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DR.  ROBERTS:  Dr .  S t i l lwe l l ,  a re  you  se t  up  fo r  you r  

p resen ta t i on?  

We had  one o f  ou r  panel  members  j o in  us  af ter  ou r  i n i t i al 

i n t roduc t i ons  th i s  morn ing .  I ' d  l i ke  to  g i ve  h im the  oppor tun i t y  to  

i nt roduce  h imse lf  t o  the  o the r  pane l members  and  the  aud ience  a t  

t h i s  t ime. Dr .  Adgate,  welcome. 

DR.  ADGATE:  I 'm  John  Adga te .  I 'm  f rom the  Un ive rs i t y  o f  

M inneso ta  Schoo l  o f  Pub l i c  Hea l th .  My  exper t i se  i s  i n  exposure  

assessmen t  and  r i sk  ana lys i s .  

DR.  ROBERTS:  Grea t .  And ,  a l so ,  be fo re  we  g rea t  s ta r ted ,  

l e t  me  make  a  reques t .  Fo r  fo l ks  i n  the  aud ience  who  have  ce l l  

phones ,  p lease  tu rn  the i r  r i nge rs  o f f .  We apprec ia te  a t  i t .  Thank  

you .  

Our  f i r s t  p resen ta t i on  th i s  a f te rnoon  i s  f rom Dr .  Dav id  

S t i l lwe l l .  Le t  me  tu rn  i t  ove r  to  you  and  to  the  Agency  to  l ead  o f f  

ou r  p resen ta t i ons  th i s  a f te rnoon .  

DR.  ST ILLWELL:  I ' d  l i ke  to  thank  eve rybody  fo r  i nv i t i ng  

me. My  name i s  Dav id  S t i l lwel l ,  and  I 'm  an  anal y t i cal  chemis t  at 

t he  Connec t i cu t  Agr i cu l tu ra l  Exper imen t  S ta t i on  i n  New Haven .  I 

go t  i nvo l ved  in  the  a rsen ic  d i s lodged  f rom CCA wood  as  a  resu l t  o f  

some o f  t he  o the r  i ssues  tha t  I 'm  a l so  s tudy ing .  
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And  the  nex t  s l i de  he re ,  wood  p rese rva t i ves  a re  used  because  

they  ex tend  the  l i f e  o f  t he  wood .  They  p ro tec t  i t  f rom harmfu l  

o rgan isms ,  and  they  reduce  the  use  o f  f o res t  p roduc ts .  Bu t  any  

p reserva ti ve  has  the  po ten ti al  f o r  env ironmental  e f fec ts  some o f  

wh ich  I ' ve ou t l i ned on  the nex t  s l i de. 

Some o f  t he  i ssues  i nvo lv ing  t rea ted  wood  inc lude  the  

t rans loca ti on  o f  the  mater i a l  to so il  and  wa ter  v i a  the  leach ing  o f  

t he  wood ,  o f  CCA f rom the  wood ,  runo f f  f rom lumber  ya rds ,  

sawdus t ,  and  phys ica l  wear ing  o f  t he  wood ;  and  then ,  a l so ,  maybe  

c lean ing  even ts  such  as  sand ing  and  power  wash ing .  A l l  t hose  w i l l  

r emove some o f  t he p reservat i ve  and  t ranspor t  i t  i n to  so i l  and 

po tent i al l y  f rom the so i l  i n to  water .  

The  human exposure  pa thways  inc ludes  a rsen ic  d i s lodged  

f rom su r faces ,  t he  focus  o f  t h i s  d i scuss ion .  A l so ,  t he re ' s  some 

exposure  ques t ions  du r ing  cons t ruc t i on  and  p lan t  up take ,  

pa r t i cu la r l y  a round  ra i sed -bed  ga rdens .  

Wi th  mar ine  o rgan isms ,  the  copper  and  a rsen ic  a re  - -  t he  

copper  i s  a l so  a  tox i c  e lemen t .  Bu t  fo r  l and  uses ,  the  a rsen ic  i s  the  

one  I  f ocused  on .  There ' s  a l so  the  d i sposa l  i ssues  o f  t he  o ld  wood .  

As  fa r  as  the  d i sposa l  goes ,  someth ing  tha t  eve rybody  ag rees  

on  i s  no t  to  bu rn  the  wood .  Burn ing  the  wood  c rea tes  tox i c  ash  as  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

6


we l l  as  tox i c  fumes .  And  I  t h ink  tha t ' s  someth ing  eve rybody ' s  on  

the  same page  on .  

On the nex t sl i de, I show some of  the studi es that are 

underway  a t  t he  Connec t i cu t  Agr i cu l tu re  Exper imen t  S ta t i on .  

We 've  done  a  coup le  o f  s tud ies  on  the  amoun t  o f  copper  ch romium 

a rsen ic  i n  so i l s ,  under  decks ,  and  a l so  under  h ighway  no ise  

bar r i ers  bu i l t  w i th  that  mater ial . We' re do ing  the arsen ic  

d i s lodged  f rom wood  su r faces .  Tha t ' s  the  top ic  o f  t h i s  a f te rnoon ,  

p lan t  up take  o f  a rsen ic ,  and  then ,  a l so ,  coa t ing  e f fec ts .  

On  the  nex t  s l i de ,  t he  top i c  o f  my  d i scuss ion  th i s  a f te rnoon  

w i l l  be  my  exper iences  w i th  the  a rsen ic  d i s lodged  f rom the  

t rea ted -wood  su r faces  and  how those  va lues  re la te  to  o the r  

peop le ' s  work .  

There ' s  a  con t rove rsy  wh ich  we  a l l  know abou t .  And  on  the  

nex t  s l i de ,  I 'm  go ing  to  g i ve  the  backg round  o f  t he  s tudy  tha t  I 'm  

go ing  to  ta l k  abou t .  

I  d id  a  ve ry  ex tens ive  s tudy  on  boards  pu rchased  a t  l umber  

ya rds  where  I  de te rm ined  the  to ta l  amoun ts  ove r  t ime ,  the  

var iabi l i t y ,  t he weather ing  and  coat ing  ef fect s ,  and  compared that 

t o  a  ve ry  l im i ted  p layg round  s tudy .  

Now,  the  me thod  tha t  I  used ,  on  the  nex t  s l i de ,  was  s im i la r  
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t o  tha t  ou t l i ned  by  the  Consumer  P roduc t  Sa fe ty  Commiss ion  i n  

t hat  I  at t ached po l yes ter  w ip ing  mater ial  t hat  had  u l t imatel y  been 

dampened  to  one  and  a  ha l f  t imes  i t s  we igh t  on to  a  wood  b lock ,  

pushed  i t  back  and  fo r th  f i ve  t imes  ac ross  the  su r face ;  took  the  

w ipe mater ial ,  pu t  i t  back  i n to  the samp le cup ;  and  d iges ted i t  

us ing  n i t r i c  ac id  a t  60  degrees  fo r  two  hours .  

