T  B E E N  C O N D U C T E D  BY T H E  C I T I Z E N S  F O R  

S A F E  D R I N K I N G  W A T E R ?

A. No. T h e  C i t i z e n s  f o r  S a f e  D r i n k i n g  W a t e r  d i d  w i d e l y  r e p o r t  its

d i s c o v e r y  o f  l e a d  l e a c h i n g  in c o p p e r  p i p e .  T h e  t e s t  w a s  c o n d u c t e d  
at a f e w  l o c a t i o n s  in S a c r a m e n t o .  T h e  C i t y  o f  S a c r a m e n t o  s u b s e ­
q u e n t l y  t e s t e d  t h e  s a m e  w a t e r  t a p s  a n d  f o u n d  no e v i d e n c e  of 

l e a c h i n g .  T h e  o n l y  k n o w n  m e m b e r  o f  th e C i t i z e n s  f o r  S a f e  D r i n k i n g  

W a t e r ,  L y  t h e  w a y ,  is a p u b l i c  r e l a t i o n s  r e p r e s e n t a t i v e  for the 

P l a s t i c  P i p e  f, F i t t i n g  A s s o c i a t i o n ,  a t r a d e  a s s o c i a t i o n  w h i c h  
lias w o r k e d  c l o s e l y  w i t h  t he S o c i e t y  o f  th e  P l a s t i c s  I n d u s t r y .

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

Q. A S I D E  F R O M  L A B O R A T O R Y  T E S T I N G ,  W H E R E  H A S  P E R M E A T I O N  O C C U R R E D ?

A. It m a y  h a v e  o c c u r r e d  at t h e  C o y o t e  H i l l s  t r a c t  n e a r  the M c C o l l  
h a z a r d o u s  w a s t e  s i t e  in F u l l e r t o n .  F u r t h e r  t e s t i n g  n e e d s  to be



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

a t i o n  e p i s o d e  o c c u r r e d  at L e k k e r k e r k ,  a t o w n  in t h e  N e t h e r l a n d s .  

T h e r e ,  800 i n h a b i t a n t s  w e r e  e v a c u a t e d  w h e n  2 7 0  h o m e s  w e r e  c o n t a m ­
i n a t e d  b y  t o x i c s  in the s o i l  w h i c h  p e r m e a t e d  p l a s t i c  p i p e s  a n d  

c o n d u i t .  A l l  o t h e r  k n o w n  i n s t a n c e s  h a v e  b e e n  in th e  U . 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  h a s  r e p o r t e d  12 e p i s o d e s  of 

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

D i s t r i c t  in C o r t e  M a d e r a ,  o n e  i d e n t i c a l  e p i s o d e  h a s  b e e n  r e p o r t e d  

b y  t h e  N o r t h  M a r i n  C o u n t y  W a t e r  D i s t r i c t  in N o v a t o ,  T e t r a c h l o r o ­
e t h y l e n e  (PCE) h a s  permeate.d P E  p i p e  in D e l a w a r e ,  g a s o l i n e  

d i s t i l l a t e s  p e r m e a t e d  P E  p i p e  in C o l u m b u s ,  O h i o ,  a n d  g a s o l i n e  

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

A R E N ' T  T H E  P L U M B E R S  S I M P L Y  O P P O S I N G  P L A S T I C  P I P E  B E C A U S E  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  R E D U C E S  L A B O R  C O S T S ?

T h e  a d v o c a t e s  o f  p l a s t i c  p i p e  w a n t  y o u  t o  t h i n k  t h a t  is t he  

r e a s o n .  A c t u a l l y ,  t h e r e  a r e  m i n i m a l  e c o n o m i c  c o n s i d e r a t i o n s  
r e l a t e d  to t h e  p l a s t i c  p i p e  i s s u e .  A s  y o u  k n o w ,  SRI I n t e r n a t i o n a l  
( f o r m e r l y  S t a n f o r d  R e s e a r c h  I n s t i t u t e )  is c u r r e n t l y  p r o d u c i n g  an 

e n v i r o n m e n t a l  i m p a c t  r e p o r t  ( E . I . R . )  f o r  t h e  D e p a r t m e n t  of  

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

d u c e d  b y  SRI (the f i na l r e p o r t  w i l l  n o t  b e  c o m p l e t e d  u n t i l  n e x t  

y e a r )  r e p o r t s  on  p a g e  I V . F - 1  t h a t  t h e  p r o p o s e d  e x p a n d e d  u s e  of  

p l a s t i c s  in h o m e  c o n s t r u c t i o n  w o u l d  a m o u n t  to a l a b o r  s a v i n g s  o f  
o n l y  a b o u t  $ 50  p e r  s i n g l e  f a m i l y  r e s i d e n c e .  T h e  E . I . R .  d o e s  not 
i n c l u d e  a r e v i e w  o f  the p e r m e a t i o n  p h e n o m e n a ,  so no a c c u r a t e  

c o s 1 5 a r e  a v a i l a b l e  on t he  l a b o r  c o s t  d i f f e r e n t i a l  b e t w e e n  the  

i n s t a l l a t i o n  o f  u n d e r g r o u n d  p l a s t i c  p i p e  a nd  t h e  i n s t a l l a t i o n  
o f  a l t e r n a t i v e  m a t e r i a l s .  H o w e v e r ,  s i n c e  p l u m b i n g  th e i n t e r i o r  
o f  a h o u s e  is m u c h  m o r e  c o m p l i c a t e d  t h a n  s i m p l y  l a y i n g  p i p e  in 
a t r e n c h ,  w e  c a n  a s s u m e  t h a t  th e  i m p a c t  o n  l a b o r  c o s t s  - - i f  

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

W H Y  T H E N ,  A R E  T H E  F L U M B E R S  S O  C O N C E R N E D  A B O U T  P E R M E A T I O N ?

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

o u r  m e m b e r s h i p  h a s  bee., v e r y  a c t i v e  in t h e  p r o m o t i o n  o f  t e c h ­

n o l o g i e s  to d e l i v e r  p u r e  w a t e r  a n d  to p r o v i d e  a d e q u a t e  s a n i t a t i o n .  
O u r  i n i t i a l  e x a m i n a t i o n  i n t o  th e  p l a s t i c  p i p e  i s s u e  h a d  b e e n  

p r o m p t e d  by  a f e a r  t h a t  t h e  h e a l t h  o f  p l u m b e r s  h a d  b e e n  s e v e r e l y  
e n d a n g e r e d  b y  t h e  u s e  of  a d h e s i v e s  r e q u i r e d  f o r  t h e  b o n d i n g  of  
p l a s t i c  p i p e ,  j u s t  as, 50 y e a r s  ag o,  o u r  f e a r  t h a t  w o r k i n g  w i t h  
a s b e s t o s  w a s  c a u s i n g  c a n c e r  a m o n g s t  o u r  m e m b e r s h i p  l ed  to o u r  

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

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



Q. H O W  C O M F  T H E  E . I . R .  D O E S  N O T  I N C L U D E  A N  E X A M I N A T I O N  O F  T H E  
P E R M E A T I O N  I S S U E ?

A. W e  t h i n k  it s h o u l d .  U n f o r t u n a t e l y  t h e  p r o p o n e n t s  o f  t h e  E . I . R .  

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

s t u d y  w a s  b e i n g  d e t e r m i n e d  b y  t h e  E . I . R .  T a s k  F o r c e  m e m b e r s h i p  
( a l t h o u g h  at l e a s t  t w o  o f  t h e  p a r t i c i p a n t s ,  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  r e p r e s e n t a t i v e  a n d  th e  S o c i e t y  o f  t h e  P l a s t i c s  

I n d u s t r y  sp ok es pe r so n- ,  w e r e  a p p a r e n t l y  w e l l  a w a r e  o f  t h e  i s s u e  

b u t  c h o s e  n o t  to r e v e a l  it) a n d  it w a s  t h e r e f o r e  n e v e r  i n c l u d e d  

i n  t h e  E . I . R . ' s  o r i g i n a l  w o r k  p l a n .  W h e n  p e r m e a t i o n  e v e n t u a l l y  

b e c a m e  a p u b l i c  i s s u e ,  v a r i o u s  e n v i r o n m e n t a l  a n d  l a b o r  o r g a n i ­
z a t i o n s ,  s o m e  l e g i s l a t o r s ,  a n d  e v e n  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  r e q u e s t e d  t h a t  a n  e v a l u a t i o n  o f  p i p e  p e r m e a t i o n  be 
i n c l u d e d  i n t h e  E . I . R .  D e s p i t e  t h e  s t r o n g  e v i d e n c e  t h a t  t h i s  

p r o b l e m  r e e d s  a c a r e f u l  a n a l y s i s ,  t h e  D e p a r t m e n t  o f  H o u s i n g  5 
C o m m u n i t y  D e v e l o p m e n t  a c c e d e d  to t h e  d e m a n d s  o f  t h e  p l a s t i c  

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

Q. W H A T  R E A S O N S  D I D  T H E  D E P A R T M E N T  O F  H O U S I N G  8 C O M M U N I T Y  D E V E L ­
O P M E N T  G I V E  F O R  R E F U S I N G  T O  I N C L U D E  P E R M E A T I O N  T E S T I N G  A S  A N  
E L E M E N T  O F  T H E  E . I . R ?

A. T h e  d e p a r t m e n t  c o n t e n d e d  t h a t  u n d e r g r o u n d  p i p e s  a^ e  o u t s i d e  of  

t h e i r  j u r i s d i c t i o n .  T h a t  c o n t e n t i o n  is n o t  t r u e .  W h i l e  w a t e r  

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

at t h e  p r o p e r t y  li ne)  to the  s t r u c t u r e  a r e  w i t h i n  t h e  j u r i s d i c ­

t i o n  o f  D H C D .  C l e a r l y ,  if a p l a s t i c  w a t e r  m a i n  c a n  be p e r m e a t e d ,  
s o  c a n  a p l a s t i c  s e r v i c e  l i n e  c a r r y i n g  w a t e r  u n d e r  a r e s i d e n t i a l  
y a r d .  D H C D  h a s  f r e q u e n t l y  s i d e d  w i t h  t h e  p l a s t i c  i n d u s t r y  

r e p r e s e n t a t i v e s  d u r i n g  E . I . R .  T a s k  F o r c e  d i s p u t e s ,  so t h e  
d e p a r t m e n t ' s  r e f u s a l  w a s  no t s u r p r i s i n g .

Q. W H A T  IS T H E  M A G N I T U D E  OF  T H E  P P J B L E M ?

A. N o  o n e  c a n  k n o w  f o r  s u r e ,  b u t  w e  b e l i e v e  it c a n  be a p r o b l e m  
w i t h  e n o r m o u s  c o n s e q u e n c e s .  U n t i l  a c o m p r e h e n s i v e  t e s t  is 

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

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

a n s w e r s .  Its  p o s s i b l e ,  h o w e v e r ,  to s p e c u l a t e  w i t h  s o m e  a s s u r a n c e  
a b o u t  t h e  m a g n i t u d e  o f  t h e  p r o b l e m :

T h e  E . I . R .  d r a f t  p r e p a r e d  b y  SRI e s t i m a t e s  t h a t  o v e r  25% of  all 
C a l i f o r n i a n s  w i l l  l i v e  in h o m e s  p l u m b e d  b y  p l a s t i c  p i p e  w i t h i n  
t h e  n e x t  25 y e a r s  if t h e  p r o p o s e d  n e w  u s e s  o f  p l a s t i c  a r e  

a p p r o v e d .  It is s a f e  to e s t i m a t e  t h a t  at l e a s t  t h a t  m a n y ,  an d  
p r o b a b l y  m a n y  m o r e ,  w i l l  a l s o  b e  s e r v e d  b y  u n d e r g r o u n d  p i p e  
s y s t e m s  w h i c h  i n c l u d e  at l e a s t  s o m e  p l a s t i c .  (The m a n a g e r  o f  
t h e  S a n  J u a n  S u b u r b a n  W a t e r  D i s t r i c t  in S a c r a m e n t o  C o u n t y  h a s  
e s t i m a t e d  t h a t  98%  o f  t h e  n e w  h o m e s  in h i s  d i s t r i c t  h a v e  p l a s t i c  
w a t e r  l i n e s  f r o m  th e h o u s e  to t h e  m a i n . )  C o n s i d e r  a l s o  t h a t



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

C a l i f o r n i a  ( e v e r y  o n e  o f  t h e m  c o u l d  e v e n t u a l l y  t r i g g e r  so me  

p e r m e a t i o n  a c t i v i t y ) ,  t h a t  t h e r e  a r e  nov' t e n s  o f  t h o u s a n d s  o f  
C a l i f o r n i a  h o m e s  n e a r  h a z a r d o u s  w a s t e  s i t e s  (s u c h  as the  C o y o t e  

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

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

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

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

A d d i t i o n a l l y ,  t h e  C a l i f o r n i a  P i p e  T r a d e s  C o u n c i l  is p a r t  o f  a 

c o a l i t i o n  o f  o r g a n i z a t i o n s  w h i c h  h a v e  b e e n  a c t i v e l y  p u s h i n g  for 
p e r m e a t i o n  t e s t i n g .  • O t h e r  m e m b e r s  o f  t h e  c o a l i t i o n  i n c l u d e  
t h e  C i t i z e n s  f o r  a B e t t e r  E n v i r o n m e n t ,  t h e  C o n s u m e r  F e d e r a t i o n  

o f  C a l i f o r n i a ,  t h e  F r i e n d s  o f  t h e  E a r t h ,  a n d  th e N a t u r a l  R e s o u r c e s  

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



T h e  M e r c k  I n d e x . 9 t h  E d i t i o n ,  M e r c k  a n d  C o m p a n y ,  Inc.,
N e w  J e r s e y ” 19/6.
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C h a p t e r  I I I . N

1. S U M M A R Y

T h e  g e n e r a l  t o p i c  of the q u a l i t y  of p o t a b l e  w a t e r  

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

o f  p i p i n g  is b e i n g  i n t r o d u c e d  t h a t  r a i s e s  q u e s t i o n s  
a b o u t  t he  q u a l i t y  of the p o t a b l e  w a t e r  t h a t  it d e l i v e r s .  
R e c e n t  t e s t s  s u g g e s t  t h a t  s u c h  w a t e r  m a y  c o n t a i n  o r g a n i c  
c h e m i c a l s ,  p r i n c i p a l l y  p l a s t i c i z e r s  a n d  s o l v e n t s ,  m o s t  
o f  w h i c h  w e r e  i n t r o d u c e d  i n t o  the e n v i r o n m e n t  w i t h i n  t h e  
l a s t  g e n e r a t i o n .  S e v e r a l  a r e  k n o w n  o r  s u s p e c t e d  

c a r c i n o g e n s .  P l a s t i c  p i p e  r e p r e s e n t s  a s p e c i f i c  e x a m p l e  
of t he g e n e r i c  w a y  in w h i c h  we are r e s t r u c t u r i n g  o u r  
i n d o o r  e n v i r o n m e n t .  T h u s ,  a d i s c u s s i o n  of t h i s  t o p i c  

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

q u a l i t y .  W h a t ,  if any, g o v e r n m e n t  a c t i o n s  a r e  c a l l e d  
f o r  is a t i m e l y  c h a l l e n g e .

2. B A C K G R O U N D

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

o f  t he c o u n t r y  a r e  b e g i n n i n g  to u t i l i z e  p l a s t i c  p i p e  f o r  
p o t a b l e  w a t e r  d i s t r i b u t i o n .  P o l y v i n y l  c h l o r i d e  (PVC) 

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

r e s i d e n c e .  E a c h  of t h e s e  p i p e s  r e q u i r e s  a h o o t  of 
f o r m u l a t i o n s  c a l l e d  p r i m e r s ,  d e g r e a s e r s  an d  s e a l a n t  

c e m e n t s  w h i c h  c o n t a i n  o r g a n i c  s o l v e n t s  (for 

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

f o u r  m a j o r  s o l v e n t s  for  t h e i r  m a j o r  c o n s t i t u e n t s  - 
m e t h y l  e t h y l  k e t o n e  (MEK), d i m e t h y l f o r m a m i d e  (DMF), 

c y c l o h e x a n o n e  (CH) a n d  t e t r a h y d r o f u r a n  (THF). O t h e r  
c h e m i c a l s  a r e  s u b s t i t u t e d  f r o m  t i m e  to time,  s u c h  as 
m e t h y l  b u t y l  k e t o n e .  G o v e r n m e n t  a g e n c i e s  h a v e  n o t  y e t  
e x a m i n e d  th e s a f e t y  or p u r i t y  of i n g r e d i e n t s  in t h e s e  

f o r m u l a t i o n s .

B e c a u s e  of s p o r a d i c ,  u n e x p l a i n e d  s y m p t o m a t o l o g y  

r e p o r t e d  b y s o m e  p l u m b e r s  w h o  i n s t a l l  p l a s t i c  p i p e , *  th e 
C a l i f o r n i a  H e a l t h  S e r v i c e s  D e p a r t m e n t  (D H S ) c o n d u c t e d  

e x h a u s t i v e  b i b l i o g r a p h i c  r e s e a r c h  o n the t o x i c o l o g y  of 

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

s y s t e m  (CNS) p r o m p t e d  c o n c e r n .  A n  a r t i c l e  i n d i c a t i n g  

t h a t  p l a s t i c  p i p e  l e a c h e s  its s o l v e n t s  i n t o  d r i n k i n g  
w a t e r  w a s  u n c o v e r e d .

P L A S T I C  P I P E  F O R  P O T A B L E  W A T E R

* T h e  p i p e s  a r e  cut, u s u a l l y  at t h e  c o n s t r u c t i o n  s i te , 

a n d  i n s t a l l e d  by w a y  of p r i m e r s  a n d  c e m e n t s ,  t h r o u g h  
v a r i o u s  c o n f i g u r a t i o n s  a n d  j o i n t s .  T h e  j o i n t  p e r  f o o t  
o f  p i p e  f or C P V C  ( i n s i d e  r e s i d e n c e s )  a v e r a g e s  1 j o i n t  

p e r  1 - 1 / 2  f o o t  of p i p e .
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DH S  w a s  u n a b l e  to f i n d  an y  f u r t h e r  r e s e a r c h  o n  t h i s  

s u b j e c t .  B e c a u s e  p l a s t i c  p i p e  fo r p o t a b l e  w a t e r  in 

C a l i f o r n i a  is in the i n i t i a l  s t a g e s  of c o d e  a p p r o v a l  b y  
t h e  S t a t e ’s H o u s i n g  C o m m i s s i o n  a nd  b y  o n e  m o d e l  c o d e  
o r g a n i z a t i o n ,  a n d  b e c a u s e  of th e  p o t e n t i a l  f or  c o n s u m e r  

e x p o s u r e  to t o x i c  c h e m c i a l s ,  D H S  d e c i d e d  t h a t  m o r e  
c o m p r e h e n s i v e  r e s e a r c h  on the l e a c h i n g  p h e n o m e n o n  w a s  
n e c e s s a r y .

3. T H E  M O N T G O M E R Y  S T U D Y  O N  P VC  & C P V C  P L A S T I C  P I P E

D H S  c o m m i s s i o n e d  the M o n t g o m e r y  T e s t i n g  L a b o r a t o r y  

(M TL ) t o  c o n d u c t  t h e  f i r s t  g o v e r n m e n t - a u t h o r i z e d  s t u d y  
to m e a s u r e  t h e  a m o u n t  of s o l v e n t s  t h a t  l e a c h e d  i n t o  

d r i n k i n g  w a t e r  f r o m  p l a s t i c  p i p e  (2). T h e s e  t e s t s  
p r o v i d e d  t h e  f i r s t  s u b s t a n t i v e  e v i d e n c e  t h a t  c e r t a i n  
p l a s t i c  p i p e  fo r p o t a b l e  w a t e r  s y s t e m s  m a y  p o s e  a h e a l t h  

h a z a r d  f o r  c o n s u m e r s .

T w o  e x p o s u r e  c o n d i t i o n s  w e r e  s i m u l a t e d  in t he  

s t u d y .  T h e  f i r s t ,  u s i n g  s t a t i c  s y s t e m s ,  s i m u l a t e d  
l e a c h i n g  in n e w l y  c o n s t r u c t e d  p l u m b i n g  s y s t e m s  (PVC  a n d  
C P V C )  in w h i c h  w a t e r  is a l l o w e d  to r e m a i n  s t a g n a n t  for  a 

p e r i o d  of t i m e  p r i o r  to the o c c u p a t i o n  of a n ew  
d w e l l i n g ,  o r d u r i n g  a n y  p r o l o n g e d  a b s e n c e  f r o m  a 

d w e l l i n g .

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

u s a g e ,  e m p l o y e d  C P V C  p i p e .  Hot an d c o l d  w a t e r  w e r e  u s e d  

f o r  b o t h  s e t s  of t e s t s ,  as w e l l  as " g o o d "  a n d  " p o o r "  

j o i n t s * a n d  v a r i o u s  t y p e s  of w a t e r  (3).

T h e  p r e c i s i o n  of the a n a l y t i c  i n s t r u m e n t s  w a s  

r e d u c e d  by the h i g h  c o n c e n t r a t i o n  of s o l v e n t s  f o u n d  in 
th e  s y s t e m .  A l s o ,  the s t u d y  d e s i g n  i t s e l f  
u n d e r e s t i m a t e d  a v e r a g e  ] o i n t  p e r  r u n n i n g  f o o t  of p i p e .  
T h u s ,  DHS  e s t i m a t e d  t h a t  l a b o r a t o r y  v a l u e s  
u n d e r s t a t e d  t r u e  e x p o s u r e  by as m u c h  a s  50 p e r c e n t .

3 . A. T E S T  R E S U L T S

R e s u l t s  of the M T L  t e s t s  w e r e  a n a l y z e d  by DH S  (4). 

S i n c e  n o n e  of t he  s o l v e n t s  had p r e v i o u s l y  b e e n  f o u n d  in 
p o t a b l e  w a t e r ,  D H S  d e v e l o p e d  l o n g - t e r m  an d s h o r t - t e r m  

e x p o s u r e  l i m i t s  by r e f e r e n c e  to a v a i l a b l e  l i t e r a t u r e ,  
m o s t l y  b a s e d  on i n d u s t r i a l  e x p o s u r e .  ( T a b l e  I)

* C a r e  w a s  t a k e n  to p r e v e n t  an y  e x c e s s  of p r i m e r s  a n d  

c e m e n t s  in t he "g o o d "  j o i n t s .  N o r m a l  i n s t a l l a t i o n  

p r o c e d u r e s  w e r e  u s e d  f o r  " p o o r "  j o i n t s .
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T A B L E  I

C a l i f o r n i a  D e p a r t m e n t  o f  H e a l t h  S u g g e s t e d  M a x i m u m  A c c e p t a b l e  

C o n c e n t r a t i o n  of S o l v e n t s  in P o t a b l e  W a t e r  (in pp m)

L o n g - t e r m  S h o r t - t e r m

E x p o s u r e  E x p o s u r e

A. M e t h y l  e t h y l  k e t o n e  (MEK) 36 p p m  3 6 0  p p m

B. T e t r a h y d r o f u r a n  (THF) 36 p p m  36 0 p p m

C. C y c l o h e x a n o n e  (CH) 17 p p m  1 7 0  p p m

D. D i m e t h y l f o r m a m i d e  (DMF) 1 . 8  p p m  3 . 6  p p m

N O T E :  C o n c e n t r a t i o n  e x p r e s s e d  in p a r t s  p e r  b i l l i o n

_________________ a r e  1 , 0 0 0  t i m e s  t h e s e  v a l u e s . ____________________________

B a s e d  o n  D H S  e x p o s u r e  c r i t e r i a ,  the c o m b i n e d  

c o n c e n t r a t i o n s  of the m a j o r  s o l v e n t s  c a m e  to w i t h i n  75 
a n d  80 p e r c e n t  of th e s u g g e s t e d  s h o r t - t e r m  m a x i m u m  

a c c e p t a b l e  c o n c e n t r a t i o n  ( S T M A C ) .  A s s u m i n g  a p o s s i b l e  
u n d e r e s t i m a t i o n  o f  50 p e r c e n t ,  t he t r u e  v a l u e s  m a y  
a c t u a l l y  be a b o v e  t he  s u g g e s t e d  S T M A C .  B o t h  T H F  a n d  D M F  

a c t u a l l y  e x c e e d e d  the  s h o r t - t e r m  m a x i m u m  a c c e p t a b l e  
c o n c e n t r a t i o n  s u g g e s t e d  by DH S (5).

A c c o r d i n g  to d a t a  a n a l y s i s  b y  DHS, in " w o r s t  c a s e "  

f o r m u l a t i o n s  ( i n g e s t i o n  of p o w d e r e d  i n f a n t  f o r m u l a  
p r e p a r e d  w i t h  t a p  w a t e r ) ,  t he  s u g g e s t  S T M A C  (18 ppm) is 

g r e a t l y  e x c e e d e d  b y m e a s u r e d  v a l u e s  —  as  m u c h  as 
t w e n t y - f o l d  —  in th e c a s e  of T H F  (375 p p m ) .  DMF  a l s o  
e x c e e d e d  the " w o r s t  c a s e "  s u g g e s t e d  S T M A C  ( 0 . 2  p p m )  b y  

t w e n t y - o n e  f o l d  (4. 3 p p m ) .  T h e  D H S  f o u n d  t h i s  a m o u n t  t o  
s u g g e s t  a " s u b s t a n t i a l  p o t e n t i a l  h a z a r d  fo r i n f a n t s  in 
n e w l y - p l u m b e d ,  u n f l u s h e d  h o m e s . " *

W h i l e  th e c a r c i n o g e n i c i t y  of D M F  h a s  n o t  b e e n  

s u f f i c i e n t l y  s t u d i e d ,  th e N a t i o n a l  C a n c e r  I n s t i t u t e  
p l a n s  a t h r e e - y e a r  c a r c i n o g e n i c i t y  t e s t  to a s s e s s  the

* T h e r e  h a s  b e e n  c o n s i d e r a b l e  s c i e n t f i c  d e b a t e  on the 

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

t i c a l  e v i d e n c e  v a r i e s  d e p e n d i n g  on the v a r i a b l e s  of 

e l a p s e d  t i m e  a n d  d w e l l  time,  as w e l l  as t h e  c h e m i c a l ' s  
s o l u b i l i t y  o r  i n s o l u b i l i t y .  M o r e o v e r ,  as d i s c u s s e d  

b e l o w ,  w h a t  m a y  h a p p e n  w i t h  the  c o m p o n e n t s  of the 
f o r m u l a t i o n s  m a y  be the r e v e r s e  for v o l a t i l e  
o r g a n i c s .
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p o t e n t i a l  of D M F  f o r  p r o d u c i n g  c a n c e r .  S i m i l a r  t e s t i n g  
is p l a n n e d  by t h e  N a t i o n a l  I n s t i t u t e  f o r  O c c u p a t i o n a l  

S a f e t y  a n d  H e a l t h  ( N I O S H )  o n  t h e  t o x i c i t y  of T H F  and  
CH.

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

In a d d i t i o n  to s o l v e n t s ,  the M T L  d a t a  s h o w  t h a t  

w a t e r  t h a t  h a s  b e e n  l e f t  s t a n d i n g  fo r tw o  w e e k s  c a n  
a c c u m u l a t e  o v e r  1 0 0  p p b  (the E P A  s t a n d a r d )  of the 
t r i h a l o g e n a t e d  m e t h a n e s .  D H S  h y p o t h e s i z e d  t h a t  t h e s e  
c o m p o u n d s  m a y  h a v e  c o m e  f r o m  the p i p e  i t s e l f  and n o t  
f r o m  t h e  s o l v e n t  (See T a b l e  II).

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

E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  (EP«) f o r  t he  C o u n c i l  on 
E n v i r o n m e n t a l  Q u a l i t y  (CEQ) h a v e  c o n s i d e r a b l y  s t r e n g t h­

e n e d  t h e  e v i d e n c e  l i n k i n g  e l e v a t e d  r i s k s  of c a n c e r  w i t h  

c h l o r o f o r m ,  b r o m o f o r m ,  d i c h l o r o b r o m o m e t h a n e  and d i b r o m o -  
c h l o r o m e t h a n e  ( 6 , 7 , 8 ) .  M o r e o v e r ,  E P A  s u g g e s t s  a w a t e r  

q u a l i t y  c r i t e r i o n  for  t o t a l  t r i h a l o m e t h a n e s  in a m b i e n t  
w a t e r  at z e r o  (0). B e c a u s e  of t e c h n o l o g i c a l  and 
e c o n o m i c  f e a s i b i l i t y  f a c t o r s ,  h o w e v e r ,  the p r o p o s e d  

c r i t e r i o n  is s e t  at 0 . 1 9  p p b .  If thi s m e a s u r e m e n t  is 
f o l l o w e d ,  t he  a v e r a g e  t o t a l  t r i h a l o m e t h a n e s  (7 7.8 ppb ) 
r e p r e s e n t s  a 4 0 9 - f o l d  i n c r e a s e  o v e r  the E P A  s u g g e s t e d  

c r i t e r i o n .  In o n e  p i p e  t e s t  s y s t e m ,  the a m o u n t  of t o t a l  
t r i h a l o m e t h a n e s  ( 1 5 2 . 7  p p b )  r e p r e s e n t s  a l e v e l  e q u a l  to 
8 0 3  t i m e s  the  s u g g e s t e d  c r i t e r i o n .  (see F i g u r e  I)

I I I . C .  C A R B O N  T E T R A C H L O R I D E ,  T E T R A C H O L Q R O E T H E N E  A N D

T R I C H O L O R O E T H A N E

E x c e s s i v e  l e v e l s  of t h e s e  c h e m i c a l s  w e r e  a l s o  f o u n d  

in t h e  M T L  d a t a  (see T a b l e  III). B e c a u s e  of the c a n c e r  

r i s k s  a s s o c i a t e d  w i t h  a l l  of t h e s e  c h e m i c a l s ,  EP A 
s u g g e s t s  z e r o  as the  s a f e ,  i.e. n o n - t h r e s h o l d  a s s u m p t i o n  
l e v e l .

T h e  E P A  s u g g e s t e d  w a t e r  q u a l i t y  c r i t e r i o n  u n d e r  the 
C l e a n  W a t e r  A c t  is 0 . 4  p p b  f o r  c a r b o n  t e t r a c h l o r i d e  (9),

0 . 8  p p b  f o r  t e t r a c h l o r o e t h e n e  (10) a n d  2 . 7  p p b  for
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F O U R  V O L A T I L E  H A L O G E N A T E ! )  C O M P O U N D S  I N  W A T E R  ( T W O  W E E K S  S T A T I C  S A M P L E S )

C O N C E N T R A T E D  ( u g / 1 )  ( p p b ) ( 1 )

TABLE II

T E S T  T E S T

S Y S T E M  V A R I A B L E S

1  C P V C / G o o d /

H o t  P a s a d e n a

2  C P V C / P o o r /

H o t  P a s a d e n a

3  C P V C / G o o d /

C o l d  P a s a d e n a

4  C P V C / P o o r /  

C o l d  P a s a d e n a

5  P V C / G o o d /

S t a t e  P r o j e c t

6  P V C / G o o d /  

C o l o r a d o  R i v e r

T O T A L  ( a v e r a g e )

E P A / C A L I F O R N . ' A  S T A N D A R D

E P A  S U G G E S T E D  W A T E R  

Q U A L I T Y  C R I T E R I A * 2 )

C H L O R O F O R M

9 2

b 9

7 8

1 4 6

3 . 1

2 5

DICHLORO- 
B R O M O M E T H A N E

3 . 0

3 . 3  

3 . 5

3 . 3  

0.2

12

D I  B R O M O ­

C H L O R O M E T H A N E

2 . 4

3 . 0

2 . 9

2.6

0.1

11

B R O M O F O R M

0 . 7

1 . 3  

0 . 9

0.8

N D

2 . 4

0 . 1 9

T O T A L  T R I ­

H A L O M E T H A N E S *

9 8 . 1

7 6 . 6

8 5 . 3

1 5 2 . 7

3 . 4

( 3 1 . 5 ) + +  

|31.5)++

( 3 2 . 6 ) + +

( 3 2 . 6 ) + +  

(0.1) ++

5 0 . 4  ( 5 3 )  + +

7 7 . 8 3  + + +  

100 

0 . 1 9

+  V a l u e  r e p r e s e n t s  a  1 . 5 - f o l d  i n c r e a s e  o v e r  D i e  E l  A / C a l i f o r n i a  S t a n d a r d  a n d  a  7 6 8 - f o l d  i n c r e a s e  

o v e r  t h e  E P A  S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n .

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

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

+ + +  T h e  a v e r a g e  t o t a l  t r i h a l o m e t h a n o s  ( 7 7 . 8 3 )  r e p r e s e n t s  a  4 0 9 - f o l d  i n c r e a s e  o v e r  t h e  E P A  

S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n .

( 1 )  A l l  d a t a  i n  t a b l e  a r e  f r o m  A p p e n d i x  X I ,  p . 2  o f  D H S  R e p o r t .  P l e a s e  s e e  f o o t n o t e  3  f o r  a n  

e x p l a n a t i o n  o f  t e s t  s y s t e m s  1 - 6 .  F i g u r e s  s h o w n  i n  b o x e s  e x c e e d  e i t h e r  t h e  E P A / C a l i f o r n i a  

S t a n d a r d ,  E P A  S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n ,  o r  b o t h - !

( 2 )  E P A  S u g g e s t  W a t e r  Q u a l i t y  C r i t e r i o n ,  e s t i m a t e d  a t  1 0 “ , , .  T h i s  m e a n s  t h a t  a t  t h e  s t a t e d  l e v e l

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

i n
4

Z

I L  J i  I I

h
i



F I G U R E  I

T O T A L  T R I H A L O M E T H A N E S  
( i n c l u d e s  C H L O R O F O R M ,  D I C H L O R O B R O M O M E T H A N E , 

D I B R O M O C H L O R O M E T H A N E  a n d  B R O M O F O R M )

8 0 3  X E P A  C R I T E R I O N

E P A  S U G G E S T E D  AMBU'.NT W A T E R  C O N C E N T R A T I O N  S H O U L D  B E  0 F<^R M A X I M U M  P R O T E C T I O N
O F  H U M A N  H E A L T H .
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F I G U R E  II. T e s t  4 R e s u l t  

C A R B O N  T E T R A C H L O R I D E

12 5  X E P A  
C R I T E R I O N

50 p p b O B S E R V E D  L E V E L

5 p p b +

4 . 5 p pb *

* *
0.4 p p b * *  *

+ C A L I F O R N I A  A C T I O N  L E V E L

* N A T I O N A L  A C A D E M Y  O F  S C I E N C E S  S N A R L  
(S N A R L  = S u g g e s t e d  N o  A f f e c t  

R e s p o n s e  level )

** E P A  C A N C E R  A S S E S S M E N T  G R O U P  S N A R L
*** E P A  C R I T E R I O N

N O T E :  T h e  E P A  C a n c e r  A s s e s s m e n t  G r o u p
S N A R L  a n d  t h e  E P A  C r i t e r i o n  are. 
i n d e n t i c a l  for t h i s  c o m p o u n d .