On  the  nex t  s l i de ,  I 'm  go ing  to  show the  w ipe  appara tus .  

There ' s  p rob lems  w i th  th i s  any  t ime  you  do  th i s .  Some o f  t he  

p rob lems  w i th  us ing  th i s  pa r t i cu la r  t ype  o f  c lo th  ma te r ia l  i s  t ha t ,  

w i th  o lde r  wood ,  you  w ind  up  w i th  l o t s  o f  h i l l s  and  va l l eys  and  the  

en t i re  su r face  m igh t  no t  be  we t ted  so  you  m igh t  have  an  e f fec t  o f  

su r face  a rea  tha t changes .  

And  to  m in im ize  tha t ,  we  pu t  a  rubber  pad  tha t  had  been ,  

a l so ,  sea led  w i th  po lyp ropy lene  on  the  ins ide  o f  t ha t  b lock  

assemb ly .  Bu t  t ha t  a l so  doesn ' t  e l im ina te  en t i re l y  as  opposed  to  

some o f  the  work  I ' ve  done  w i th  we t  sponges .  

Bu t  w i th  a  we t  sponge ,  you  don ' t  have  a  un i fo rm fo rce  go ing  

back  and  fo r th .  There ' s  been  some o the r  th ings  where  they ' ve  used  

tes t  t ube  b rushes  and  vacuums.  Bu t  f o r  mos t  pu rposes ,  I  t h ink  th i s  

w ip ing  seems to  be  the  way  mos t  peop le  a re  go ing .  

What was  asked  ea r li er  was  wha t were  the  e f fec ts  o f  the 
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su r face  a rea  on  the  w ipe .  And  we  wound  up  do ing  abou t  250  o r  so  

square  cen t ime te rs  on  the  w ip ing  su r face  fo r  a  samp le .  And  we  

conver t  t ha t  to  m ic rog rams  o f  a rsen ic  pe r  hundred  square  

cent imeters .  

Now,  the  idea  the re  was  tha t  even tua l l y  you ' re  go ing  to  have  

a  su r face -a rea  e f fec t. You  cou ld  v isua li ze  tak i ng  tha t b lock  o f  

wood ,  go ing  a l l  t he  way  a round  the  tab le ,  and  then  measur ing  tha t  

su r face  a rea .  And  you ' re  no t  go ing  to  p i ck  up  as  much  mate r ia l  

because  you ' re  go ing  to  s ta r t  d ragg ing  i t  a round .  

On  the nex t  s l i de here,  I  showed some o f  t he qual i t y  c on t ro l  

t h ings  tha t  we  d id  to  qua l i f y  t h i s  me thod .  The  A lphas  a re  the  

po lyes te r  w ip ing  mate r ia l s  tha t  a re  c lean  room w ip ing  mate r ia l s  

tha t  we  go t  t h rough  F ishe r  Sc ien t i f i c  as  we l l  as  the  ny lon .  These  

a re  a l l  c lean  room w ipes  tha t  we  pu rchased  d i rec t l y  th rough  F ishe r  

Scien t i f i c . 

The recovery of  thi s ex t ract mater i al  whi ch i s what we j ust 

t ook  some o f  t he  CCA powder  and  ex t rac ted  i t  w i th  ac id ,  pu t  some 

on  the  g lass ,  l e t  i t  d ry  ou t ,  and  then  moved  the  mate r ia l  back  and  

fo r th .  

You  can  see  the  amoun t  tha t  we  recovered  ve rsus  the  amoun t  

tha t  we  expec ted  was  c lose  to  100  pe rcen t  had  we  dampened  the  
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ma te r ia l .  And  i t  was  a  l i t t l e  b i t  va r iab le  when  we  d idn ' t  dampen  

the  mate r ia l ,  and  i t  was  a l so  somewhat  w ipe -mate r ia l  dependen t .  

Bu t  a t  any  ra te ,  we  d idn ' t  ge t  back  wha t  we  expec ted  to  ge t  back  

w i th  what  we sp i ked i t  w i th .  

So as  a  s ta r t i ng  po in t ,  we  though t  tha t  the  g lass  su r faces  

wou ld  be  a  good  s ta r t i ng  po in t  f o r  any  method .  I f  you  can ' t  ge t  the  

s tu f f  ou t  o f  t he  g lass ,  t hen  you  don ' t  have  a  good  s ta r t i ng  po in t  f o r  

compar i son .  So  eve rybody  cou ld  do  some th ings  l i ke  tha t  and  

o the r  sp i k ing  me thods  ma tched .  

Sur faces  on  CCA a re  ano the r  way  you  cou ld  do  a  me thod  

deve lopment .  I  subsequen t l y  found  tha t  you  can  ge t  fa i r l y  

we l l -ma tched  mate r ia l s  once  you  have  your  me thod  o r  you r  c lose -

to -method  deve loped .  And  you  can  go  back  and  use  those  matched  

su r faces  to  maybe  do  your  hand  compar i sons  and  those  so r t s  o f  

t h ings .  

Bu t  un t i l  you  have  a  su r face  and  un t i l  you  know tha t  t ha t  

su r face  two- fee t  away  i s  p re t t y  much  the  same amoun t  o f  a rsen ic  

as  the  su r face  r i gh t  nex t  to  i t ,  t hen  you  rea l l y  don ' t  know wha t  

you ' re  rea l l y  compar ing  because  i t  cou ld  be  50  m ic rog rams  ove r  

he re ,  100  m ic ro  g rams  ove r  he re ,  and  you ' re  j us t  f i nd ing  o f  t he  

va r iab i l i t y  w i th in  a  board  o r  a  su r face  ve rsus  the  va r iab i l i t y  o f  t he  
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me thod .  So  tha t ' s  someth ing  you  need  to  wa tch  ou t  f o r .  

On the nex t sl i de I 'm show i ng the survey that we di d.  What 

we  d id  i s  we  wound  up  ge t t i ng  some boards  f rom th ree  d i f f e ren t  

l umber  ya rds .  Each  se t was  three  to fou r  boards .  We cu t the  board  

in to  one-  o r  two- foo t  p ieces  wh ich  we  ca l l  " coupons . "  And  we  

took  the  coupons  ou t  and  looked  a t  t he  d i s lodgeab le  a rsen ic  on  the  

coupons  as  they  wea the red .  

Four  o f  t he  se ts  cons is ted  o f  t he  regu la r  CCA board ,  and  

th ree  o f  t he  se ts  cons is ted  o f  t he  CCA wood  p lus  wa te r  repe l l an t ,  

wh ich  we  heard  abou t  a  few  m inu tes  ea r l i e r .  And  samp l ing  

du ra ti on  was  be tween  one  and  two  years  fo r  each  se t. 

The scheme i s  ou t l i ned on  the nex t  s l i de.  No t i ce these  are 

the  wa te r - repe l l an t  boards  tha t  we  used .  Th is  one  he re  we  ac tua l l y  

used  th i s  one  s ta r t i ng  w i th  the  wa te r - repe l l an t  board .  We bough t  

th i s  a t  a  l umber  ya rd .  And  these  a re ,  i n  my  op in ion ,  much  

super io r .  And  as  a  ma t te r  o f  f ac t ,  t h i s  was  the  on ly  ma te r ia l  

ava il ab le  fo r  deck  p lank ing  a t tha t pa r ti cu la r  lumber  ya rd  was  thi s 

wa te r - repe l l an t  board .  

Th is  boards  he re ,  wh ich  we  go t  f rom Lowes  and  the  Home 

Depo t ,  were pu rpo r ted  to  be o f  t he h igher  qual i t y  such  as Top  

Cho ice  and  th ings  l i ke that . These  are h igher  qual i t y  boards  wh ich 
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I  don ' t  d i sag ree  w i th .  They  wea the r  qu i te  n i ce l y .  They ' re  much  

super io r ,  and  they ' re  check ing  and  wea the r ing  w i thou t  coa t ing  

than  the  regu la r  boards .  

So  the  f i r s t  t h ing  I  wan t  to  d i scuss  on  the  nex t  s l i de  wou ld  be  

the var iabi l i t y  a nd  weather ing  ef fect s .  

On  the nex t  s l i de here,  t h i s  i s  so r t  o f  t he samp l ing  scheme. 

You  have  so  many  boards  w i th in  a  se t .  And  you  take  the  coupons ;  

you  cu t  some o f  the  p ieces  f rom the  boards  and  ca l l  t hem coupons .  

So  you  w ind  up  w i th  a  nes ted  so r t  o f  des ign .  

So  you  wan t  to  f i nd  ou t :  wha t  i s  t he  va r iab i l i t y  w i th in  a  

board ,  tha t  i s ,  be tween  the  two  coupons ;  Wha t ' s  the  va r iab i l i t y  

w i th in  a set ,  t hat ' s  t he var iabi l i t y  between those th ree boards ;  

what ' s  t he set - to -set  var iat i on ;  what ' s  t he var iat i on  over  t ime. 

We l l ,  i n  the  nex t  s l i de ,  I 'm  show ing  you  the  wea the r ing  tha t  

was  done  du r ing  the  s tudy .  

And  on  the  nex t  s l i de ,  t h i s  i s  an  examp le  o f  how the  da ta  was  

taken .  Th is  happens  to  be  someth ing  ca l l ed  "Board  13 , "  wh ich  we  

had  two  p ieces  o f  wood  f rom.  We took  the  w ipe  samp les  f rom each  

coupon ,  measured  them.  One  looked  l i ke  a round  90  he re ,  a round  

60  the re .  Tha t  was  the  two  coupons  f rom a  pa r t i cu la r  board .  

Then  we  took  Boards  13 ,  14 ,  and  15 ;  and  those  a re  the  va lues  
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f o r  tha t pa r ti cu la r  se t fo r  tha t pa r ti cu la r  day .  So fo r  examp le ,  tha t  

pa r t i cu la r  se t ,  wh ich  happens  to  be  the  wa te r - repe l l an t  boards ,  i s  

Se t  5  and  tha t ' s  r i gh t  he re .  And  tha t  t u rned  ou t  t o  be  51  

m ic rog rams  o f  a rsen ic  p lus  o r  m inus  23 ,  w i th  a  p lus  o r  m inus  23  

re f l ec ts  the  va r iab i l i t y  be tween  the  boards .  Then  you  can  a l so  

have  your  va r iab i l i t y  be tween  the  se ts .  

So  to summar i ze  a ll  tha t,  on  the  nex t s li de ,  the  average  

va r iab i l i t y  w i th in  the  boards  were  abou t  17  pe rcen t ,  so  tha t  was  

the  d i f f e rence  abou t  the  average ;  whereas  the  o the r  ones  were  

approx imatel y  40  percent  where there real l y  wasn ' t  t oo  much 

d i f f e rence  be tween  the  be tween-board  va r ia t i on  and  the  

be tween-se t  va r ia t i on .  

Now,  to  show you  how these  th ings  va r ied  ove r  t ime ,  tha t ' s  

i l l us t rated  i n  the nex t  s l i de.  Th is  r i gh t  here happens  to  be one o f  

t he  wa te r - repe l l an t  boards ,  and  we ' re  fo l l ow ing  i t  ove r  one  year .  

We ' re  ca l l i ng  these  Boards  10 ,  11 ,  and  12 .  And  the  e r ro r  ba rs  

re f l ec t  t he  va r ia t i on  w i th in  the  board ,  the  coupon  va r ia t i on .  

Th is  i s  t he var iat i on  o f  t he board  w i th  t ime. And  the who le  

th ings  wou ld  be  - -  t he  ave rage  o f  a l l  t hese  wou ld  be  the  va r ia t i on  

w i th in  a set  over  t ime. 

You  can  no t i ce  tha t  w i th  these  wa te r - repe l l an t  boards  tha t  
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ove r  one  year  the re  was  no  marked  dec rease  in  the  amoun t  o f  

a rsen ic  d i s lodged  ove r  one  year .  A l so ,  i f  i t  happened  to  be  one  o f  

t he h igher  boards ,  l i ke th i s  was  more o r  l ess  h igher  than th i s  board  

he re ,  12 ,  i s  tha t  they  fo l l ow  the  same genera l  pa t te rn .  

The nex t sl i de I show some of  the regul ar boards.  They may 

o r  may  no t be  reach ing  some s teady  s ta te  as  shown on  the  nex t  

s l i de. 

You  have  to  be  ca re fu l  i n  you r  t ime  f rame.  Here  we  have  two  

that  were  car r i ed ou t  f o r  two  years .  Th is  i s  t he data that  I  have fo r  

the  two  years .  You  can  see  tha t  a t  t he  end  o f  one  year ,  you  may  

have  though t  i t ' s  go ing  to  go  down .  Bu t  l ow  and  beho ld ,  i t  goes  

back  up  aga in .  