«

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

O F  H U M A N  H E A L T H
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t r i c h l o r o e t h e n e . T h e  M T L  d a t a  i l l u s t r a t e s  an i n c r e a s e  
as h i g h  a s  1 2 5 - f o l d  o v e r  th e  E P A - s u g g e s t e d  l e v e l  to r 

c a r b o n  t e t r a c h l o r i d e  (see F i g u r e  II), a 1 2 - f o l d  i n c r e a s e  
f o r  t e t r a c h l o r o e t h e n e  (see F i g u r e  III), a n d  in o n e  t e s t  
s y s t e m ,  an e x c e s s i v e  l e v e l  of t r i c h l o r o e t h e n e .  (See 

T a b l e  III T e s t  S y s t e m  5). By C a l i f o r n i a ' s  o w n  a c t i o n  
l e v e l  (5 p p b ) ,  the i n c r e a s e  is 1 0 - f o l d  f o r  c a r b o n  
t e t r a c h l o r i d e  an d o v e r  2 - f o l d  for  t e t r a c h l o r o e t h e n e  (see 
F i g u r e s  II a n d  II I ).

II I . D .  D I - (2 - E T H Y L H E X Y L )P H T H A L A T E  (DEHP)

R e c e n t  s t u d i e s  by E P A  (11), p a r t i a l l y  r e l y i n g  on  

d a t a  f r o m  the N a t i o n a l  C a n c e r  I n s t i t u t e ,  d e m o n s t r a t e  t he  
c a r c i n o g e n i c i t y  of D E H P  in a n i m a l s .  T h e  E P A  s t u d y  
s u g g e s t s  a r i s k  a s s e s s m e n t  t h r e s h o l d  of 3.8 p p b  f r o m  
D E H P - c o n t a m i n a t e d  d r i n k i n g  w a t e r . *  A l t h o u g h  t h i s  

s u g g e s t e d  c r i t e r i o n  d o e s  n o t  y e t  h a v e  r e g u l a t o r y  f o r c e ,  
l e v e l s  up t o  2 4 6  p p b  of D E H P  w e r e  f o u n d  in the s t a t e ' s  
t e s t s  144 h o u r s  a f t e r  f i l l i n g  a C P V C  p i p e  s e g m e n t .  T h i s  
r e p r e s e n t s  a 6 4 - f o l d  i n c r e a s e  o v e r  th e E P A  r e c o m m e n d e d  
c r i t e r i o n  (see F i g u r e  IV). M o r e o v e r ,  p r e l i m i n a r y  
e v i d e n c e  s u g g e s t s  t h a t  D E H P  and d i b u t y l  p h t h a l a t e  ( a l s o  

f o u n d  in the M T L  t e s t s )  m i g r a t e  m o r e  s l o w l y  i n t o  w a t e r  
a f t e r  d a y s  or w e e k s  of p i p e  use. T he  m i g r a t i o n  is 
i n d e p e n d e n t  of w h e t h e r  the i n i t i a l  j o i n t  w a s  " g o o d” or 

" b a d . "  T h i s  s u g g e s t s  an i n c r e a s e d  a p p e a r a n c e  of t h e s e  
c o m p o u n d s  w i t h  time,  p e r h a p s  d u e  to the a g i n g  or 
f a t i g u i n g  of th e p i pe .

11 I.E. P O L Y B U T Y L E N E  (PB) T E S T S

P o l y b u t y l e n e  (PB) d o e s  no t r e q u i r e  s o l v e n t  f o r m u­

l a t i o n s  fo r i n s t a l l a t i o n .  P r e l i m i n a r y  t e s t s  on thi s 
t y p e  ot p i p e  w e r e  c o n d u c t e d  for the s a m e  a d m i n i s t r a t i v e  
p r o c e e d i n g  of t h e  C a l i f o r n i a  H o u s i n g  C o m m i s s i o n .  Th e 
t e s t s  w e r e  n o t  as c o m p r e h e n s i \ e  as the t e s t s  o n  PVC a n d  
C P V C .  T h e s e  i n i t i a l  t e s t s  w e r e  c o n d u c t e d  o n  P B  p i p e  

i t s e l f ,  on  the a s s u m p t i o n  th at  if a c h e m i c a l  w e r e  not in 

t he  p i pe ,  it w o u l d  n o t  be f o u n d  in the w a t e r .
C a l i f o r n i a  A n a l y t i c a l  L a b s  (C.A.L.) c o n d u c t e d  t w o  s e t s  
o f  t e s t s  on PB p i p e .  T h e  f i r s t  te st  r e p o r t e d  5 0 - 5 0 0  p p m  
(ing/kg) o f D E H P  a nd  a s i m i l a r  a m o u n t  of b u t y l a t e d  
h y d r o x y - t o l u e n e  (BHT) in the p i p e  i t s e l f .  T h e  
s u b s e q u e n t  t e s t  by  C . A . L .  r e p o r t e d  2 0 - 3 0  p p m  (mg /kg ) of 

DEHP . T h e  m a n u f a c t u r e r  of PB r e s i n  (used to m a n u f a c t u r e  
the p i p e )  s p o n s o r e d  t e s t s  on  PB p i p e  by R a d i a n

* A s s u m i n g  a p e r s o n  c o n s u m e s  two l i t e r s  of w a t e r  p e r  d a y  

w i t h  an a v e r a g e  w e i g h t  of  70 kg an d  10 0  p e r c e n t  
a b s o r p t i o n ,  at a r i s k  of 1 X 10-6.
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T A B L E  III

T h r e e  V o l a t i l e  H a l o g e n a t e d  C o m p o u n d s  in W a t e r  (Tw o W e e k  S t a t i c  S a m p l e s )

C o n c e n t r a t i o n  (fig/1) (ppb)

T E S T

S Y S T E M

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

C A R B O N
T E T R A C H L O R I N E

T E T R A -
C H L O R E T H E N E

T R I -
C H L O R E T H E N E

1

2

3

4 

5. 

6

C P V C / G o o d / H o t  P a s a d e n a  

C P V C / P o o r / H o t  P a s a d e n a  

C P V C / G o o d / C o l d  P a s a d e n a  

C P V C / P o o r / C o l d  P a s a d e n a  

P V C / G o o d / S t a t e  P r o j e c t  

P V C / G o o d / C o l o r a d o  R i v e r

32

21

32

50

0 . 4

0 . 5 0 . 1 1 . 1

C A L I F O R N I A

A C T I O N
L E V E L

5.0 4. 0 4 .0

E P A  S U G G E S T E D  
W A T E R  Q U A L I T Y  
C R I T E R I A

0 .4 0 . 8 2.7

+ V a l u e  r e p r e s e n t s  a  t e n - f o l d  i n c r e a s e  o v e r  t h e  C a l i f o r n i a  A c t i o n  L e v e l  a n d  1 2 5 - f o l d  
i n c r e a s e  o v e r  t h e  E P A  S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n .

+ +  V a l u e  r e p r e s e n t s  a 2 - f o l d  i n c r e a s e  o v e r  t h e  C a l i f o r n i a  A c t i o n  L e v e l  a n d  a 1 2 - f o l d  i n c r e a s e  
o v e r  t h e  E P A  S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n .

N o t e :  S e e  r e f e r e n c e  f o r  d e c r i p t i o n  o f  t e s t  s y s t e m s .  T e s t s  1-4 w e r e  o n  C P V C ,  w h i l e  5 a n d  6

w e r e  f o r  P V C  p i p e .  O t h e r  d i f f e r e n c e  t e s t e d  w e r e  j o i n t s  a n d  w a t e r  s o u r c e s .  F i g u r e s  s h o w n  
in b o x e s  e x c e e d  e i t h e r  t h e  E P A  C r i t e r i o n  o r  t h e  C a l i f o r n i a  A c t i o n  L e v e l .



I

F I G U R E  III. T e s t  1 R e s u l t  

T E T R A C H L O R O E T H E N E

9.7 p p b *

4 . 0 p p b +

3 . 5 p p b  *

0 . 9 p p b * *

0 .8 p p b * * *

I

* 12 x E P A  C R I T E R I O N

+ C A L I F O R N I A  A C T I O N  L E V E L

* N A T I O N A L  A C A D E M Y  O F  S C I E N C E S  SNARI  
( S N A R L  = S u g g e s t e d  N o  A f f e c t  

R e s p o n s e  L e v e l )

** E P A  C A N C E R  A S S E S S M E N T  G R O U P  S N A R L  

*** E P A  C R I T E R I O N

E P A  S U G G E S T E D  A M B I E N T  W A T E R  C O N C E N T R A T I O N  S H O U L D  B E  0 F O R  M A X I M U M  PP 07E CTI |

O F  H U M A N  H E A L T H

0 = S A F E  L E V E L
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F I G U R E  IV

226  p p b

D i - (2 - e t h y l h e x y l ) p h t h a l a t e  (DEHP)

V O L A T I L E  C O M P O U N D  L E V E L S  F O U N D  IN T W O  S T A T I C  S A M P L E S  

C O N C E N T R A T I O N  g/1) (ppb) (1)

64 X E P A  
R E C O M M E N D E D  
C R I T E R I O N

246  p p b (2)

* E P A  S U G G E S T E D  S A F E T Y  L E V E L  
E S T I M A T E D  A T  1 X 1 0“6

(1) D a t a  f r o m  T a b l e  3 - 1 1  o f the 

M o n t g o m e r y  S t u d y  e n t i t l e d :  
" C o n c e n t r a t i o n  o f  V o l a t i l e  
O r g a n i c  an d  B a s e  N e u t r a l  a n d  
A c i d  E x t r a c t i b l e  C o m p o u n d s  in 
t h e  S t a t i c  C P V C / P o o r  J o i n t s /
C o l d  W a t e r  S y s t e m . "
(See F o o t n o t e  2.)

(2) D a t a  d e r i v e d  f r o m  1 4 4 - h o u r  

s a m p l e  t i m e  w i t h  2 4 - h o u r  d w e l l  
ti m e .

(3) D a t a  d e r i v e d  f r o m  4 8 - h o u r  s a m p l e  
t i m e  w i t h  2 4 - h o u r  d w e l l  time.

s

3 . 8  p p b *
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L a b o r a t o r i e s  of  S a c r a m e n t o ,  C a l i f o r n i a  an d A u s t i n ,
T e x a s .  T h e s e  t e s t s  s t a n d  in s t a r k  c o n t r a s t  to t e s t s  b y

C . A . L .  R a d i a n ' s  t e s t s  r e p o r t e d  n e g l i g i b l e  l e v e l s  (1 ppm) 
o f  D E H P  in e x t r a c t s  o f  PB p i p e .  R a d i a n  a l s o  r e p o r t e d  
t h e  p r e s e n c e  of a l k y l b e n z e n e  s u l f o n a t e  (13). T h i s  

c h e m i c a l  a n d  B H T  (12) a r e  c o m m o n l y  u s e d  a n t i o x i d a n t s  a n d  
a r e  c u r r e n t l y  r e c e i v i n g  i n c r e a s e d  t o x i c o l o g i c a l  
a t t e n t i o n  fo r  p o s s i b l e  c o n s u m e r  h a z a r d s .  S i m u l t a n e o u s  

a n a l y s i s  of s a m p l e s  by  b o t h  la b  g r o u p s  ha s n o t  b e e n  
d o n e .  Th e  c o n t r o v e r s y  is u n r e s o l v e d .  H o w e v e r ,  t e s t i n g  
o f  P B  p i p e  in a m a n n e r  s i m i l a r  to the c o m p r e h e n s i v e  
t e s t s  o n  P V C  a n d  C P V C  w i l l  be c o n d u c t e d  in the n e a r  
f u t u r e  u n d e r  t he  a u t h o r i t y  of the C a l i f o r n i a  D e p a r t m e n t  
o f  H o u s i n g .

4. C O N C L U S I O N S

R e c e n t  t e s t s  in C a l i f o r n i a  on  p l a s t i c  p i p e  a r e  the 

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

u n d e r s t a n d i n g  o f  t h e  l e a c h i n g  of c e r t a i n  c h e m i c a l s ,  s o m e  
o f  t h e m  k n o w n  c a r c i n o g e n s ,  i n to  d r i n k i n g  w a t e r  f r o m  
t h e s e  p i p e s .  U n t i l  s u c h  t i m e  as r i g o r o u s  i n v e s t i g a t i o n s  

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

h a z a r d  .*

T e s t  R e s u l t s  I n d i c a t e :

1. A  2 0 - f o l d  i n c r e a s e  of T H F  o v e r  the s u g g e s t e d  

s h o r t - t e r m  m a x i m u m  a c c e p t a b l e  c o n c e n t r a t i o n  in 
" w o r s t  c a s e "  f o r m u l a t i o n s .

2. A  2 1 - f o l d  i n c r e a s e  of D M F  o v e r  the s u g g e s t e d  

s h o r t - t e r m  m a x i m u m  a c c e p t a b l e  c o n c e n t r a t i o n  in 
" w o r s t  c a s e "  f o r m u l a t i o n s .

3. B e c a u s e  of th e t o x i c i t y  of DMF, the C a l i f o r n i a  

H e a l t h  S e r v i c e s  D e p a r t m e n t  f o u n d  a s u b s t a n t i a l  
p o t e n t i a l  h e a l t h  h a z a r d  for i n f a n t s  in n e w l y  

p l u m b e d ,  u n f l u s h e d  ho m e s .

4. T r i h a l o g e n a t e d  m e t h a n e s  e x c e e d e d  the E P A  a c t i o n  

l e v e l  (100 p p b )  in w a t e r  t h a t  has b e e n  l e f t  s t a n d i n g

* T h e  D H S  h a s  d e t e r m i n e d  e l s e w h e r e  t h a t  m e t a l s  f r o m  

i r o n  o r  c o p p e r  p i p e s  ar e u n l i k e l y  to p o s e  a h u m a n

h e a l t h  p r o b l e m  in C a l i f o r n i a  r e s i d e n c e s  (14).*
H o w e v e r ,  s i n c e  t he  r e p o r t  on iron or c o p p e r  p i p e s  is

n o t  a p a r a l l e l  s t u d y  to this p l a s t i c  p i p e  a n a l y s i s ,
d i r e c t  c o m p a r i s o n s  c a n n o t  be ma d e .

III.N. 12



f o r  two  w e e k s .  A v e r a g e  ’e v e l s  e x c e e d  s u g g e s t e d  E P A  
c r i t e r i o n  f o r  a m b i e n t  w a t e r  b y  4 0 9 - f o l d  a n d  in o n e  

i n s t a n c e  by 8 0 3 - f o l d .

5. C a r b o n  t e t r a c h l o r i d e  a n d  t e t r a c h l o r o e t h e n e ,  b o t h  

s u s p e c t e d  h u m a n  c a r c i n o g e n s ,  e x c e e d e d  t h e  E P A  
s u y g e s t e d  c r i t e r i a  by  1 2 5 - f o l d  a n d  1 2 - f o l d ,  
r e s p e c t i v e l y .

6. DEHP, a k n o w n  a n i m a l  c a r c i n o g e .  , e x c e e d e d  the E P A  

s u g g e s t e d  a c t i o n  l e v e l  b y  6 4 - f o l d .

7. A l l  the r e p o r t e d  l e v e l s  in th e M o n t g o m e r y  t e s t s  m a y  

w e l l  h a v e  b e e n  u n d e r e s t i m a t e d  b y  50 p e r c e n t  b e c a u s e  

o f  the c o n c e n t r a t i o n  of c h e m i c a l s  in the t e s t i n g  
e q u i p m e n t  an d  b e c a u s e  th e t e s t  s y s t e m ' s  p i p e  
c o n f i g u r a t i o n  d i d  n o t  f u l l y  r e f l e c t  a v e r a g e  j o i n t  
p e r  r u n n i n g  f o o t  of p i p e ,

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

s y s t e m s  by C . A . L .  r e p o r t e d  D E H P  in the p i p e  in 
v a r y i n g  a m o u n t s ,  in o n e  t e s t  up to 500 p p m  ( m g / k g ) .  
R a d i a n  L a b s  r e p o r t e d  n e g l i g i b l e  a m o u n t s  o f  D E H P  in 

f o u r  (4) t e s t s .  Th e  C a l i f o r n i a  D e p a r t m e n t  of 
H o u s i n g  w i l l  c o n d u c t  f u r t h e r ,  m o r e  c o m p r e h e n s i v e  
t e s t s  in ihe  n e a r  f u t u r e .

9. P o l y b u t y l e n e  p i p e  a p p e a r s  to c o n t a i n  b u t y l a t e d  

h y d r o x y - t o l u e n e  (BHT) a n d  a l k y l b e n z e n e  s u l f o n a t e .  
R e c e n t  t o x i c o l o g i c a l  s t u d i e s  r a i s e  the q u e s t i o n  of 
p o s s i b l e  t o x i c  e f f e c t s  of lo ng  t e r m  i n g e s t i o n  of 
t h e s e  c o m p o u n d s .



L I S T  O F  W O R K S  C O N S U L T E D

W an g ,  T . C . ,  a n d  B r i c k e r ,  J . L . ;  " 2 - B u t a n o n e  a n d  

T e t r a h y d r o f u r a n  c o n t c m i n a t i o n  in the w a t e r  s u p p l y . "  
B u l l ♦ E n v i r o n .  C o n t a m .  T o x i c o l . 23, 6 2 0 - 6 2 3  (19 79 ).