We th ink  the rejuvenat ion  has  to  do  w i th  the comb inat ion  o f  

e ros ion .  A lso ,  the re ' s  a  d i f f us ion  p rocess  tha t  can  occu r  f rom the  

in te r io r  o f  t he  wood  back  up  to  the  su r face .  And  tha t  i s  

ou twe ighed  by  the  fac t ,  when  i t  ra ins ,  some o f  the  mate r ia l  on  the  

su r face  w i l l  l each  away .  So  you  have  compet ing  p rocesses  go ing  

on  wh ich  I  don ' t  - -  I  can ' t  - -  I  ce r ta in l y  haven ' t  measured .  

The f el l ow that tal ked yesterday woul d be more capabl e of 

measur ing  that  w i th  m icro tomes  and  th ings ,  t hat  i s ,  what  i s  t he  

compet i t i on  be tween  the  d i f f us ion  f rom the  in te r io r  o f  t he  wood  to  
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t he  su r face  ve rsus  the  leach ing  f rom the  su r face  o f  the  mater i a l, 

and ,  a l so ,  the  age ing  e f fec ts  fo r  more  than  two  years .  

And  the  nex t s li de ,  he re  is  the  average  o f  each  se t ove r  two 

years .  Some o f  them ac tua l l y  s topped  ove r  one  year .  So  the re ' s  no  

rea l ,  rea l  t rend  downward .  Th is  wou ldn ' t  be  a  s ta t i s t i ca l l y  

s ign i f i can t  l i ne  go ing  down .  

And  on  the nex t  s l i de,  t h i s  i s  j us t  show ing  that  some o f  t he  

su r face  changes  ove r  t ime .  To  beg in  w i th ,  t he  su r face ,  the  

ch romium- to -a rsen ic  ra t i o  i s  1 .1 .  And  ove r  t ime ,  tha t  ra t i o  

i nc reases  sugges t ing  tha t  the  a rsen ic  on  the  su r face  becomes  

dep le ted  wh ich  is cons isten t w i th  the  fac t tha t  the  a rsen ic  has  a  

g rea te r  p ropens i t y  to  d i sso lve  f rom the  wood  o r  l each  f rom the  

wood  as  does  copper  as  opposed  to  ch romium.  

So  the re  a re  changes  in  the  ra t i o  found  ove r  t ime ,  and  we  

haven ' t  rea l l y  comp le ted  tha t  s tudy  a t  a l l  w i th  the  ra t i os .  Bu t  

t he re  i s  someth ing  tha t ' s  go ing  on  tha t  we  m igh t  be  ab le  to  

comment  on .  

So  to  conclude the var iabi l i t y  a nd  t ime ef fect s  o f  t he s tudy  

on  the  nex t  s l i de ,  t he  w i th in -board  va r iab i l i t y  was  abou t  17  

pe rcen t ;  and  eve ry th ing  e l se  was  in  the  ne ighborhood  o f  40 .  

Wi th in  a  se t ,  t he  a rsen ic  d i s lodged  tended  to  fo l l ow  the  same board  
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o rder  over  t ime. 

So  i f  you  had  a  pa r t i cu la r  board  o r  ob jec t  t ha t  was  h igh ,  i t  

wou ld  tend  to  s tay  h igh  ove r  the  leng th  o f  t he  s tudy .  The  ra t i o  

i nc reased  w i th  wea the r ing .  And  ove r  th i s  one-  o r  two-year  t ime  

f rame,  the  dec rease  was  no t,  ce r tai nl y  no t,  a  demons tra ted  

e f fec t i ve l y  o r  even  s t rong ly  sugges ted  ove r  one  o r  two  years .  

However ,  a f te r  5  yea rs  o r  10  years ,  when  you  ge t  a  n i ce ,  

b rown ,  weathered  layer ,  I  do  expect  t hat  t here w i l l  be  a decrease.  I 

j us t  haven ' t  be  ab le  to  show i t .  And  maybe  the re  j us t  won ' t  be .  

On  the nex t  s l i de.  So  to  summar i ze th i s ,  I 'm  go ing  to  show 

the  ac tua l  amoun ts  we  found  on  these  coupons ,  compare  them to  

the  amoun ts  tha t  I  f ound  on  p layscapes ,  and  then  compare  them to  

o the r  peop le ' s  work .  

So  in  the nex t  s l i de,  t he overal l  r anges  and  averages fo r  t h i s  

s tudy  I  j us t  desc r ibed  were  be tween  5  and  122  m ic rog rams  o f  

a rsen ic  pe r  100  square  cen t ime te rs  fo r  the  regu la r  CCA wood ;  and  

the  wa te r - repe l l an t  wood  was  be tween  8  and  110 .  The  ove ra l l  

ave rage  was  34  p lus  o r  m inus  22 ,  a  med ian  o f  27 .  

On  the  nex t  s l i de ,  i t  shows  a  h i s tog ram.  And  mos t  o f  t he  

numbers  he re  a re  i n  the  ne ighborhood  o f ,  oh ,  say ,  30  to  40 ,  

between 10  to  maybe 40  m icrog rams  arsen ic per  square  cent imeter .  
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And  you  have  some on  th i s  range  and  some on  th i s  range .  

On the nex t sl i de here, thi s j ust shows that the 

wa te r - repe l l an t  boards  - -  ac tua l l y ,  t h i s  one  was  bough t  one  year  

befo re these o ther  two  sets ,  and  they  had  remarkable s im i lar i t y  i n  

t he ir  ave rages  compared  to  the  regu la r  CCA  board .  These  a re  more  

we l l -behaved ,  bu t  they  ce r ta in l y  do  leach  a rsen ic  as  good ,  i f  no t  

be t te r  than  - -  I  mean  they  d i s lodge  a rsen ic  as  good  o r  be t te r  than  

these  regu la r  CCA  boards .  

The  o r ig ina l  t hough t  he re ,  o f  cou rse ,  was  because  i t  had  a  

wa te r  repe l l an t  o r  a  coa t ing  was  tha t  i t  wou ld  no t  have  any  

d i s lodgeab le  a rsen ic .  And  tha t ' s  no t  t rue .  

The  nex t  s l i de  he re  i s  show ing  some o f  the  ch romium da ta .  

Th is  i s  s l i gh t l y  h ighe r  than  the  amoun t  o f  a rsen ic  tha t  was  found  

because  o f  t he  l a te r  t imes .  Th is  va lue  i s  no t  1 .1  t imes  34  bu t  

h igher  because ,  l a te r  on  in  the  s tudy ,  you  know,  the  ch romium i s  

more  concen tra ted  on  the  su r face .  But  these  a re  the  numbers  fo r  

the  ch romium.  And  a l l  t hese  e lemen ts  were  done  by  ICP,  and  so  

the re ' s  no  spec ia ti on  a t a ll . 