J a m e s  M. M o n t g o m e r y ,  C o n s u l t i n g  E n g i n e e r s ,  Inc.: 

" S o l v e n t  L e a c h i n g  F r o m  P o t a b l e  W a t e r  P l a s t i c  P i p e s . "  
F i n a l  R e p o r t  of the  H a z a r d  A l e r t  S y s t e m ,  C a l i f o r n i a  

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 / D e p a r t m e n t  of 
I n d u s t r i a l  R e l a t i o n s .  O c t o b e r  1980.

The  f o l l o w i n g  i n f o r m a t i o n  o u t l i n e s  th e s p e c i f i c  

d i f f e r e n c e s  b e t w e e n  t he  v a r i a b l e s  i n c l u d e d  in the 
six  M o n t g o m e r y  t e s t  s y s t e m s  m e n t i o n e d  in the t e x t  

a n d  i n c o r p o r a t e d  i n t o  the a c c o m p a n y i n g  t a b l e s  and  
c h a r t s .  E a c h  s y s t e m  is d e s c r i b e d  by p i p e  s y s t e m ,  
j o i n t  a n d  w a t e r  s o u r c e :

T e s t  S y s t e m  1 

T e s t  S y s t e m  2 

T e s t  S y s t e m  3 

T e s t  S y s t e m  4 
T e s t  S y s t e m  5 

T e s t  S y s t e m  6

C P V C / G o o d / H o t  P a s a d e n a  
C P V C / P o o r / H o t  P a s a d e n a  

C P V C / G o o d / C o l d  P a s a d e n a  
C P V C / P o o r / C o l d  P a s a d e n a  
P V C / G o o d / S t a t e  P r o j e c t  
P V C / G o o d / C o l o r a d o  R i v e r

" F i n a l  R e p o r t  on P o t e n t i a l  H e a l t h  H a z a r d s  A s s o c i a t e d  

W i t h  t h e  Us e o f  P l a s t i c  P i p e  in P o t a b l e  W a t e r  

S y s t e m s . "  H a z a r d  E v a l u a t i o n  S y s t e m  ^ n d  I n f o r m a t i o n  
S e r v i c 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 / D e p a r t m e n t  of 
I n d u s t r i a l  R e l a t i o n s .  O c t o b e r  17, 1980.

T h r o u g h o u t  the  t a b l e s  an d c h a r t s  of t h i s  c h a p t e r ,  

r e f e r e n c e  is m a d e  to " s t a n d a r d s , "  " m a x i m u m  
a c c e p t a b l e  l e v e l s , "  " a c t i o n  l e v e l s , "  " s u g g e s t e d  
w a t e r  q u a l i t y  c r i t e r i o n , "  " s u g g e s t e d  n o - a f f e c t  
r e s p o n s e  l e v e l s "  ( S N A R L S )  an d " s u g g e s t e d  m a x i m u m  
a c c e p t a b l e  c o n c e n t r a t i o n s "  ( S T M A C ) .  A l l  of t h e s e  
m e a s u r e m e n t s  a r e  h e l p f u l  to a g r e a t e r  u n d e r s t a n d i n g  

of the r e l a t i v e  t o x i c i t y  an d p o t e n t i a l  
c a r c i n o g e n i c i t y  of the c h e m i c a l s  in q u e s t i o n .  T h e y  
h a v e  v a r y i n g  d e g r e e s  of l e g a l  r e l e v a n c e  an d 
s c i e n t i f i c  u s e f u l n e s s .

O n l y  " s t a n d a r d s "  h a v e  b i n d i n g  le gal, i.e. m a n d a t o r y  

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

t i m e s  m a d e  as " r e c o m m e n d a t i o n s "  for a s t a n d a r d -  
s e t t i n g  p r o c e e d i n g .  It is c r i t i c a l  to n o t e  t h a t  
" s t a n d a r d s "  (an d its s y n o n y m s )  ar e a c o m b i n a t i o n  of 
r e c o m m e n d e d  s c i e n t i f i c  l e v e l s  for s a f e t y  an d 
e c o n o m i c  f e a s i b i l i t y  f a c t o r s  t h a t  are b a s e d  on the 
s t a t u s  o f  c u r r e n t  t e c h n o l o g i c a l  e q u i p m e n t .  In 

s h o r t ,  " w a t e r  q u a l i t y  c r i t e r i a "  an d  " S N A R L S "  a re  the 
m o s t  s p e c i f i c  s c i e n t i f i c  m e a s u r e m e n t  as it r e l a t e s  
d i r e c t l y  to h e a l t h  a n d  s a f e t y  for p e o p l e  w h o  d r i n k  

th e w a t e r .  m . u .  14



F u r t h e r ,  " c r i t e r i a "  d e v e l o p e d  by  E P A  u n d e r  the C l e a n  

W a t e r  A c t  a r e  n o r m a l l y  r e l e v a n t  to a m b i e n t  w a t e r ,  
n o t  t a p  w a t e r .  H o w e v e r ,  if c h e m i c a l s  f o u n d  in 
a m b i e n t  w a t e r ,  e. g.  s t r e a m s ,  g r o u n d  w a t e r ,  e t c . ,  a r e  

n o t  a f f e c t e d  by w a t e r  t r e a t m e n t  o r  m a y  e n t e r  p o t a b l e  
w a t e r  s y s t e m s  a f t e r  t r e a t m e n t ,  t h e s e  " c r i t e r i a "  ar e  
h i g h l y  r e l e v a n t  to s a f e t y  c o n s i d e r a t i o n s  f o r  th e 
c o n s u m i n g  p u b l i c .

L a s t l y ,  " c r i t e r i a "  a n d  " S N A R L S , "  w h e t h e r  d e v e l o p e d  

b y  th e N a t i o n a l  A c a d e m y  of S c i e n c e  o r  E P A ' s  C a n c e r  

A s s e s s m e n t  G r o u p ,  a r e  u s u a l l y  n o t  a i m e d  at the 

g r e a t e s t  r i s k  p o r t i o n  of the p o p u l a t i o n ,  i.e. y o u n g  

c h i l d r e n  a n d  p r e g n a n t  w o m e n .  R a t h e r ,  t h e y  are  
g e a r e d  to  a g e n e r a l  a d u l t  p o p u l a t i o n  b a s e .  As a 
r e s u l t ,  the  a u t h o r  h a s  c h o s e n  t h e s e  c r i t e r i a  a n d  

S N A R L S  a t  a r i s k  l e v e l  f o r  c a n c e r  a t  1 X ) 0 - 6 .
In the w o r d s  of E P A,  " t h e  a m b i e n t  w a t e r  
c o n c e n t r a t i o n  s h o u l d  be z e r o  b a s e d  o n  t he 

n o n - t h r e s h o l d  a s s u m p t i o n  f o r  (t hese) c h e m i c a l s . "

C o m p r e h e n s i v e  p u b l i c  p o l i c y  a s s e s s m e n t  of s a f e t y  
f a c t o r s  f o r  d r i n k i n g  w a t e r  as it a f f e c t s  h u m a n  
h e a l t h  s h o u l d  t a k e  al l  of the a b o v e  i n t o  
c o n s i d e r a t i o n .

6. " C o n t a m i n a t i o n  of G r o u n d  W a t e r  by T o x i c  O r g a n i c  
C h e m i c a l s . "  C o u n c i l  o n  E n v i r o n m e n t a l  Q u a l i t y .

J a n u a r y  1981.

7. " D r i n k i n g  W a t e r  a n d  C a n c e r . "  R e v i e w  of R e c e n t  

F i n d i n g s  a n d  A s s e s s m e n t  of R i s k s . "  P r e p a r e d  by 
S c i e n c e  R e s e a r c h  S y s t e m s ,  Inc., for  the C o u n c i l  on  
E n v i r o n m e n t a l  Q u a l i t y .  D e c e m b e r  1980.

8. "A'-bient W a t e r  Q u a l i t y  C r i t e r i a  for H a l o m e t h a n e s ., "

U . S . E . P . A .  4 4 0 / 5 - 8 0 - 0 5 1 .

9. " A m b i e n t  W a t e r  Q u a l i t y  C r i t e r i a  f or  C a r b o n  

T e t r a c h l o r i d e . "  U . S . E . P . A .  4 4 0 / 5 - 8 0 - 0 2 6 ,  O c t o b e r  

1980.

10. " A m b i e n t  W a t e r  Q u a l i t y  C r i t e r i a  for T e t r a c h l o ­

r o e t h e n e . "  U . S . E . P . A .  4 4 0 / 5 - 8 0 - 0 2 6 ,  O c t o b e r  19 8 0.

11. " P r i o r i t y  R e v i e w  L e v e l  1 - D i - (2 - e t h y l h e x y l ) p h t h a l a t e  
( D E H P ) . "  O f f i c e  of T o x i c  S u b s t a n c e s ,  U . S . E . P . A .  

N o v e m b e r  28, 19 80.

12. V o r h e s s ,  C.V. , et  a_l. : " D e v e l o p m e n t a l  n e u r o b e -

h a v i o r a l  t o x i c i t y  of b u t y l a t e d  h y d r o x y t o l u e n e  in 
r a t s . "  F o o d  C o s m e t . T o x i c o l . 19, 1 5 3 - 1 6 2  (-1981).

13. P i g o t t ,  G . H . ,  a n d  I s h m a e l ,  J. " A  c o m p a r i s o n  b e t w e e n  

in v i t r o  t o x i c i t y  of P V C  p o w d e r s  a nd  t h e i r  t i s s u e  
r e a c t i o n  in in v i v o ."  A n n . O c c u p . H y g . 22, 1 1 1 - 1 1 9  

(1979)

14. DHS Report, o£. c i t . p. 37 (footnote).



Shell Chemical Company
A CtviS'On et S^etl O il Company

June 6 , 1983 P .O .B o x  7637
Stockton, C A  95207

Senator Paul Fisher 
Pouch V
Juneau, Alaska 99811

ATTENTION: Elieen Glenn
Administrative Assistant

Dear Ms. Glenn:

I am writing this letter at the suggestion of C. Chuck Dummann of 
du Alaska Company, Inc. Chuck has informed me that Senator Fisher has 
introduced Bill ŜB-214 that is of great interest to Shell Chemical 
Company.

The Bill would adopt the 1982 Uniform Plumbing Code as the required 
Code for the State. Currently the State operates under the 1979 version. 
While there are several minor changes between 1979 and 1982, there is a 
major change of importance to us. This change appears in Section 1004.
It  incorporates the use of polybutylene as an approved plumbing pipe along 
with the more traditional materials such as copper and galvanized pipe.

For your general information I am enclosing a selection of litera ture 
on the subject of poiybutylene. As you can see, i t  is a versatile  material 
capable of performing in many severe conditions.

In addition to these proven performance characteristics there are 
several reasons particular to the State of Alaska that make the passing 
of B ill § SB-214 important:

1. The mobile home industry has for years used poiybutylene.
We estimate over 80 percent of all mobile homes are plumbed 
with poiybutylene. The manufactured housing industry outside 
of Alaska has a d istin ct cost advantage over the Alaska 
based manufacturer. The Alaska builder does not have the 
advantage of polybutylene's low cost.

2. The low installed cost of poiybutylene puts the Alaska 
builder at a disadvantage to a major portion of the remainder 
of the United States. Mobile home and manufactured housing 
builders in other states have the advantage of using poiy­
butylene. This puts the Alaska builder in an uncompetitive 
situation.
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3.  In addition to polybutylene's advantages in plumbing 
application, its use is rapidly growing in f i r e  sprinklers. 
Poiybutylene is now listed by Factory Mutual. Approval of 
poiybutylene in plumbing application would greatly assist 
its development in the fire  sprinkler insta lla tion .

4. Given the Alaska climate, poiybutylene has a special feature 
of being freeze resistant. Simply put, properly installed 
poiybutylene will not rupture as will conventional material 
when frozen.

Thank you for your effort thus far. Poiybutylene is a proven material 
around the United States and around the world and belongs as a material 
available to the people of Alaska.

I am ready to come to Juneau to testify  or speak to anyone on the 
subject i f  i t  would be helpful.

I hope that Senator Fisher will maka every effort possible to move this 
Bill forward.

Very truly yours,

ff).cQ. D QwsO/p
M. J. O'Brien 
Regional Sales Manager 
Poiybutylene Department

MJO/ja

Fnclosures

cc: Chuck Dummann
Gordon Evans 
Ely, Guess and Rudd 
Juneau, Alaska



BiliiNo. Sen

T i t l e  "An R crW Ta t l  ng 'to-'tha: p-lujbingxXode^ Contact: Judy Knight 
465-2700 
Bob Bacolas

Date April 12, 1983

Every three years, the International Association of Plumbing and 
Mechanical O ff ic ia ls  revises its  minimum standards for the ins ta l­
lation of plumbing to incorporate technological advances. The 1982 
code described in this b ill is the most recent e ffo rt in this regard. 
The 1979 code presently in e ffe ct  for the State of Alaska is therefore 
outdated and will not be reprinted by the International Association of 
Plumbing and Mechanical O ff ic ia ls .

Adoption of the 1982 Uniform Plumbing Code would bring Alaska's minimum 
standards into conformity with those commonly accepted and used by 
industry across the nation. The latest edition of the Uniform Plumbing 
Code is also commonly adopted by political subdivisions in the state 
as the minimum standards enforced under their building inspection 
programs.

The Department of Labor support passage of this b ill 
have any fiscal impact.

It would not

rtment of Labor



RELATIVE DEGREE OF CONCERN REGARDING 
POTENTIAL ENVIRONMENTAL IMPACTS"

Impart
Area

Potable Water Ora in, Waste, and Vc-
PT a s 11 o Metal Plastic Met

PR/PE • PVC/CPVC Conpor
Ga! v . 
Steel AITS PVC/CPVC

Copper/
Ga 1.Steel

Public Health 3 A
4 3 3 0 0 0

Worker Safety 1 2 4 2 2 2 3f
Worker Heal th 0 3 4 2 4 4 3+
Fire Safety 3 2 0 0 5 4 0
Smoke Toxicity 1 3 0 0 3 5 0
Other Impacts 0 0 0 0 1 1 0

LA
I n

Key: 0 - Ho concern 3 - About averaoe concern
1 - Considerably less concern than average '1 - More concern than average
2 - Less concern than average 5 - Considerably more concern than

average

hole: High relative concern does not necessarily imply high absolute concern;
significance of ratings depends on mitigation measures taken.

More for coppct , less for galvanized.



O F F I C E  O F T H E  S T A T E  A R C H I T E C T  

A D V I S O R Y  B U L L E T I N

D E C E M B E R  51, 1982

TO: A R C H I T E C T S ,  E N G I N E E R S ,  S C H O O L  D I S T R I C T S  A N D
C O U N T Y  S U P E R I N T E N D E N T S

RE: U S E  O F  P L A S T I C  P I P E  IN P U B L I C  S C H O O L  B U I L D I N G S

T h e  S t r u c t u r a l  S a f e t y  S e c t i o n  of  the O f f i c e  of th e S t a t e  A r c h i t e c t  
( O S A / S S S ) ,  w h i c h  is c h a r g e d  w i t h  a d m i n i s t e r i n g  the " F i e l d  A c t " ,  
h a s  r e s p o n d e d  as f o l l o w s  to i n q u i r i e s  r e g a r d i n g  the u s e  o f  p l a s t i c
p i p i n g  in p u b l i c  s c h o o l  c o n s t r u c t i o n :

1. T h e  c u r r e n t  S t a t e  B u i l d i n g  S t a n d a r d  w h i c h  a p p l i e s  

to p l u m b i n g  s y s t e m s  in p u b l i c  s c h o o l s  is t he S t a t e  
P l u m b i n g  C o d e ,  P a r t  5 of T i t l e  24, CAC , i s s u e d  in

R e g i s t e r  68'', No. 41 d a t e d  N o v e m b e r  2, 1968.

2. T h e  r e s t r i c t i o n s  o n  m a t e r i a l s  w h i c h  c a n  be u s e d  for 
p i p i n g  a n d  f i t t i n g s  fo r d r a i n a g e  s y s t e m s ,  v e n t  s y s t e m s

o r  w a t e T  d i s t r i b u t i o n  s y s t e m s  are c o n t a i n e d  in A r t i c l e  P2 
. o f  P a r t  5, T i t l e  24. In a d d i t i o n  to t h e  s p e c i f i c  

m a t e r i a l s  l i s t e d  in S e c t i o n  P 2 08 , P 2 1 1 ,  P 2 1 2  a n d  P 2 1 5  of 

A r t i c l e  P 2 , p r o v i s i o n  is m a d e  for u s e  o f  " o t h e r  a p p r o v e d  
m a t e r i a l s "  as d e t e r m i n e d  b y  the e n f o r c i n g  a u t h o r i t y .

3. T h e  S t a t e  A r c h i t e c t  h a d  d e t e r m i n e d  in 197 4 t h a t  in 

p u b l i c  s c h o o l  p r o j e c t s  p l a s t i c  pi pe  of  the a p p r o p r i a t e  
t y p e  an d c l a s s  c o u l d  be u s e d  o n l y  for v e n t  p i p i n g  in 

b u i l d i n g s ;  w a s t e  l i n e s  in p o r t a b l e  b u i l d i n g s ;  d r a i n s  
c a r r y i n g  a c i d  w a s t e s  trom  l a b o r a t o r i e s ;  a n d  p l u m b i n g  
l i n e s  c a r r y i n g  gas, w a t e r  and d r a i n a g e  w a s t e s  u n d e r ­
g r o u n d  o u t s i d e  o f  b u i l d i n g s .  T h i s  has b e e n  the p o l i c y  
e n f o r c e d  b y  O S A / S S S  s i n c e  t h a t  d a t e .

4. O n  t he  10 N o v e m b e r  19 82  the D i v i s i o n  o f  C o d e s  a n d  

S t a n d a r d s  of  the D e p a r t m e n t  of 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 s u e d  xn I n f o r m a t i o n a l  B u l l e t i n  No. SH 8 2 - 5  
r e g a r d i n g  p l a s t i c  f i n i n g  s y s t e m s  w h i c h  s t a t e s  in pa rt:

" T h e  D e p a r t m e n t  of H o u s i n g  an d  C o m m u n i t y  D e v e l o p ­

m e n t  (HCD) h as  u n d e r t a k e n  a n  E n v i r o n m e n t a l  I m p a c t  
R e p o r t  u n d e r  the p r o v i s i o n s  of the C a l i f o r n i a  
E n v i r o n m e n t a l  Q u a l i t y  A c t  b e f o r e  a u t h o r i z i n g  the 

e x p a n d e d  u s e  o f  p l a s t i c  pipe.



• ■ •* O f f i c e  o f  t h e  S t a t e  A r c h i t e c t  -2- D e c e m b e r  31, 1 9 8 2

A

T h e  E n v i r o n m e n t a l  I m p a c t  R e p o r t  is r e q u i r e d  
b e c a u s e  a s i g n i f i c a n t  c o n t r o v e r s y  e x i s t s ,  an d  

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

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

e f f e c t s  b y  l e a c h i n g  h a z a r d o u s  or c a r c i n o g e n i c  
c h e m i c a l s ,  a n d / o r  m a y  p o s e  f i r e  s a f e t y  o r  w o r k e r  
s a f e t y  h a z a r d s .  T h e  t y p e s  o f  p i p e  b e i n g  s t u d i e d  
a r e  PVC, C P V C ,  a n d  PB f or  p o t a b l e  w a t e r  a n d  A B S  

a n d  P V C  for  d r a i n ,  w a s t e  a n d  v e n t .

T h e  E n v i r o n m e n t a l  I m p a c t  R e p o r t  w i l l  a l s o  e v a l u a t e  
e x i s t i n g  u s e s  of p l a s t i c  a n d  m e t a l  p i p e .  U n t i l  

the E n v i r o n m e n t a l  I m p a c t  R e p o r t  is c o m p l e t e d  a n d  
r e v i e w e d ,  the e x p a n d e d  u s e  o f  p l a s t i c  p i p e  is n o t  
a p p r o v e d  b y  t h e  s t a t e *  b e y o n d  t h e  u s e s  a d o p t e d  b y  
t he  s t a t e  in 1 9 7 9 * * . "

* (For r e s i d e n t i a l  u s e s . )

** ( U n i f o r m  P l u m b i n g  C o d e ,  1 9 7 9  E d i t i o n )

5. B e c a u s e  of  t h e  p a r t i c u l a r  c o n c e r n s  r a i s e d  r e g a r d i n g  th e  

p o t e n t i a l  h e a l t h  h a z a r d s  t h a t  m a y  e x i s t  w h e n  p l a s t i c  p i p e  
is u s e d  in t r a n s p o r t i n g  p o t a b l e  w a t e r  for  u s e  b y  s c h o o l

a g e  c h i l d r e n  th e O f f i c e  of  th e S t a t e  A r c h i t e c t  is r e c o m m e n d ­
ing t h a t  p l a s t i c  p i p e  n o t  be u s e d  o n  s c h o o l  s i t e s  fo r  

p o t a b l e  w a t e r  d i s t r i b u t i o n  s y s t e m s  u n t i l  t h e  E n v i r o n m e n t a l  
I m p a c t  R e p o r t  b e i n g  p r e p a r e d  b y  H C D  is c o m p l e t e d  a n d  r e v i e w e

6 . U n t i l  t h e  r e s u l t s  o f  t h e  E n v i r o n m e n t a l  I m p a c t  R e p o r t  a r e  

' r e v i e w e d  a n d  e v a l u a t e d  the O S A / S S S  w i l l  c o n t i n u e  to l i m i t
the u s e  of p l a s t i c  p i p e  f o r  p l u m b i n g  s y s t e m s  in p u b l i c  
s c h o o l  p r o j e c t s  to v e n t  p i p i n g  in b u i l d i n g s ,  w a s t e  l i n e s  

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

■Sarry/J/. W a s s e r m a n  
S t a t e  A r c h i t e c t  
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N. P L A S T I C  P I P E  F O R  P O T A B L E  W A T E R

A  n e w  k i n d  o f p i p i n g  is b e i n g  i n t r o d u c e d  t h a t  r a i s e s  q u e s t i o n s  
a b o u t  t h e  q u a l i t y  o f  p o t a b l e  w a t e r  t h a t  i t  d e l i v e r s .  R e c e n t  t e s t s  
s u g g e s t  t h a t  s u c h  w a t e r  m a y  c o n t a i n  o r g a n i c  c h e m i c a l s ,  p r i n c i p a l l y  
p l a s t i c i z e r s  a n d  s o l v e n t s ,  m o s t  i n t r o d u c e d  i n t o  t h e  e n v i r o n m e n t  
v/ithin t h e  l a s t  g e n e r a t i o n .

C h e m i c a l  a n a l y s e s  h a v e  r a i s e d  s e r i o u s  q u e s t i o n s  a b o u t  t h e  
h e a l t h  e f f e c t s  o f  k n o w n  c a r c i n o g e n s  in c e r t a i n  t y p e s  o f  p l a s t i c  
p i p e .  F o r  e x a m p l e ,  t e s t s  o f  o n e  k i n d  o f  p l a s t i c  p i p e  s h o w e d  t o x i c  
c h e m i c a l s  l e a c h i n g  f r o m  t h e  p i p e  i n  a m o u n t s  g r e a t l y  e x c e e d i n g  
f e d e r a l  w a t e r  q u a l i t y  c r i t e r i a .  T h e  F e d e r a l  E n v i r o n m e n t a l  P r o ­
t e c t i o n  A g e n c y ' s  l e v e l  f o r  c h l o r o f o r m  w a s  e x c e e d e d  b y  u p  to  80 0  
t i m e s ,  c a r b o n  t e t r a c h l o r i d e  b y  u p  to  1 2 5  t i m e s ,  t e t r a c h l o r o e t h e n e  
b y  u p  t o  12 t i m e s ,  a n d  D E H P  b y  u p  to 64 t i m e s .  I n  a d d i t i o n  to  
b e i n g  c a r c i n o g e n i c ,  D E H P  c a n  c a u s e  s e r i o u s  r e p r o d u c t i v e  a n d  b i r t h  
d e f e r  ts.

P l a s t i c  p i p e  r e p r e s e n t s  a s p e c i f i c  e x a m p l e  o f  t h e  g e n e r i c  
w a y  in w h i c h  w e  a r e  r e s t r u c t u r i n g  o u r  i n d o o r  e n v i r o n m e n t .  T h u s ,  
a d i s c u s s i o n  o f  t h i s  t o p i c  b e l o n g s  i n  o u r  c o n s i d e r a t i o n  o f  i n d c o r  
e n v i r o n m e n t a l  q u a l i t y .
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C h a p t e r  III.N

1. S U M M A R Y

T h e  g e n e r a l  t o p i c  of the q u a l i t y  of p o t a b l e  w a t e r  
is b e y o n d  t h e  s c o p e  of t h i s  s t u d y .  H o w e v e r ,  a n e w  k i n d  
o f  p i p i n g  is b e i n g  i n t r o d u c e d  t h a t  r a i s e s  q u e s t i o n s  
a b o u t  t h e  q u a l i t y  of the p o t a b l e  w a t e r  t h a t  it d e l i v e r s .  
R e c e n t  t e s t s  s u g g e s t  t h a t  s u c h  w a t e r  m a y  c o n t a i n  o r g a n i c  
c h e m i c a l s ,  p r i n c i p a l l y  p l a s t i c i z e r s  a n d  s o l v e n t s ,  m o s t  
o f  w h i c h  w e r e  i n t r o d u c e d  i n t o  the e n v i r o n m e n t  w i t h i n  the 
l a s t  g e n e r a t i o n .  S e v e r a l  a r e  k n o w n  o r  s u s p e c t e d  

c a r c i n o g e n s .  P l a s t i c  p i p e  r e p r e s e n t s  a s p e c i f i c  e x a m p l e  
of  t h e  g e n e r i c  w a y  in w h i c h  we are r e s t r u c t u r i n g  o u r  
i n d o o r  e n v i r o n m e n t .  T h u s ,  a d i s c u s s i o n  of t h i s  t o p i c  
b e l o n g s  in o u r  c o n s i d e r a t i o n  of i n d o o r  e n v i r o n m e n t  
q u a l i t y .  W h a t ,  if any , g o v e r n m e n t  a c t i o n s  a r e  c a l l e d  
f o r  is. a t i m e l y  c h a l l e n g e .

2. B A C K G R O U N D

R e s i d e n t i a l  p l u m b i n g  c o n t r a c t o r s  in c e r t a i n  p a r t s  
o f t h e  c o u n t r y  a r e  b e g i n n i n g  to u t i l i z e  p l a s t i c  p i p e  f o r  
p o t a b l e  w a t e r  d i s t r i b u t i o n .  P o l y v i n y l  c h l o r i d e  (PVC) 

p l a s t i c  p i p e  is u s e d  f r o m  the  p r o p e r t y  l i n e  to  the 
h o u s e ,  a n d  c h l o r i n a t e d  p o l y v i n y l  c h l o r i d e  (CPVC) p l a s t i c  
p i p e  is u s e d  f o r  p o t a b l e  w a t e r  d i s t r i b u t i o n  w i t h i n  a 
r e s i d e n c e .  E a c h  of t h e s e  p i p e s  r e q u i r e s  a h o s t  of 
f o r m u l a t i o n s  c a l l e d  p r i m e r s ,  d e g r e a s e r s  a n d  s e a l a n t  
c e m e n t s  w h i c h  c o n t a i n  o r g a n i c  s o l v e n t s  (for 

i n s t a l l a t i o n ) .  T h e s e  f o r m u l a t i o n s  r e l y  p r i n c i p a l l y  o n  
f o u r  m a j o r  s o l v e n t s  f o r  t h e i r  m a j o r  c o n s t i t u e n t s  - 
m e t h y l  e t h y l  k e t o n e  (M EK ),  d i m e t h y l f o r m a m i d e  (DMF), 
c y c l o h e x a n o n e  (CH) a n d  t e t r a h y d r o f u r a n  ( T H F ) . O t h e r  
c h e m i c a l s  a r e  s u b s t i t u t e d  f r o m  ti me  to t i m e ,  s u c h  as 
m e t h y l  b u t y l  k e t o n e .  G o v e r n m e n t  a g e n c i e s  h a v e  n o t  y e t  
e x a m i n e d  th e  s a f e t y  o r  p u r i t y  of i n g r e d i e n t s  in t h e s e  
f o r m u l a t i o n s .

B e c a u s e  of s p o r a d i c ,  u n e x p l a i n e d  s y m p t o m a t o l o g y  
r e p o r t e d  b y  s o m e  p l u m b e r s  w h o  i n s t a l l  p l a s t i c  p i p e , *  t h e  
C a l i f o r n i a  H e a l t h  S e r v i c e s  D e p a r t m e n t  (DUS) c o n d u c t e d  
e x h a u s t i v e  b i b l i o g r a p h i c  r e s e a r c h  on the t o x i c o l o g y  of 
t h e  s o l v e n t s ,  ; T e n t a t i v e  a s s o c i a t i o n  b e t w e e n  s y m p t o m s  
a n d  t o x i c  e f f e c t s  o n  t h e  l i v e r  a nd c e n t r a l •n e r v o u s  

s y s t e m  (CNS) p r o m o t e d  c o n c e r n .  A n  a r t i c l e  i n d i c a t i n g  
t h a t  p l a s t i c  p i p e  l e a c h e s  its s o l v e n t s  i n t o  d r i n k i n g  
w a t e r  w a s  u n c o v e r e d .

P L A S T I C  PI P E  FOR P O T A B L E  W A T E R

* T h e  p i p e s  a r e  cu t,  u s u a l l y  at the c o n s t r u c t i o n  si t e ,  

a n d  i n s t a l l e d  b y  w a y  of p r i m e r s  an d  c e m e n t s ,  t h r o u g h  
v a r i o u s  c o n f i g u r a t i o n s  an d j o i n t s .  T h e  j o i n t  p e r  f o o t  
o f  p i p e  fo r  C P V C  ( i n s i d e  r e s i d e n c e s )  a v e r a g e s  1 j o i n t  
p e r  1 - 1 / 2  f o o t  of p i p e .
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DHS w a s  u n a b l e  to f i n d  a n y  f u r t h e r  r e s e a r c h  on t h i s  

s u b j e c t .  B e c a u s e  p l a s t i c  p i p e  f or  p o t a b l e  w a t e r  in 

C a l i f o r n i a  is in the i n i t i a l  s t a g e s  of c o d e  a p p r o v a l  by 
the S t a t e ' s  H o u s i n g  C o m m i s s i o n  a n d  b y  o n e  m o d e l  c o d e  
o r g a n i z a t i o n ,  a n d  b e c a u s e  of the p o t e n t i a l  f o r  c o n s u m e r  
e x p o s u r e  to t o x i c  c h e m c i  Is, D H S  d e c i d e d  t h a t  m o r e  
c o m p r e h e n s i v e  r e s e a r c h  o n  the l e a c h i n g  p h e n o m e n o n  was 
n e c e s s a r y .

3. T H E  M O N T G O M E R Y  S T U D Y  O N  P V C  & C P V C  P L A S T I C  P I P E

D H S  c o m m i s s i o n e d  t h e  M o n t g o m e r y  T e s t i n g  L a b o r a t o r y  
(MTL) t o  c o n d u c t  the f i r s t  g o v e r n m e n t - a u t h o r i z e d  s t u d y  
to m e a s u r e  t he  a m o u n t  o f  s o l v e n t s  t h a t  l e a c h e d  i n t o  
d r i n k i n g  w a t e r  f r o m  p l a s t i c  p i p e  (2). T h e s e  t e s t s  
p r o v i d e d  the f i r s t  s u b s t a n t i v e  e v i d e n c e  t h a t  c e r t a i n  
p l a s t i c  p i p e  f o r  p o t a b l e  w a t e r  s y s t e m s  m a y  p o s e  a h e a l t h  
h a z a r d  f o r  c o n s u m e r s .

T w o  e x p o s u r e  c o n d i t i o n s  w e r e  s i m u l a t e d  in the 

s t u d y .  T h e  f i r s t ,  u s i n g  s t a t i c  s y s t e m s ,  s i m u l a t e d  
l e a c h i n g  in n e w l y  c o n s t r u c t e d  p l u m b i n g  s y s t e m s  (PV C and 
C P V C )  in w h i c h  w a t e r  is a l l o w e d  to r e m a i n  s t a g n a n t  for a
p e r i o d  of t i m e  p r i o r  to the  o c c u p a t i o n  of a n e w
d w e l l i n g ,  o r  d u r i n g  a ny  p r o l o n g e d  a b s e n c e  f r o m  a 
d w e l l i n g .

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

u s a g e ,  e m p l o y e d  C P V C  p i p e .  Ho t  a n d  c o l d  w a t e r  w e r e  u s e d

f o r  b o t h  s e t s  of tests , a s  w e l l  as " g o o d "  a n d  " p o o r "
j o i n t s * a n d  v a r i o u s  ty pes  of w a t e r  (3).

T h e  p r e c i s i o n  of the a n a l y t i c  i n s t r u m e n t s  w a s  

r e d u c e d  b y  the h i g h  c o n c e n t r a t i o n  of s o l v e n t s  f o u n d  in 
t h e  s y s t e m .  A l s o ,  the s t u d y  d e s i g n  i t s e l f  
u n d e r e s t i m a t e d  a v e r a g e  j o i n t  p e r  r u n n i n g  f o o t  o f  p i p e .  
T h u s ,  D H S  e s t i m a t e d  tha t l a o o r a t o r v  v a l u e s  
u n d e r s t a t e d  t r u e  e x p o s u r e  by as m u c h  as  50 p e r c e n t .

3 .A. T E S T R E S U L T S

R e s u l t s  of the M T L  t e s t s  w e r e  a n a l y z e d  by DH S (4). 

S i n c e  n o n e  o f  t he  s o l v e n t s  h a d  p r e v i o u s l y  b e e n  f o u n d  in 
p o t a b l e  w a t e r ,  D H S  d e v e l o p e d  l o n g - t e r m  a n d  s h o r t - t e r m  

e x p o s u r e  l i m i t s  b y r e f e r e n c e  to a v a i l a b l e  l i t e r a t u r e ,  
m o s t l y  b a s e d  on i n d u s t r i a l  e x p o s u r e .  ( T a b l e  I)

* C a r e  w a s  taker, to p r e v e n t  a n y  e x c e s s  of p r i m e r s  an d 
c e m e n t s  in the " g o o d "  j o i n t s .  N o r m a l  i n s t a l l a t i o n  
p r o c e d u r e s  w e r e  u s ed  for " p o o r "  j o i n t s .