On  the  nex t  s l i de ,  we  d id  a  sma l l  s tudy  on  th ree  p layg rounds  

where  we  samp led  the  ho r i zon ta l  su r faces  us ing  the  method  tha t  I  

desc r ibed ,  the  w ipe  method ,  the  b lock .  
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And  then we,  al so ,  d id  some very  l im i ted  s tu f f  on  pos ts  

where  I  t ook  the  w ipe  mate r ia l  on  my  hand  and  wen t  back  and  fo r th  

i n  a  manner  tha t  was  hope fu l l y  cons is ten t  w i th  the  ho r i zon ta l  

s truc tu re  the re .  And  the  resu lt s a re  shown in  the  nex t s li de .  

And  he re  a re  the  averages  and  so  on .  The  average  ac tua l l y  i s  

8 .8  he re .  Tha t ' s  a  t ypo .  Tha t ' s  the  med ian ,  no t  the  ave rage .  Bu t  

the  ave rage  i s  8 .8 .  Bu t  these  numbers  a re  the  ranges ,  and  the  

ave rages  a re  l ess  than  those  tha t  I  j us t  showed  fo r  the  coupons  fo r  

t hese  ho r izon ta l su r faces .  

And  in  the  ve ry  l im i ted  s tudy  on  the  po les  us ing  a  d i f f e ren t  

me thod ,  they  a re  ce r ta in l y  much  h igher .  And  th i s  i s  ce r ta in l y  j us t  

sugges t i ve  and  no t  near l y  as  t i gh t  o f  a  number  fo r  compar i son  as  

these  here .  

So  on  the  nex t  s l i de .  So  why  were  the  tes t  coupons  g rea te r  

than  the  p layscape  su r faces?  We l l ,  t he re  cou ld  be  the  t ime  e f fec ts  

and  that  t he p layscapes were j us t  samp led  one t ime. There were  a 

l o t  o f  va r ia t i ons  ove r  the  course  o f  a  yea r  w i th  the  coupons .  I t  may  

have jus t  been one o f  t he t imes  when i t  was  l ower .  There  can be  

age ing  e f fec ts ,  wea the r ing  e f fec ts ,  coa ti ng  e f fec ts ,  and  those  so r ts 

o f  t h ings .  

There ' s  on ly  one  p layscape  tha t appeared  to be  coa ted .  The  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

18


o the r  ones  d idn ' t  appear  to  be  coa ted .  There ' s  a l so  the  phys ica l  

wear ing  o f  bu f f i ng  e f fec t  by  repea ted  phys ica l  con tac t ,  and  th i s  i s  

someth ing  we  cou ld  l ook  i n to .  

And  so  on  the  nex t  s l i de ,  I 'm  go ing  to  show someth ing  abou t  

t ha t. And  tha t' s  the  e f fec ts  o f  consecu ti ve  passes  on  the  same 

su r face .  And  tha t' s  re levan t to p lanks ,  hand  ra il s,  and  o the r  

su r faces  tha t a re  f requen tl y  con tac ted .  

So we  took  one  p iece  o f  wood  f rom every  one  o f  ou r  se ts  and  

two  o f  the  two  by  e igh ts ; and  then  we  d id  f i ve  passes  fo r  each  

board  fo l l ow ing  the  s tandard  me thod .  So  th i s  wou ld  be  f i ve  passes  

i n  add i t i on  to  ou r  no rma l  f i ve  passes .  

So  on  the  nex t  s l i de ,  wha t  I 'm  ta l k ing  abou t  a re  Passes  1 ,  2 ,  

3 ,  4 ,  and  5 .  We d id  ou r  f i ve  back -and- fo r th  movements  he re  and  

then  changed  the  w ipe  mater i a l  to a  d if f e ren t w i pe  mater i a l and  

samp led  i t  he re  and  he re  and  he re  and  he re .  

And  the re ' s  a  de f in i t e - -  these  a re  a ll  b rand-new p ieces  o f  

wood ,  and  the re ' s  a  de f in i t e  dec rease  in  the  amoun t .  Th is  i s  

no rma l i zed  to  the  amoun t  tha t  was  found  in  the  f i r s t  pass ,  wh ich  

wou ld  be  100  pe rcen t .  And  the  ave rage  i s  shown on  the  nex t  s l i de .  

Oh ,  so r ry .  Tha t ' s  ac tua l l y  show ing  the  ac tua l  a rsen ic  

d i s lodged  ra the r  than  the  no rma l i zed  amoun t .  The  f i r s t  one  I  
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showed  w i th  the  no rma l i zed  amoun t .  Th is  i s  the  ac tua l  a rsen ic  

d i s lodged .  And  you  can  see  tha t  i t ' s  go ing  down ,  too .  

So i n the nex t sl i de, here's the average of  al l  those.  A nd i t ' s 

f a i r l y  we l l  behaved  w i th  the  new wood .  So  w i th  b rand-new wood ,  

repea ted  passes  on  the  same su r face  w i l l  r esu l t  i n  l ower ing  the  

amoun t  o f  a rsen ic  d i s lodged  f rom the  su r face .  

However ,  a f te r  t ime ,  on  the  nex t  s l i de ,  you  can  see  tha t  i f  

you  take  these  p ieces  o f  wood  tha t  have  dec reased  in  va lue  - -  t h i s  

happens  to  be  the  wa te r - repe l l an t  boards  - -  t hey  s ta r ted  ou t  a t  a  

pe rcen t  o f  t he  f i r s t  pass ,  wh ich  wou ld  be  100  pe rcen t .  By  the  t ime  

you  kep t  on  rubb ing  i t  and  bu f f i ng  i t  and  eve ry th ing  e l se ,  i t  wen t  

down  to  abou t  25  pe rcen t  o f  i t s  va lue .  

You  pu t  i t  ou t  to  wea the r ,  and  the re ' s  a  re juvena t ion  e f fec t  

due  to  wea the r ing ,  maybe  the re  was  a  re rough ing  o f  t he  su r face ,  

t ha t  so r t  o f  t h ing .  Bu t  de f i n i t e l y  a f te r  60  days  o f  wea the r ing ,  i t  

wen t  back  up  to  i t s  o r i g inal  value. 