I I I . N .  2



C a l i f o r n i a  D e p a r t m e n t  of H e a l t h  S u g g e s t e d  M a x i m u m  A c c e p t a b l e  
C o n c e n t r a t i o n  of S o l v e n t s  in P o t a b l e  W a t e r  (in ppm)

L o n g - t e r m  S h o r t - t e r m

E x p o s u r e  E x p o s u r e

A. M e t h y l  e t h y l  k e t o n e  (MEK) 36 p p m  36 0 p p m

B. T e t r a h y d r o f u r a n  (THF) 36 p p m  360 p p m

C. C y c l o h e x a n o n e  (CH) 17 p p m  170 p p m

D. D i m e t h y l f o r m a m ' ' j e  (DMF) 1 . 8  p p m  3.6 p p m

N O T E :  C o n c e n t r a t i o n  e x p r e s s e d  in p a r t s  p e r  b i l l i o n
a r e  1 , 0 0 0  t i m e s  t h e s e  v a l u e s .

T A B L E  I

B a s e d  o n  D H S  e x p o s u r e  c r i t e r i a ,  the c o m b i n e d

c o n c e n t r a t i o n s  of the m a j o r  s o l v e n t s  c a m e  to w i t h i n  75
a n d  80 p e r c e n t  of t he  s u g g e s t e d  s h o r t - t e r m  m a x i m u m

a c c e p t a b l e  c o n c e n t r a t i o n  ( S T M A C ) .  A s s u m i n g  a p o s s i b l e  
u n d e r e s t i m a t i o n  o f  50 p e r c e n t ,  the true  v a l u e s  m a y  
a c t u a l l y  be a b o v e  the s u g g e s t e d  S T M A C .  B o t h  T H F  and D M F
a c t u a l l y  e x c e e d e d  t he s h o r t - t e r m  m a x i m u m  a c c e p t a b l e
c o n c e n t r a t i o n  s u g g e s t e d  b y  D H S  (5).

A c c o r d i n g  to  d a t a  a n a l y s i s  by DHS, in " w o r s t  ca se " 
f o r m u l a t i o n s  ( i n g e s t i o n  o f p o w d e r e d  i n f a n t  f o r m u l a  
p r e p a r e d  w i t h  t a p  w a t e r ) ,  the s u g g e s t  S T M A C  (18 ppm)  is 
g r e a t l y  e x c e e d e d  by m e a s u r e d  v a l u e s  —  a s  m u c h  as 
t w e n t y - f o l d  —  in the c a s e  of T H F  (375 p p m ) .  D M F  a l s o  
e x c e e d e d  the " w o r s t  ca se" s u g g e s t e d  S T M A C  (0.2. p p m )  by 
t w e n t y - o n e  f o l d  (4.3 p p m ) . T h e  D HS  f o u n d  t h i s  a m o u n t  to 
s u g g e s t  a " s u b s t a n t i a l  p o t e n t i a l  h a z a r d  for i n f a n t s  in 
n e w l y - p l u m b e d ,  u n f l u s h e d  h o m e s .

W h i l e  t h e  c a r c i n o g e n i c i t y  of D M F  h a s  n o t  b e e n  

s u f f i c i e n t l y  s t u d i e d ,  the*; N a t i o n a l  C a n c e r  i n s t i t u t e  
p l a n s  a t h r e e - y e a r  c a r c i n o g e n i c i t y  tes t to a s s e s s  tne

* T h e r e  h a s  b e e n  c o n s i d e r a b l e  s c i e n t f i c  d e b a t e  o n  the 

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

t i c a l  e v i d e n c e  v a r i e s  d e p e n d i n g  o n  the v a r i a b l e s  of 
e l a p s e d  t i m e  a n d  d w e l l  ti m e,  as w e l l  as the  c h e m i c a l ’s 
s o l u b i l i t y  o r  i n s o l u b i l i t y .  M o r e o v e r ,  as d i s c u s s e d  

b e l o w ,  w h a t  m a y  h a p p e n  w i t h  the c o m p o n e n t s  of the 
f o r m u l a t i o n s  m a y  be the r e v e r s e  for  v o l a t i l e  
o r g a n i c s .
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p o t e n t i a l  of D M F  for p r o d u c i n g  c a n c e r .  S i m i l a r  t e s t i n g  
is p l a n n e d  by the N a t i o n a l  I n s t i t u t e  f o r  O c c u p a t i o n a l  

S a f e t y  a n d  H e a l t h  ( N I O S H )  o n  t he  t o x i c i t y  of T H F  and  
CH.

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

In a d d i t i o n  to s o l v e n t s ,  the M T L  d a t a  s h o w  t n a t  

w a t e r  t h a t  h a s  b e e n  l e f t  s t a n d i n g  for t wo  w e e k s  c a n  
a c c u m u l a t e  o v e r  100 p p b -.(the^ EP A-  .standard) o f  the 
t r i h a l o g e n a t e d  m e t h a n e s ,  D H S  h y p o t h e s i z e d  t h a t  t h e s e  

' h a v e  c o m e  f r o m  the p i p e  i t s e l f  a n d  n o t  
-ent (See T a b l e  I I ).

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

E n v i r o n m e n t a l  P r o t e c t i o n  A g e n c y  (EPA) f o r  th e C o u n c i l  on 
E n v i r o n m e n t a l  Q u a l i t y  (CEQ) h a v e  c o n s i d e r a b l y  s t r e n g t h ­
e n e d  t h e  e v i d e n c e  l i n k i n g  e l e v a t e d  r i s k s  o f  c a n c e r  w i t h  
c h l o r o f o r m ,  b r o m o f o r m ,  d i c h l o r o b r o m o m e t h a n e  and  d i b r o m o -  
c h l o r o m e t h a n e  (6 ,7,8). M o r e o v e r ,  EPA s u g g e s t s  a w a t e r  
q u a l i t y  c r i t e r i o n  for t o t a l  t r i h a l o m e t h a n e s  in a m b i e n t  
w a t e r  at z e r o  (0). B e c a u s e  of t e c h n o l o g i c a l  a nd  
e c o n o m i c  f e a s i b i l i t y  f a c t o r s ,  h o w e v e r ,  the p r o p o s e d  
c r i t e r i o n  is s e t  at 0 . 1 9  p p b.  If this  m e a s u r e m e n t  is 
f o l l o w e d ,  the a v e r a g e  t o t a l  t r i h a l o m e t h a n e s  ( 7 7 . 8  ppb)  
r e p r e s e n t s  a 4 0 9 - f o l d  i n c r e a s e  o v e r  th e E P A  s u g g e s t e d  
c r i t e r i o n .  In on e  p i p e  t e s t  s y s t e m ,  t he  a m o u n t  of t o t a l  
t r i h a l o m e t h a n e s  (1 52. 7 p p b )  r e p r e s e n t s  a l e v e l  e q u a l  to 
8 0 3  t i m e s  th e s u g g e s t e d  c r i t e r i o n .  (see F i g u r e  I)

II I . C .  C A R B O N  T E T R A C H L O R I D E ,  T E T R A C H O L O R O E T H E N E  A N D

T R l ' C H O L O R O E T H A N E

1 E x c e s s i v e  l e v e l s  of t h e s e  c h e m i c a l s  w e r e  a l s o  f o u n d  

in the M T L  d a t a  (see T a b l e  III). B e c a u s e  of the c a n c e r  

r i s k s  a s s o c i a t e d  w i t h  a l l  of t h e s e  c h e m i c a l s ,  E P A  
s u g g e s t s  z e r o  as the s a f e ,  -.e. n o n - t h r e s h o l d  a s s u m p t i o n  
l e v e l .

T h e  E P A  s u g g e s t e d  w a t e r  q u a l i t y  c r i t e r i o n  u n d e r  the 

C l e a n  W a t e r  A c t  is 0.4 p p b  fo r c a r b o n  t e t r a c h l o r i d e  (9), 

U. 8  p p b  fo r t e t r a c h l o r o e t h e n e  (10) a n d  2. 7 p p b  for

come
from the ■esc
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TABLE II

F O U R  V O L A T I L E  H A L O G E N A T E D  C O M P O U N D S  I N  W A T E R  ( T W O  W E E K S  S T A T I C  S A M P L E S )

C O N C E N T R A T E D  ( u g / 1 )  ( p p b ) ( 1 )

DIBROMO-
C H L O R O M E T H A H E

2.4

3.0

2.9

2.6

0.1

11

D R O M O F O R M

0.7

1.3  

0 .9

0.0

N D

2 . 4

TO TAL T R I­
HALOMETHANES*

98.1

7 6 . 6

83.3

152.7

3.4

(31.5)++

(31.5)++

(32 .6 )++

(32.6)++ 

(0.1) ++

50.4 (53) ++

77 .03 +++ 

100 

0.19

♦  V a l u e  r e p r e s e n t s  a  1 . 5 - f o l d  i n c r e a s e  o v e r  t h e  E P A / C a l i f o r n i a  S t a n d a r d  a n d  a  7 6 8 - f o l d  i n c r e a s e  

o v e r  t h e  E P A  S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n .

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

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

♦ + +  T h e  a v e r a g e  t o t a l • t r i h u l o m e t h a n e s  ( 7 7 . 0 3 )  r e p r e s e n t s  a  4 0 9 - f o l d  i n c r e a s e  o v e r  t h e  E P A  

S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n .

( 1 )  A l l  d a t a  i n  t a b l e  a r e  f r o m  A p p e n d i x  X I ,  p . 2  o f  D H S  R e p o r t .  P l e a s e  s e e  f o o t n o t e  3  f o r  a n  

e x p l a n a t i o n  o f  t e s t  s y s t e m s  1 - 6 .  F i g u r e s  s h o w n  i n  b o x e s  e x c e e d  e i t h e r  t h e  E P A / C a l i f o r n i a  

S t a n d a r d ,  E P A  S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n ,  o r  b o t h i

( 2 )  E P A  S u g g e s t  W a t e r  Q u a l i t y  C r i t e r i o n ,  e s t i m a t e d  a t  l O - * ' ,  T h i s  m e a n s  t h a t  a t  t h e  s t a t e d  l e v e l

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

in

I
I
I



T O T A L  T R I H A L O M E T H A N E S  
( i n c l u d e s  C H L O R O F O R M ,  D I C H L O R O B R O M O M E T H A N E ,  

D I B R O M O C H L O R O M E T H A N E  a n d  B R O M O F O R M )

8 0 3  X E P A  C R I T E R I O N

:PA S U G G E S T E D  A M B I E N T  W A T E R  C O N C E N T R A T I O N  S H O U L D  B E  0 F O R  M A X I M U M  P R O T E C T ]
O F  H U M A N  H E A L T H .I I I . N .  6



F I G U R E  II. T e s t  4 R e s u l t  

C A R B O N  T E T R A C H L O R I D E

12 5 X E P A  
C R I T E R I O N

50 p p b O B S E R V E D  L E V E L

5 p p b +

4. 5 p p b * -

* *
0.4 p p b * * *

+ C A L I F O R N I A  A C T I O N  L E V E L

* N A T I O N A L  A C A D E M Y  O F  S C I E N C E S  S N A R L  
( S N A R L  = S u g g e s t e d  N o  A f f e c t  

R e s p o n s e  l e v e l )

** E P A  C A N C E R  A S S E S S M E N T  G R O U P  S N A R L
*** E P A  C R I T E R I O N

N O T E :  T h e  E P A  C a n c e r  A s s e s s m e n t  G r o u p
S N A R L  and  th e E P A  C r i t e r i o n  a r e  
i n d e n t i c a l  for t h i s  c o m p o u n d .

0 = S A F E  L E V E L
'PA S U G G E S T E D  A M B I E N T  W A T E R  C O N C E N T R A T I O N  S H O U L D  B E  0 F O R  M A X I M U M  P R O T E C T K

O F  H U M A N  H E A L T H
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t r i c h l o r o e t h e n e .  T h e  M T L  d a t a  i l l u s t r a t e s  an i n c r e a s e  
a s h i g h  as  1 2 5 - f o l d  o v e r  th e  E P A - s u g y e s t e d  l e v e l  t o r  

c a r b o n  t e t r a c h l o r i d e  (see F i g u r e  II), a 1 2 - f o l d  i n c r e a s e  
f o r  t e t r a c h l o r o e t h e n e  (see F i g u r e  III), an d in o n e  t e s t  
s y s t e m ,  an e x c e s s i v e  l e v e l  of t r i c h l o r o e t h e n e .  (Se e 
T a b l e  III T e s t  S y s t e m  5). By C a l i f o r n i a ' s  o w n  a c t i p n  
l e v e l  (5 p p b ) ,  the i n c r e a s e  is 1 0 - f o l d  for c a r b o n  
t e t r a c h l o r i d e  an d o v e r  2 - f o l d  fo r  t e t r a c h l o r o e t h e n e  (see 
F i g u r e s  II a n d  I I I ) .

I I I . D .  D I - ( 2 - E T H Y L H E X Y L ) P H T H A L A T E  (DEHP)

R e c e n t  s t u d i e s  by E P A  (11), p a r t i a l l y  r e l y i n g  o n  

d a t a  f r o m  the N a t i o n a l  C a n c e r  I n s t i t u t e ,  d e m o n s t r a t e  th e 
c a r c i n o g e n i c i t y  of D E H P  in a n i m a l s .  T he  E P A  s t u d y  
s u g y e s t s  a r i s k  a s s e s s m e n t  t h r e s h o l d  o f .  3 .8  p p b  f r o m  
D E H P - c o n t a m i n a t e d  d r i n k i n g  w a t e r . *  A l t h o u g h  t h i s  

s u g g e s t e d  c r i t e r i o n  d o e s  n o t  y e t  h a v e  r e g u l a t o r y  f o r c e ,  
l e v e l s  up t o 24 6 p p b  o f  D E H P  w e r e  f o u n d  in the s t a t e ' s  
t e s t s  144 h o u r s  a f t e r  f i l l i n g  a C P V C  p i p e  s e g m e n t .  T h i s  
r e p r e s e n t s  a 6 4 - f o l d  i n c r e a s e  o v e r  the E P A  r e c o m m e n d e d  
c r i t e r i o n  (see F i g u r e  IV). M o r e o v e r ,  p r e l i m i n a r y  
e v i d e n c e  s u g g e s t s  t h a t  D E H P  an d  d i b u t y l  p h t h a l a t e  ( a l s o  
f o u n d  in the M T L  t e s t s )  m i g r a t e  m o r e  s l o w l y  i n t o  w a t e r  
a f t e r  d a y s  or w e e k s  of p i p e  use. T h e  m i g r a t i o n  is 
i n d e p e n d e n t  of w h e t h e r  the i n i t i a l  j o i n t  wa s  " g o o d "  or 
" b a d . "  T h i s  s u g g e s t s  an i n c r e a s e d  a p p e a r a n c e  of t h e s e  
c o m p o u n d s  w i t h  time,  p e r h a p s  d u e  to the a g i n g  or  
f a t i g u i n g  of the  p i p e .

I I I . E .  P O L Y B U T Y L E N E  (PB> T E S T S

P o i y b u t y l e n e  (PB) d o e s  n o t  r e q u i r e  s o l v e n t  f o r m u - - i  

R a t i o n s  fo r i n s t a l l a t i o n .  P r e l i m i n a r y  t e s t s  on  t h i s  
t y p e  of p i p e  w e r e  c o n d u c t e d  fo r the  s a m e  a d m i n i s t r a t i v e  
p r o c e e d i n g  of th e C a l i f o r n i a  H o u s i n g  C o m m i s s i o n .  T h e  
t e s t s  v/ere n o t  as c o m p r e h e n s i v e  as the t e s t s  o n  P V C  a n d  
C P V C .  T h e s e  i n i t i a l  t e s t s  w e r e  c o n d u c t e d  o n  P B  p i p e  

i t s e l f ,  on  the a s s u m p t i o n  t h a t  if a c h e m i c a l  w a r e  n o t  in 
t h e  p i p e ,  it w o u l d  n o t  be f o u n d  in the w a t e r .
C a l i f o r n i a  A n a l y t i c a l  L a b s  ( C . A . L . )  c o n d u c t e d  t w o  s e t s  
o f  t e s t s  on PB p i p e .  T h e  f i r s t  t e s t  r e p o r t e d  5 0 - 5 0 0  p p m  
( m y/ kg ) o f D E H P  an d  a s i m i l a r  a m o u n t  of b u t y l a t e d  
h y d r o x y - t o l u e n e  (BUT) in the p i p e  i t s e l f .  T h e  
s u b s e q u e n t  t e s t  by C . A . L .  r e p o r t e d  2 0 - 3 0  p p m  ( m g /k g)  of 

DEH P.  T h e  m a n u f a c t u r e r  of P B  r e s i n  (us ed  to m a n u f a c t u r e  
the p i p e )  s p o n s o r e d  t e s t s  o n  PB p i p e  by R a d i a n

* A s s u m i n g  a p e r s o n  c o n s u m e s  two l i t e r s  of w a t e r  p e r  d a y  

w i t h  an  a v e r a g e  w e i g h t  o f  70 kg a n d  1 0 0  p e r c e n t  
a b s o r p t i o n ,  at a r i s k  of 1 X 10-6,

I I I . N .  8



F I G U R E  III. T e s t  1 R e s u l t  

T E T R A C H L O R O E T H E N E

9.7 p pb *

4.0 p p b +

3.5 p p b  *

0.9 p p b * *

O cc
-

p p b * * *

* 12 x E P A  C R I T E R I O N

+ C A L I F O R N I A  A C T I O N  L E V E L

* N A T I O N A L  A C A D E M Y  O F  S C I E N C E S  SNAR' 
( S N A R L  - S u g g e s t e d  N o  A f f e c t  

R e s p o n s e  L e v e l )

** E P A  C A N C E R  A S S E S S M E N T  G R O U P  S N A R L  

*** E P A  C R I T E R I O N

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

O F  H U M A N  H E A L T H
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T A B L E  III

T h r e e  V o l a t i l e  H a l o g e n a t e d  C o m p o u n d s  in W a t e r  (Two W e e k  S t a t i c  S a m p l e s )

C o n c e n t r a t i o n  (flig/1) (ppb)

T E S T

S Y S T E M

1

2

3
4

5
6

C A L I F O R N I A  
A C T I O N  
L E V E L

EP A S U G G E S T E D
W A T E R  Q U A L I T Y  0.4 0.8 2.7
C R I T E R I A

+ V a l u e  r e p r e s e n t s  a t e n - f o l d  i n c r e a s e  o v e r  t h e  C a l i f o r n i a  A c t i o n  L e v e l  a n d  1 2 5 - f o l d  

i n c r e a s e  o v e r  t h e  E P A  S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n .

++ V a l u e  r e p r e s e n t s  a 2 - f o l d  i n c r e a s e  o v e r  t h e  C a l i f o r n i a  A c t i o n  L e v e l  a n d  a 1 2 - f o l d  i n c r e a s e  

o v e r  t h e  E P A  S u g g e s t e d  W a t e r  Q u a l i t y  C r i t e r i o n .

Note : S e e  r e f e r e n c e  for d e c r i p t i o n  o f  t e s t  s y s t e m s .  T e s t s  1-4 w e r e  o n  C P V C ,  w h i l e  5 a n d  6

w e r e  for P V C  pi pe.  O t h e r  d i f f e r e n c e  t e s t e d  w e r e  j o i n t s  a n d  w a t e r  s o u r c e s .  F i g u r e s  s h o w n  
in b o x e s  e x c e e d  e i t h e r  t h e  E P A  C r i t e r i o n  o r  t h e  C a l i f o r n i a  A c t i o n  L e v e l .

TEST
V A R I A B L E S

C PV \C / G o o d / H o t  P a s a d e n a  

C P V C / P o o r / H o t  P a s a d e n a  

C P V C / G o o d / C o l d  P a s a d e n a  

C P V C / P o o r / C o l d  P a s a d e n a  

P V C / G o o i / S t a t e  P r o j e c t  

P V C / G o o d / C o l o r a d o  R i v e r

CARBON
T E T R A C H L O R I N E

32
21

32

50

0.4

0 . 5

T E T R A -
C H L O R E T H E N E

9.7

5.4 

7 . 6  .

7 . 5

0 . 1

0 . 1

++

T R I -
C H L O R E T H E N E

0.7

0 .3

0.7

0.7

4.0

1 . 1

5.0 4.0 4.0



F I G U R E  I V

D i - (2 - e t h y l h e x y l ) p h t h a l a t e  (DEHP)

V O L A T I L E  C O M P O U N D  L E V E L S  F O U N D  IN T W O  S T A T I C  S A M P L E S  

C O N C E N T R A T I O N  g/1) (ppb) (1)

64 X E P A  
R E C O M M E N D E D  
C R I T E R I O N

246 p p b * 2)

226 p p b (3)

3.8 ppb*

* E P A  S U G G E S T E D  S A F E T Y  L E V E L  
E S T I M A T E D  A T  1 X 10~6

(1) D a t a  f r o m  T a b l e  3-11 of the 
M o n t g o m e r y  S t u d y  e n t i t l e d :  
" C o n c e n t r a t i o n  of V o l a t i l e  
O r g a n i c  and  B a s e  N e u t r a l  and 
A c i d  E x t r a c t i b l e  C o m p o u n d s  in 
the S t a t i c  C P V C / P o o r  J o i n t s /
C o l d  W a t e r  S y s t e m . "
(See F o o t n o t e  2.)

(2) Da t a d e r i v e d  f r o m  1 4 4 - h o u r  
s a m p l e  t i m e  w i t h  24 - h o u r  d w e l l  
time.

(3) Data  d e r i v e d  f r o m  4 8 - h o u r  sa m p l e  
time w i t h  24-h our  d w e l l  time.

I I I . N .  11



L a b o r a t o r i e s  of S a c r a m e n t o ,  C a l i f o r n i a  and Au st in ,
Te xas. T he se  tests s t a n d  in s t a r k  c o n t r a s t  to tests by
C. A .L . R a d i a n’s tests r e p o r t e d  n e g l i g i b l e  l e v e l s  (1 ppm) 
of D E H P  in ex tr a c t s  of PB pipe. Ra d i a n  a l s o  r e p o r t e d  
the p r e s e n c e  of a l k y l b e n z e n e  s u l f o n a t e  (13). This  
c h e m i c a l  and B H T  (12) are c o m m o n l y  used  a n t i o x i d a n t s  and 
ar e c u r r e n t l y  r e c e i v i n g  i n c r e a s e d  t o x i c o l o g i c a l  
a t t e n t i o n  for p o s s i b l e  c o n s u m e r  ha zar ds.  S i m u l t a n e o u s  
a n a l y s i s  of sa m p l e s  by bo t h lab g r o u p s  has n o t  been  
d o ne . The c o n t r o v e r s y  is u n r e s o l v e d .  H o w e v e r ,  t e s t i n g  
of PB p i p e  in a m a n n e r  s i m i l a r  to the c o m p r e h e n s i v e  
t est s o n  PVC and CPV C w i l l  be c o n d u c t e d  in the n e a r  
f u t u r e  u n de r the a u t h o r i t y  of the C a l i f o r n i a  D e p a r t m e n t  
of H o u si ng .

4. C O N C L U S I O N S

Recent, tests in C a l i f o r n i a  on p l a s t i c  p i p e  are  the 
f i r s t  c o m p r e h e n s i v e  tests run by any g o v e r n m e n t  a ge nc y.  
T h e s e  tests p r o v i d e  a v a l u a b l e  b e g i n n i n g  for a c o m p l e t e  
u n d e r s t a n d i n g  of the l e a c h i n g  of c e r t a i n  c h e m i c a l s ,  some  
of t h e m  k no wn  c a r c i n o g e n s ,  into d r i n k i n g  w a t e r  fr o m 
t he se pipes. U n ti l suc h time as r i g o r o u s  i n v e s t i g a t i o n s  
ar e co mp le te d,  c o n s u m e r s  s ho u l d  k n o w  that n e w ly  
i n s t a l l e d  p l a s t i c  pipe  or w a t e r  left s t a n d i n g  in p l a s t i c  
p i p e  m a y  well  p r e s e n t  a p o t e n t i a l l y  s e r i o u s  h e a l t h  
h a z a r d . *

T e s t  R e s u l t s  Indicate:

1. A  2 0- fo l d i n c r ea se  of T HF  o v e r  the s u g g e s t e d  
s h o r t - t e r m  m a x i m u m  a c c e p t a b l e  c o n c e n t r a t i o n  in 
"wo rs t case" f o r m u l a t i o n s .

2. A  21- fol d in cr ea se  of DMF o v e r  the s u g g e s t e d  
s h o r t - t e r m  m a x i m u m  a c c e p t a b l e  c o n c e n t r a t i o n  in 
"w o r s t  case" f or mu l a t i o n s .

3. B e c a u s e  of the t o x i c i t y  of DMF, the C a l i f o r n i a  
He a lt h S e r vi ce s D e p a r t m e n t  found a s u b s t a n t i a l  
p o t e n t i a l  he al t h ha z a r d  for infants in newly 
p l u mb ed , u n f l u s h e d  homes.

4. T r i h a l o g e n a t e d  m e t h a n e s  e x c e e d e d  the EPA a c t i o n  

le vel (100 ppb) in w a t e r  that has be en  left s t a n d i n g

* The  DHS has d e t e r m i n e d  e l s e w h e r e  that m e t a l s  f r o m  
iron or co pp er  pipes are u n l i k e l y  to pose a h u m a n  
h e a l t h  p r o b l e m  in C a l i f o r n i a  r e s i d e n c e s  (14). 
Ho w ev er , s i nc e the r e p o r t  on iron or c o p p e r  p i p e s  is 
not  a p a r al le l s t ud y to this p l a s t i c  pip e a n a l y s i s ,  
d i r e c t  c o m p a r i s o n s  c a n n o t  be made.

I I I . N .  1 2



for two we e k s .  A v e r a g e  le vel s e x c e e d  s u g g e s t e d  E PA  
c r i t e r i o n  for a m b i e n t  w a te r by 4 0 9 - f o i d  and in one 
i n s t a n c e  by 803 -f old .

5. C a r b o n  t e t r a c h l o r i d e  and t e t r a c h l o r o e t h e n e ,  both 
s u s p e c t e d  h u m a n  c a r c i n o g e n s ,  e x c e e d e d  the EPA  
s u g g e s t e d  c r i t e r i a  by 1 2 5 - fo ld  and 12-fold , 
r e s p e c t i v e l y .

6 . DEHP, a k n o w n  a n i m a l  c ar ci no ge n,  e x c e e d e d  the EPA 
s u g g e s t e d  a c t i o n  level by 64-fold.

7. A l l  the r e p o r t e d  le ve ls  in the M o n t g o m e r y  t est s may 
w e l l  h a v e  b e e n  u n d e r e s t i m a t e d  by 50 p e r c e n t  b e c a u s e  
of the c o n c e n t r a t i o n  of c h e m i c a l s  in the t es ti ng  
e q u i p m e n t  and b e c a u s e  the test s y s t e m ' s  pipe 
c o n f i g u r a t i o n  d i d  no t fully r e f l e c t  a v e r a g e  joint 
p e r  r u n n i n g  foot of pipe.

8 . T w o  t e s t s on  p o i y b u t y l e n e  pipe for p o t a b l e  w at er 
s y s t e m s  by C.A .L . r e p o r t e d  D E H P  in the pipe in 
v a r y i n g  a m o u n t s ,  in on e test up to 500 p p m  (mg/kg). 
R a d i a n  Lab s r e p o r t e d  n e g l i g i b l e  a m o u n t s  ot D E H P  in 
fo u r (4) te st s.  The  C a l i f o r n i a  D e p a r t m e n t  of 
H o u s i n g  w i l l  c o n d u c t  further, mo re  c o m p r e h e n s i v e  
t e s t s  in the n ea r future.

9. P o i y b u t y l e n e  p i p e  a p p e a r s  to c o n t a i n  b u t y l a t e d  
h y d r o x y - t o l u e n e  (BHT) and a l k y l b e n z e n e  su l f o n a t e .  
R e c e n t  t o x i c o l o g i c a l  st ud ie s ra ise the q u e s t i o n  of 
p o s s i b l e  t o x i c  e f f e c t s  of long term i n g e s t i o n  of 
t n e s e  c o m p o u n d s .
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L I S T  O F  W O R K S  C O N S U L T E D

Wa ng , T.C., and B r i c ke r,  J.L.. " 2 - B u t a n o n e  an d 
T e t r a h y d r o f u r a n - c o n t a m i n a t i o n  in the w a t e r  s u p p l y . "  
B u l l . E n v i r o n . C o n t a m .  T o x i c o l . 23, 62 0 - 6 2 3  (1979).

J a m e s  M. M o n t g o m e r y ,  C o n s u l t i n g  E n g i n e e r s ,  Inc.: 
" S o l v e n t  L e a c h i n g  F r o m  P o t a b l e  W a t e r  P l a s t i c  P i p e s . "  
F i na l R e p o r t  of the H a z a r d  A l e r t  Sys tem , C a l i f o r n i a  
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 / D e p a r t m e n t  of 
I n d u s t r i a l  R e l a t i o n s .  O c t o b e r  1980.

Th e f o l l o w i n g  i n f o r m a t i o n  o u t l i n e s  the s p e c i f i c  
d i f f e r e n c e s  b e t w e e n  the v a r i a b l e s  i n c l u d e d  in the 
six M o n t g o m e r y  t e s t  s y s t e m s  m e n t i o n e d  in the text  
an d i n c o r p o r a t e d  int o the a c c o m p a n y i n g  tab le s and 
c h ar ts . Each s y s t e m  is d e s c r i b e d  by pipe sy st em,  
j o i n t  an d w a t e r  s ou rce :

T e s t  S y s t e m  1: C P V C / G o o d / H o t  P a s a d e n a
T e s t  S y s t e m  2: C P V C / P o o r / H o t  P a s a d e n a
T e s t  S y s t e m  3: C P V C / G o o d / C o l d  P a s a d e n a
T e s t  S y s t e m  4; CPVC/Poor/Co.ld P a s a d e n a
T e s t  S y s t e m  5: P V C / G o o d / S t a t e  P r o j e c t
Te s t S y s t e m  6; P V C / G o o d / C o l o r a d o  R i v e r

"Fi nal  R e p o r t  on P o t e n t i a l  H e a l t h  H a z a r d s  A s s o c i a t e d  
Wi t h the Use of P l a s t i c  Pipe in P o t a b l e  W a t e r  
S y s t e m s . "  H a z a r d  E v a l u a t i o n  S y s t e m  and I n f o r m a t i o n  
Se rvi ce,  D e p a r t m e n t  of He alt h S e r v i c e s / D e p a r t m e n t  of 
I n d u s t r i a l  R e l a t i o n s .  O c t o b e r  17, 1980.

T h r o u g h o u t  the t a b l e s  and c h a r t s  of this c h a p t e r ,  
r e f e r e n c e  is made to " s t a n d a r d s , "  " m a x i m u m  
a c c e p t a b l e  l e v e l s , "  "ac t io n l e v el s, " " s u g g e s t e d  
w a t e r  q u a l i t y  c r i t e r i o n , "  " s u g g e s t e d  n o - a f f e c t  
r e s p o n s e  leve ls " (SNARLS) and " s u g g e s t e d  m a x i m u m  
a c c e p t a b l e  c o n c e n t r a t i o n s "  (STMAC). All of th ese 
m e a s u r e m e n t s  are h e l p f u l  to a g r e a t e r  u n d e r s t a n d i n g  
of the r e l a t i v e  t o x i c i t y  and p o t e n t i a l  
c a r c i n o g e n i c i t y  of the c h e m i c a l s  in q u e s t i o n .  They 
have v a r y i n g  d e g r e e s  of legal r e l e v a n c e  and  
s c i e n t i f i c  u s e f u l n e s s .

O n l y  " s t a n l a r d s "  ha v e b i n d i n g  legal, i.e. m a n d a t o r y  
e f fe ct . T h e s e  s t a n d a r d s  are s o m e t i m e s  c a l l e d  
" a c t i o n  levels" or " m a x i m u m  a c c e p t a b l e  l e v e l s . "  The 
o t h e r s  are s u g g e s t i v e  s c i e n t i f i c  m e a s u r e m e n t s ,  m a n y  
ti me s m a d e  as " r e c o m m e n d a t i o n s "  for a s t a n d a r d -  
s e t t i n g  p r o c e e d i n g .  It i. c r i t i c a l  to note  that 
" s t a n d a r d s "  (and its syn on y ms )  are a c o m b i n a t i o n  of 
r e c o m m e n d e d  s c i e n t i f i c  levels for sa f et y and 
e c o n o m i c  f e a s i b i l i t y  f a ct or s that are b a s e d  on the 
s t a t u s  of c u r r e n t  t e c h n o l o g i c a l  e q u i p m e n t ;  In 
short, " w a t e r  q u a l i t y  cr ite ria " an d "S NA RLS " are the 
m o s t  s p e c i f i c  s c i e n t i f i c  m e a s u r e m e n t  as it r e l a t e s  
d i r e c t l y  to h e a l t h  and sa f et y for p eo p l e  w h o  d r i n k  

t.he water. i i i .n . 14



Fu rt he r,  ‘'criteria" d e v e l o p e d  by EP A u n d e r  the C le an 
W a t e r  Act are n o r m a l l y  r e l e v a n t  to a m b i e n t  water, 
n o t  tap water. H ow ev e r ,  if c h e m i c a l s  f ou nd in 
a m b i e n t  water, e.g. s t r e a m s ,  g r o u n d  wat er , etc., are 
n o t  a f f e c t e d  by w a t e r  t r e a t m e n t  or m a y  e n t e r  p o t a b l e  
w a t e r  s y s t e m s  a f t e r  t re a t m e n t ,  these " c r i t e r i a "  are 
h i g h l y  r e l e v a n t  to s a f e t y  c o n s i d e r a t i o n s  for the 
c o n s u m i n g  pu bl ic .

Last ly,  " c r i t e r i a "  and " SN AR L S, " w h e t h e r  d e v e l o p e d  
by the N a t i o n a l  A c a d e m y  of S c ie nc e or EP A's  C a n c e r  
A s s e s s m e n t  Gr ou p,  are u s u a l l y  not a im ed  at the 
g r e a t e s t  r i s k  p o r t i o n  of the p o p u l a t i o n ,  i.e. y o u n g  
c h i l d r e n  and p r e g n a n t  wo me n.  Rather, they are 
g e a r e d  to a g e n e r a l  a d u l t  p o p u l a t i o n  base. As a 
resul t,  the a ut h o r  has c h o s e n  these c r i t e r i a  and 
S N A R L S  at a ri sk  level for c a n c e r  at 1 X 10-6.
In the w o r d s  of EPA, "the a m b i e n t  w a te r 
c o n c e n t r a t i o n  s h o u l d  be z e r o  ba se d on the 
n o n - t h r e s h o l d  a s s u m p t i o n  for (these) c h e m i c a l s . "

C o m p r e h e n s i v e  p u b l i c  p o l i c y  a s s e s s m e n t  of s af e t y  
f a c t o r s  for d r i n k i n g  w a t e r  as it a f f e c t s  h uma n 
h e a l t h  s h o u l d  take all of the a bo ve  into 
c o n s i d e r a t i o n .