And  then  i f  we  look  a t  i t  a f te r  207  days ,  we  d id  ano the r  f i ve  

passes .  207  days ,  the  re juvena t ion  e f fec t  was  no t  near l y  as  

p ronounced  and  maybe  the re ' s  some so r t  o f  s teady  s ta te  go ing  on ;  

bu t  ce r ta in l y  the re  can  be .  Wi th  the  b rand-new wood ,  th i s  e f fec t  i s  

ve ry  p ronounced  and  i s  shown on  the  nex t  s l i de  as  we l l  and  the  
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nex t  s l i de .  

A l though  th i s  i s  t he  s tandard  o f  boa rds ,  i t ' s  no t  nea r l y  as  

p ronounced ;  and  you  m igh t  have  a  l i t t l e  b i t  o f  a  d i f f e ren t  behav io r .  

On the nex t sl i de, I averaged them al l .  L ots of  var i at i on i n 

t ime .  You  can  see  tha t ,  even  i f  you  do  repea ted ly  con tac t  the  

su r face  he re ,  you  don ' t  go  down to  anywhere  near  ze ro .  You  w ind  

up  w i th  maybe  abou t  50  pe rcen t  o r  so  o f  t he  o r ig ina l  number .  

So  on  the  nex t  s l i de ,  I  conc lude  th i s .  So  they  tended  to  

dec rease  w ith  i nc reased  con tac t f requency  mos t cons isten t w i th 

new boards .  So  the re  cou ld  be  less  a rsen ic  d i s lodged  f rom the  

su r faces  tha t a re  f requen tl y  con tac ted ,  depend ing  on  how f requen t  

the  con tac t  i s  and  how o ld  the  board  i s .  

There  a re  ce r tai nl y  some re juvena ti on  e f fec ts  tha t a re  mos t  

no t i ceab le  w i th  the  newer  boards ,  and  the  wea the red  boards  looked  

l i ke  they  may  approach  more  o f  a  s teady  s ta te .  But  tha t' s  no t  

known e i the r  i f  you  jus t  l e t  t hem s i t  f o r  a  yea r  o r  two .  

But  these  consecu ti ve  passes  more  o r  less  re f lec t more  

f requen t  use  o f  t he  boards  as  opposed  to  j us t  l e t t i ng  them s i t  ou t  

the re  fo r  th ree  mon ths  and  samp l ing  them every  th ree  mon ths ,  

wh ich  i s  wha t  I  d id  i n  the  p rev ious  s tudy .  

So  now on  the  nex t  s l i de ,  I 'm  go ing  to  compare  my  va lues  to  
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t he  re fe rence  va lues  tha t  a re  found  in  you r  Tab le  5  i n  EPA 's  f i na l  

e lemen t .  Th is  i s  show ing  the  ave rage  amoun ts  o f  a rsen ic  

d i s lodged  by  the  en t ry  number  i n  Tab le  5  on  a  l og  sca le  w i th  the  

mi n ,  the  max ,  and  the  average .  

So j ust as we saw yesterday wi th the Env i ronmental  Work i ng 

Group ,  the re  were  la rge  va r ia t i ons  in  each  one  o f  t hese  s tud ies .  

A nd i n the nex t sl i de, I ' ve reduced them j ust f or cl ar i t y to 

j us t  i nc lude  the  va r ious  g roups .  These  a re  the  da ta  f rom 

Ca l i f o rn ia .  Th i s  i s  t he  da ta  tha t  I  j us t  showed  you .  Th is  i s  t he  

da ta  by  R iede l ,  Osmose ,  Wi l son  and  G jov i c ,  Doy le  and  Ma lagard .  

And  the  p layscapes ,  now some o f  these  were  ac tua ll y 

p layscapes .  Th is  one  he re ,  No .  1 ,  No .  3 ,  No .  9 ,  No .  10 ,  No .  11 ,  

and  Nos .  13  and  14  down he re ,  these  were  a l l  p layscapes .  

O the r  f i e ld  s tud ies  were  Nos .  2 ,  4 ,  and  6 .  And  then  the  o the r  

ones  a re  en t r i es  7 ,  8 ,  12 ,  15 ,  and  16  were  tes t  p ieces :  Coupons ,  

o ld  wood ,  new wood .  Jus t  p ieces  o f  wood  tha t  were  tes ted .  So 

they  ref l ect  a l o t  o f  d i f f eren t  s i t uat i ons .  

A l l  o f  t hem used  the  gauzes ,  pads ,  o r  paper ,  excep t  fo r  No .  

15  he re  wh ich  used  the  tes t  t ube  b rush .  These  two  da ta  were  us ing  

a  tes t  t ube  b rush  tha t  was  we t .  And  th i s  one  r i gh t  he re  used  a  tes t  

t ube  b rush .  So  the re ' s  some ind i ca t i on  tha t  us ing  a  tes t  t ube  b rush  
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t o  w ipe  i t ,  o f  cou rse ,  i s  more  aggress ive  than  jus t  us ing  a  gauze  o r  

a  w ipe  o r  tha t  so r t  o f  ma te r ia l .  

Th is  ve ry  h igh  one  was  the  p ie r ,  t he  f i sh ing  p ie r ,  p robab ly  

near  the  Mon te rey  Bay  Aquar ium r igh t  ou ts ide  the  Mon te rey  a rea .  

Tha t  i s  someth ing  tha t  wou ldn ' t  be  found  in  a  p layg round  bu t  was  

found  in  a  p ie r  where ,  ce r ta in l y ,  i f  i t ' s  t he re  by  the  Mon te rey  Bay  

Aquar ium,  the re ' s  tons  o f  ch i l d ren  the re  eve ry  day .  

So  ano the r  way  o f  l ook ing  a t  t h i s  i s  on  the  nex t  s l i de .  F rom 

Tab le  5 ,  t he re  were  ac tua l l y  10  g roups  o f  researchers  i nvo lved .  

They  genera ted  43  da ta  se ts .  The  compar i son  be tween  us ing  a  we t  

w ipe ,  a  d ry  w ipe ,  a  d ry  hand ,  and  a  vacuum b rush  i s  shown he re .  

Here ' s  the  med ian  da ta ;  he re ' s  the  ave rage ;  and  he re ' s  the  

average where I ' ve omi t ted  one h igh  and  one low  main l y  to  reduce 

the  sca t te r  ove r  he re .  The  sca t te r  i s  j us t  rea l l y  h igh .  So  i f  you  

omi t  one  h igh  and  then  one  low ,  you  w ind  up  w i th  a  l o t  l ess  sca t te r  

i n  the resu l t s .  

So  i f  we  p lo t  t ha t  on  the  nex t  s l i de  he re ,  you  can  see  tha t  

the re  i s  a  b ig  i nc rease  in  us ing  the  vacuum b rush  method .  Bu t  

be tween  the  we t ,  t he  d ry ,  and  the  d ry  hand ,  the re ' s  ve ry  l i t t l e  

d i f f e rence  overa l l .  