6 . " C o n t a m i n a t i o n  of G r o u n d  W a t e r  by T o x i c  O r g a n i c  
C h e m i c a l s . "  C o u n c i l  on E n v i r o n m e n t a l  Qu al ity .
J a n u a r y  1981.

7. " D r i n k i n g  W a t e r  and C a n c e r . "  R e v i e w  of Rec en t 
F i n d i n g s  an d A s s e s s m e n t  of Risk s."  P r e p a r e d  by 
S c i e n c e  R e s e a r c h  S ys te m s ,  Inc., for the C o u n c i l  on 
E n v i r o n m e n t a l  Qua li ty . D e c e m b e r  1980.

" A m b i e n t  W a t e r  Q u a l i t y  C r i t e r i a  for H a l o m e t h a n e s .," 
U .S . E . P . A .  4 4 0 / 5 - 8 0 - 0 5 1 .

9. " A m b i e n t  W a t e r  Q u a l i t y  C r i t e r i a  for C a r b o n  
T e t r a c h l o r i d e . "  U . S . E . P . A .  4 40 /5 - 8 0 - 0 2 6 ,  O c t o b e r  
1980.

10. " A m b i e n t  Wate*’ Q u a l i t y  C r i t e r i a  for T e t r a c n l o -  
r o e t h e n e . "  U . S . E . P . A .  4 4 0 / 5 - 8 0 - 0 2 6 ,  O c t o b e r  1980.

11. " P r i o r i t y  R e v i e w  Le vel 1 - D i - (2 - e t h y ^ h e x y l  ) p h t h a l a t e  
(DEHP) ." O f f i c e  of T o x i c  Su b s t a n c e s ,  U. S . E . P . A .  
N o v e m b e r  28, 1980.

12. V o r h e s s ,  C.V., et al.: " D e v e l o p m e n t a l  n e u r o b e -
h a v i o r a l  t o x i c i t y  of b u t y l a t e d  h y d r o x y t o l u e n e  in 
ra ts ."  Food C o s m e t . T o x i c o l . 19, 1 5 3 - 1 6 2  (1981).

13. Pigo tt,  G.H., an d Ishmael, J. "A c o m p a r i s o n  b e t w e e n  
in v i t r o  t o x i c i t y  of PV C p o w d e r s  and their ti ss ue  
r e a c t i o n  in in v i v o ." A n n . O c c u p . H y g ♦ 2 2 , 1 1 1 - 1 1 9  

(1979)

14. DHS Report, op. c i t . p. 37 (footnote).
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LEGISLATIVE PROPOSAL ANALYSIS

"Adoption of 1932 Uniform Plumbing Code"

Background Informat ion:

Every th i rd  year ,  the Internat iona l  Assoc ia t ion  of Plumbing and Mechanical 
O f f i c i a l s  adepts a rev ised  plumbing code in co rpora t i  ng advances and improve­
ments in technology. Dining the Twelf th Leg is la tu re ,  the department did not 
propose l e g i s l a t i o n  to adopt the 1982 version of the Uniform Plumbing Code 
because there were c o n f l i c t s  between the Uniform Plumbing Code and the Uni­
form Bu i ld ing  Code. The Department of Pu b l i c  Safety (F i re  M a r sh a l l ' s  O f f i c e )  
w i l l  propose l e g i s l a t i o n  to adopt the most recent ed i t ion  of the Uniform B u i ld ­
ing Code which i s  cons is ten t  with the 1982 Uniform Plumbing Code.

Summary:

The most not iceab le  changes in the plumbing code are as fo l lows:

Section 108 al lows for a la rger  grease in te r cep t ion  to serve one or core f i x ­
tures.  Section 203(d) s tates  that copper tubing used fo r  water serv ice  sha l l  
have a weight of not less than Type L.

Table 4-3, footnote  ,14. Evidence ind ica tes  that a three- inch hor izonta l waste 
w i l l  e f f e c t i v e l y  handle discharge from three water c lo se ts ;  thus the code 
change, so that only four water c lo se ts  or six u n i t  traps are allowed on any 
v e r t i c a l  s tack ,  end not to exceed three water c lo se ts  or s i x  un i t  traps on any 
hor izonta l  branch or d ra in .

Section 001 changes w i l l  not al low co ld  storage roans, r e f r i g e r a t o r s , coo l ing 
counters,, e t c .  designed to hold food or d r in k ,  or s inks  fo r  washing or pre­
parat ion of food, to he d i r e c t l y  connected to a waste or vent p ipe. A l l  di ains 
sha l l  discharge through an a i r  gap in to  a open dra in  or approved receptor.

Section 1004 is  one of the major changes, and a l lows Poly Butylene (PB) water 
pipes to be used for hot and co ld  water d i s t r i b u t i o n  tubing systems, using 
in se r ts  for  connectors. I t  also in se r ts  language tn assure that whe 
pipe is  used as a bu i ld ing  ground, i t  w i l l  be replaced by i;i?tal p,;;e when 
repa irs  are made to these p ipes.

Also adopted were i n su la t i o n  standards for cold water se rv ice  and yard p ip ing .  
These standards were for Poly Vinyl Ch lo r ide  (,VC), asbestos cement pressure 
piping and Poly Butylene (PB).

Those groups most a f fec ted by th i s  change w i l l  be plumbers, con t rac to rs ,  loca l 
governments arid s tate  agencies is su ing  b u i ld in g  permits.

Estimated F is ca l  Impact: (FY '83 - FY '87)

To the s ta te :  -C-

Subject of Proposed Bill:

To ot hers : -0 -
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f
Tni s chapter covers var ious in formation not presented, earl i e r  but 

required by the C a l i f o r n ia  environmental Qua l i ty  Act (CEQA) for  

Environmental impact Reports. As th i s  document i s  a pre l im inary  

environmental review,, th is  sect ion has not been f u l l y  developed. When the 

d ra f t  and f in a l  vers ions of  the EIR are proposed, i t  i s  l i k e l y  to expand and 

some of the f ind ings  w i l l  undoubtedly change or at  le a s t  be stated mere 

c on f id e n t ly .

A . Si uni f i cant Hnavoidahle Environmenta1_Impacts

For th i s  pre l im inary  environmental review o f  a very subt le  and complex 

)osa l, SRI chose to dcscHbe our current overa l l  conc lus ions about the 

proposed plumbing code changes and our reasons fo r  them, without making 

d e f i n i t i v e  f ind ings  of s ig n i f i c a n ce  except where they were c lea rcu t .

F i r s t ,  we discovered nothing to suggest that the issues discussed 

e a r l i e r  as the prime ones are i n s i g n i f i c a n t  or that other issues are 

dcminan*. The only new issue o f  poten t ia l  s ig n i f i c a n ce  that surfaced was 

ne permeation of  (buried p l a s t i c  pipe by contaminants in  s o i l  and the 

r e su l t i n g  poss ib le  pub l ic  heal th Impacts. Although the p o s s i b i l i t y  that 

s u c h  e f f e c t s  could occur from permeation of wafer supply l i n e s  from the 

meter to the house is  p lau s ib le ,  any poten t ia l  problem would also 

occur--probab ly  in much greater proport ion--from the pub l ic  water
*_7C

d i s t r i b u t i o n  system. This problem should be re-examined when bet te r  I* 
understood and i f  found s i g n i f i c a n t  should in f luence  s ta te  p o l i c i e s  w l t l i : j  = 

respect to p l a s t i c  use in both pub l ic  and re s id en t ia l  systems. With o:> Tj'T’ m
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adequate educat ion nf bu i ld ing  inspectors  on the permeation issue ,  improper 

i n s t a l l a t i o n  of p l v . t i c  water se rv ice  in csntan inated s o i l s  should be rare.

As to pub l i c  hea l th impacts from chemicals leach ing from water pipe 

in to  potable water, we f ind  that s i g n i f i c a n t  impacts are poss ib le  but 

unproven, both to- p l a s t i c  p ip o s - - e sp c c i a l l y  the ch lo r ina ted  v a r ie t ie s - - and  

for  metal ones, s p e c i f i c a l l y  copper systems. If the upper ranges of 

poss ib le  concentra t ions  o f  leachates are regu la r ly  reached, the cumulative 

r i sk s  to pub l i c  hea l th  may be high enough to be o f  concern by typ ica l  

standards o f  a c c e p t a b le . r i s k , for example, a l i f e t im e  cancer r i s k  o f  one in  

3 m i l l i o n .  Hie chemicals o f  concern are lead from the so lder  in  ccpper 

p ipes, poss ib ly  lead ing  to neuro log ic  d isorders ,  and carbon te t ra ch lo r id e ,  

perch lc roe thy1ene , and t r i ch io roe th y lene  from p l a s t i c  (e spe c ia l l y  PVC and 

CPVC) p ipes,  pos s ib ly  r e su l t i n g  in  cancer.

Two major cons ide ra t ions  l im i t  the s ig n i f i c a n ce  o f  the f ind ings ,  

f i r s t ,  the s ta tus  o f  in formation about long-?enn le ve l s  of  leachates i s  

exceedingly  f l im sy .  Reasonable fu r the r  te s t ing  could resolve at  l e a s t  part, 

o f  the unce r ta in ty  (see Section VI), Second, the r i s k  assessment procedure 

is  moderately conserva t ive .  I f  r i s k s  s t i l l  appear to be o f  concern a f t e r  

concentra t ions are bette r  known, more a t ten t ion  would need to be devoted to 

assuring that the assessment procedure took in to account d e ta i led  propert ies  

o f  the chemical. F i n a l l y ,  thorough i n i t i a l  f lu sh ing  would e f f e c t i v e l y  

m i t iga te  the e f f e c t s  o f  the rap id ly  leach ing m ate r ia ls ,  e s p e c ia l l y  the 

solvents used with p l a s t i c  pipe. Ove ra l l ,  cement Information does not 

e s t a b l i s h  an environmental preference between copper and p l a s t i c  pipe, with 

ne ither c l e a r l y  l i k e l y  to cause a great number o f  deaths or ser ious 

111 ne s se s .

For worker sa fety  and hea l th,  a s im i l a r  s i t u a t io n  e x i s t s .  Doth lead 

from so lder fumes in i n s t a l l i n g  copper pipe and solvents  from i n s t a l l i n g  

ADS, PVC, and CPVC pipe could be hazardous i r  plumbers have high exposures 

by in ha la t io n ;  dcnnal absorption could a lso be s i g n i f i c a n t  in the case ofi
so lvents. The d iseases o f  concern for so lder fumes are re la ted  to the lead 

exposure and are neuro log ic .  The solvents  may a lso cause nerve damage, and

I
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they may be Involved in l i v e ,  ii.i: i r  rcpr»>d»j-; t i ve problems as we l l .

Ho never, they arc not i;ii|T ir.utrd -a cancer unless benzene i s  more common 

than thought. dales:, the MiUSH ivp-«rt ahni;t to be released reso lves the 

range o f  exposures s a t i s f a c t o r i l y ,  fu r ther  te s t ing  would be useful  before 

completing the EIR. Safety issues genera l ly  favor p l a s t i c  over metal,  which 

appears to lead t )  more burns (hot so lder  and e s p e c ia l l y  f lu x )  and s t ra in s  

and contus ions (from heav ie r metal p ipes) .  PB ( l i k e  PE, although i t s  uses 

are not proposed fo r  change) poses l i t t l e  i f  any worker sa fe ty  and heal th  

concern. Use o f  g loves,  o ther  p ro tec t ive  equipment., v e n t i l a t i o n ,  and simple 

care w i l l  s i g n i f i c a n t l y  reduce any poten t ia l  hazards from e i t h e r  p l a s t i c  or 

metal p ipe ,  but these p ra c t i c e s  have not achieved widespread acceptance 

among plumbers.

F i re  safety  i s  a very real concern with p l a s t i c  DWV pipe; ABS i s  

combustib le, and PVC and CPVC w i l l  at le a s t  soften and slump in  l i n e s .  I f  

these p l a s t i c s  are i n s t a l l e d  as d i r e c t  sub s t i tu te s  for  metal, as they 

already are in  n on - f i r e - ra ted  res I donees, they w i l l  degrade the f i r e  

res is tance  o f  s t ruc tures .  The gaskets in  no-hub cast  i ron w i l l  a lso f a i l  in 

f i r ' s  and cause the pipe to faf 1, leav ing f i r e  passages. But the proposed 

code changes apply ‘ o f i r e - r a t e d ,  f i r e - r e s i s t i v e  cons t ruc t ion  that could 

re ta in  i t s  f i r e  ra t ing  i f  appropr ia te  i n s t a l l a t i o n  procedures an? developed 

and enforced. In such cond i t ion s ,  no degradation o f  f i r e  re s is tance  would 

occur. This Issue thus turns on enforcement, not science. The potable 

water p ipes, kept coo le r  by the water Ins ide and o f  much lower mass, are not 

a s i g n i f i c a n t  f i r e  sa fe ty  is sue.

As with f i r e  s t f e t y ,  smoke t o x i c i t y  i r, an issue in which p l a s t i c  can 

only be le s s  envi rnmncntally acceptable than metal. However, whether the 

d i f fe ren ce  i s  s i g n i f i c a n t  Is le ss  ce r ta in .  Both AOS, which seems l i k e l y  to 

con tr ibu te  the m j j o n t y  of pipe mass in  C a l i f o r n i a ,  and the p o l y o le f in s  PB 1 

arid I’F produce combo . t ion products that are not h igh ly  tox ic ;  few i f  any 

add i t iona l  f a t a l i t i e s  or ser ious i n j u r i e s  would be l i k e l y  from the i r  

combustion, PVC and CPVC both produce s i g n i f i c a n t  quan t i t ie s  o f  hydrogen 

ch lo r ide  vapor in f i r e  environments, and th is  corros ive1 material  could, 

under ce r ta in  cireams onccs, make a d i f fe rence  in the p r o b a b i l i t y  o f  human
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surv iva l  in l i n o s .  fre-.;ucwK.y ■-,! ::»ir. occurrvnces i s  c 1 oucic»J by lack o f

.1 genera l ly  accepted te s t  f o r  smoke t c * i c i t y .  This problem is  cu r ren t ly  

being addressed both by the State o f  C a l i f o r n i a  Department o f  Indus t r ia l  

Re la t ions  and by the State o f  flew York. We be l ieve  DHCD should pay c lose  

a t ten t ion  to re su l t s  from those s tud ies ,  but does not need to delay a 

dec is ion  s o le l y  on those grounds.

Vo other s i g n i f i c a n t  adverse impacts are l i k e l y  to r e s u l t ’ from the 

expanded use o f  p l a s t i c  plumbing pipe i f  r e l a t i v e l y  simple m i t ig a t ion  

measures are taken. P l a s t i c  d ra in  pipes may be s l i g h t l y  n o i s i e r  than cas t  

iron pipe. See the fo l low ing  sec t ion  (Y-D) fo r  fu r the r  e labo ra t ion .

Ove ra l l ,  the Sid s t u d y  team sees l i t t l e  evidence that expanded use o f  

p l a s t i c  plumbing pipe would cause s i g n i f i c a n t l y  grea ter  environmerital 

problems than the mate r ia ls  i t  would replace. Unfortunate ly ,  lack o f  

evidence i s  not the same as lack o f  hazard. We be l ieve  i t  i s  e s p e c i a l l y  

important to gather .more in format ion on leach ing o f  chemicals from both 

p la s t i c .and  metal pipe systems in to  potable water and on the exposures of 

plumbers to mater ia l from p l a s t i c  (ABS, PYC, CPVC) and inetal (copper) 

plumbing systems.

Table V-1 suiisnari zes our present assessment o f  our r e la t i v e  

environmental concern about pipe systems. There we show our r e l a t i v e  

degrees o f  concern for  d i f f e r e n t  mater ia ls  for  each of the major areas o f  

impacts. A high ra t ing  doer, not necessa r i l y  mean an impact that i s  

s i g n i f i c a n t  in  the sense o f  CEi)A, but dees mean that the mater ia l rated 

seems to us more l i k e l y  to be env ironmental ly  harmful then other mater ia ls  

on that dimension. For example, the ch lo r ina ted  p l a s t i c s  c l e a r l y  are o f  

highest concern fo r  smoke t o x i c i t y ,  but may not pose any s i gni f i c a n t ly  

higher Impacts in the proposed new DWY uses ( f i r e - r e s i s t i v e  con s t ru c t ion ; .
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ILLATIVE Df GkE E OF f.'MCERN REGARD I MG 
POTENTIAL ENVIRONMENTAL IMPACTS*

Totalil e Water Drain, Wast e_, and Vc-nt
------ PI a s L ic Metal H  a st i c ~He t a 1’

Inpa:t Ua! v. tapper/ U
Area PR/PE • PYC/C PYC Corner Steel APS PVC/CPVC Ga l .Stee l  Ir

Tutol ic Heal th 0 4 3 3 0 0 0
Worker Safety 1 rtL 4 2 2 c 1
Worker Health 0 3 4 oc 4 4 3+
F i re  Safety 3 2 0 0 5 4 0 ;
‘Vnokc Tox ic i t y 1 3 0 o n 5 0 i
Other Impacts n 0 0 0 1 1 0 C

oy: 0 - Mo concern
1 -• Cons id i rab ly  lesr. concern than average
2 - Less concern than average

Ahout average concern 
More concern than average 
Considerab ly  more concern than 
avoraoe

Mote: High r e l a t i v e  concern doer, not necessa r i ly  imply high absolu te  concern;
s ig n i f i c a n c e  of  ra t ings  depends on m i t ig a t ion  measures taken.

*More fo r  copper', le s s  for galvanized.