But  on  a  pa r ti cu la r  su r face ,  ce r tai nl y ,  I  wou ld  expec t w i th 
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t hese  two ,  because  I ' ve  shown tha t on  the  g lass ,  is  tha t  the  we t  

wou ld  ce r ta in l y  be  h igher  than  the  d ry  under  the  c i r cums tances  o f  

new wood  o r  where  the re ' s  a  l o t  o f  so lub le  ma te r ia l .  The  we t  

mater i al ,  t he wet  w ipe,  w i l l  p i c k  up  the so lub le mater ial . And  the  

d ry  w ipe ,  I 'm  p re t t y  su re ,  wou ld  m iss  the  so lub le  ma te r ia l .  

Un less ,  o f  cou rse ,  the  d ry  w ipe  i s  taken  on  a  we t  wood  

su r face  wh ich  wou ld  be  r i gh t  a f te r  a  ra in  o r  someth ing ,  wh ich  i s  

someth ing  I  neve r  d id .  A l l  t he  da ta  tha t  you  saw was  a t  l eas t  two  

o r  th ree  days  a f te r  a  ra in  when  a l l  t he  wood  was  n i ce  and  d ry  and  

eve ry th ing .  

And  ano the r  way  o f  comp l i ca t i ng  the  mat te r  wou ld  be  to  see  

wha t  happens  r i gh t  a f te r  the  ra in .  And ,  you  know,  one  cou ld  a rgue  

tha t  i t  wou ld  be  l ess  o r  more ,  depend ing  on  how much  ra in  had  

fal l en .  And  there was  some reference in  the l i t eratu re that 

somebody  found  tha t  i f  i t  m is ted ,  i t  m igh t  be  more  than  i f  i t  was  

l i ke  a to r ren t i al  rain  and  that  so r t  o f  t h ing .  

So  the  compar i sons  and  conc lus ions  on  a re  the  nex t  s l i de  

he re .  As  we 've  been  see ing  a l l  a long ,  the re ' s  a  huge  va r ia t i on  tha t  

ex tends  be tween  g roups ,  w i th in  g roups ,  compar ing  su r faces ,  and  

w i th in  a  g roup  o f  samp les .  There ' s  a  va r ia t i on  i n  resu l t s  due  to  

me thods ,  su r faces ,  re ten t ion ,  age .  
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The re  was  one  s tudy  in  the re  on  tha t  Tab le  5  where  they  

ac tua l l y  found  - -  t ha t  was  one  o f  t he  tes t  t ube  b rush  s tud ies ,  where  

they  a  found  a  d i f f e rence  w i th  two  by  fou rs  w i th  age .  Tha t  was  

jus t  one  s tudy ,  t hough .  

There ' s  ce r ta in l y  ve ry  l im i ted  on  method  compar i son ,  

a l though  the  vacuum b rush  was ,  I  be l i eve ,  compared  in  the  

Ca l i f o rn ia  s tudy  p re t t y  subs tan t i a l l y .  And  i t  ce r ta in l y  i s  much  

h igher  than  any  o f  t hese  o the rs .  

So  overal l ,  t he med ian fo r  al l  t hese s tud ies - -  t he wet ,  d ry ,  

and  hand  - -  was  somewhere  be tween  26  and  70  m ic rog rams  a rsen ic  

pe r  hundred  square  cen t ime te rs  w i th  the  ave rage  be ing  be tween  65  

and  203 .  

On the nex t sl i de, some more concl usi ons.  The arseni c was 

above  the  de tec t i on  l im i t  i n  mos t  o f  t hese  samp les .  I f  t he re  i s  

a rsen ic  d i s lodged ,  mos t  eve rybody  f i nds  i t .  

There ' s  ce r ta in l y  a  need  fo r  un i fo rm methods .  There ' s  

ce r ta in l y  a  need  fo r  more  lab  s tud ies  as  we  saw one  yes te rday  so  

tha t  we  can  deve lop  some so r t  o f  a  l each  d i s lodgeab le  mode l ,  

based  upon  some rea l  va r iab les ,  f unc t ion  o f  d i f f us ion  f rom the  

i nter i o r ,  the  leach ing  f rom the  su r face  as  we ll  as  the  pa r ti cl es 

removed  f rom the  su r face .  
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So  on  the  nex t  s l i de ,  ano the r  th ing  tha t  sugges ts  i t se l f .  And  

l o t s  o f  ci t i z ens  cal l  me  al l  t he t ime. And  one o f  t hei r  ques t i ons  i s  

wha t  to  do  w i th  an  o ld  deck .  And  wha t  you  do  w i th  i t  i s  you  have  

to  scrub  i t ,  sand  i t ,  o r  power  wash  i t  t o  cl ean i t  up .  

And  I  sugges t  rea l l y  l i gh t  sc rubb ing ,  and  ce r ta in l y  th i s  

vacuum b rush  wou ld  sugges t  t ha t  i f  you  sand  i t  o r  power  wash  i t ,  

t ha t  so r t  o f  t h ing ,  you  ce r ta in l y  wou ld  be  d i s lodg ing  a  l o t  o f  s tu f f  

f rom  the  su r face .  

On  the  nex t  s l i de  the  theore t i ca l  amoun ts  o f  a rsen ic  

d i s lodged  f rom the  su r face  on  .4  - -  2 .5 ,  . 4 ,  . 6 ,  and  2 .5  pounds  o f  

p rese rva t i ve ,  t he  re ten t ion .  The  .4  i s  the  s tu f f  t ha t  you  no rma l l y  

see  and  b ind .  Th is  i s  the  amoun t  tha t  wou ld  be  in  a  vo lume o f  

wood .  Th is  based  on  2 ,800  pa r t s  pe r  m i l l i on  a rsen ic  and  100  

square  cent imeters  t imes  a cer tain  th i ckness  i n  m icrons .  

So  i f  you  happen  to  f i nd  some way  o f  remov ing  5  m ic rons  o f  

wood  and  i t ' s  a t  . 4 ,  you 'd  w ind  up  w i th  abou t  75  m ic rog rams  o f  

a rsen ic  pe r  hundred  square  cen t ime te rs .  Human ha i r  i s  

app rox ima te l y  20  to  150  m ic rons .  

So  th i s  pu ts  i t  i n  t hat  k ind  o f  perspect i ve that  t hese numbers  

rea l l y  a ren ' t  - -  you  know,  i t ' s  p re t t y  easy  to  v i sua l i ze  remov ing  a  

coup le  o f  m ic rons  o f  wood .  And  th i s  i s  the  number  tha t  you ' re  
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go ing  to  ge t .  Th is  assumes  tha t  the re ' s  no  a rsen ic  dep le ted  and  no  

a rsen ic  concen tra ted  on  the  su r face .  Th i s  i s some new s tu f f .  

On  the nex t  s l i de - -  I  g i ve th i s  tal k  to  the ci t i z ens  o f  

Connec t i cu t .  And  to  them I  sugges t  t ha t  t hey  don ' t  pu t  any  an ima l  

o r  ch i l d ren ' s  p lay  a reas  undernea th  the  decks .  You ' re  go ing  to  see  

i n  t he nex t  t al k  t hat  t he so i l s  have  arsen ic on  them,  pain t ,  o r  

s ta in ing  regu la r l y .  And  I 'm  go ing  to  ta l k  abou t  tha t  nex t .  

There ' s  a lt erna ti ve  mater i a ls  fo r  con tac t su r faces  such  as  

wood  compos i tes .  There ' s  cedar ;  t he re ' s  wes te rn  cyp ress ;  the re ' s  

the  compos i te  woods ,  the  wood  po lymer  compos i tes ,  such  as  T rex .  

There ' s  a l so ,  i ns tead  o f  bu i l d ing  a  deck ,  why  no t  cons ide r  a  pa t io .  

Some o f  t he al t ernat i ve mater ial s .  I  d id  b r i ng  some ACQ 

w i th  me  he re ,  and  I ' l l  be  pu t t i ng  tha t  on  the  tab le  ove r  he re  fo r  you  

guys  to  l ook  a t .  Th i s  i s  t he  s tu f f  t ha t  con ta ins  no  ch romium and  no  

a rsen ic .  And  i t  l ooks  j us t  l i ke  CCA wood .  And  you  won ' t  know 

tha t  i t  wasn ' t  CCA wood  excep t  i t  says  tha t  i t s  ACQ on  i t .  

On  the  nex t  s l i de ,  t h i s  i s  T rex ,  t he  wood  po lymer  compos i te ,  

a t  ou r  b i rd  and  bu t te r f l y  ga rden  a t  t he  Lockwood  Farm in  Hampton .  

And  i t ' s  abou t  th ree  o r  fou r  yea rs  o ld  now,  and  tha t  has  no  

d i s lodgeab le a rsen ic  on  the  su r face .  

However ,  you  do  need  to  use  some so r t  o f  ro t - res i s tan t  wood  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

27


t o bu il d a  s truc tu re  on  the  ins ide ,  such  as  ACQ.  But  s ince  you  

can ' t  ge t  aho ld  o f  i t ,  you  have  to  use  CCA a round  he re  i n  

Connec ti cu t. But  a t  l eas t the  su r face  has  no  a rsen ic .  

And  th i s  s tu f f  i s  real l y  - -  f rom al l  i nd i c at i ons  f rom the  

peop le  I ' ve  ta l ked  to ,  t hey  l i ke  i t .  I t ' s  a  good  enough  mate r ia l  t o  

use.  I t  l as t s ;  i t ' s  main tenance f ree.  I  wou ld  cer tain l y  recommend  

i t  f o r  cons ide ra t i on .  

And  that ' s  i t  f o r  t h i s  par t i cu lar  t al k .  

DR. ROBERTS:  Bef ore we go to the nex t --

DR.  ST ILLWELL:  Sor ry .  I ' d  l i ke  to  po in t  ou t  t ha t  t he  work  

was  done  by  ou r  summer  i n te rn  p rog ram.  The  peop le  he re  ca r r i ed  

ou t  a l l  t he  work .  They ' re  co l l ege  s tuden ts  tha t  come in  and  work  

fo r  abou t  e igh t  weeks .  And  then  some o f  them ca r ry  ove r  i n to  the  

schoo l  yea r .  And  then ,  a l so ,  C ra ig ,  one  o f  t he  techn ic ians  tha t  

works  he re .  

Okay .  Thank  you .  

DR.  ROBERTS:  Dr .  S t i l lwe l l ,  t hank  you .  I ' d  l i ke  to  p rov ide  

the  oppor tun i t y  fo r  some pane l  members  to  ask  ques t i ons  o f  

c la r i f i ca t i on .  I ' l l  s ta r t  w i th  Dr .  Smi th ,  D r .  So lo -Gabr ie le ,  D r .  

Mushak ,  and  Dr .  Chou .  

DR.  SMITH:  Thank  you ,  D r .  S t i l lwe l l .  Tha t  was  a  ve ry  
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i n fo rma t i ve  p resen ta t i on .  And  th i s  i s  Andrew Smi th  f rom the  

Ma ine  Bureau  o f  Hea lth. 

Severa l  ques t i ons  o f  c la r i f i ca t i on .  F i r s t ,  I  was  no t i c ing  on  

your  ou tdoor  s t ruc tu re  tha t  the  coupons  appeared  fa i r l y  c lose  

toge the r .  Was  the re  any  concern  abou t  ra in  sp la t te r ing  and  c ross  

con tamina t ion  o r  any th ing  l i ke  tha t  w i th  you r  se tup?  

DR.  ST ILLWELL:  The  ou tdoor  s t ruc tu re .  

DR.  SMITH:  R igh t .  You  appeared  to  have  the  coupons  on  a  

rack .  

DR.  ST ILLWELL:  The  rack ,  we  fe l t ,  was  h igh  enough  tha t  

t he  ra in  d idn ' t  sp la t te r  up  and  the  so i l  wen t  on  top  o f  i t .  

DR. SM I TH:  No.  I 'm more concerned wi th rai n spl at t er i ng 

f rom one  coupon  to  ano the r .  

DR.  ST ILLWELL:  When  we  f i r s t  s ta r ted ,  we  s ta r ted  w i th  

hav ing  them a  l i t t l e  fu r the r  apar t .  And  then  we  rea l l y  d idn ' t  t h ink  

that  was  an i ssue;  o r  i f  i t  was ,  i t  wou ld  be a m ino r  i ssue. 

DR.  SMITH:  Uh-huh .  And  when  you  wou ld  se t  t hem up  fo r  a  

g i ven  t rea tmen t  so lu t i on  o r  a  g i ven  t ype  o f  board ,  you  wou ld  keep  

them  al l  t ogether ;  i s  t hat  r i gh t?  

DR.  ST ILLWELL:  R igh t .  We had  some con t ro l  boa rds ,  

non t rea ted  boards ,  way  away  f rom the  a rea .  And  we  had  
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r andomized  them.  They  were  a l l  pu t  toge the r ,  and  they  samp led  

p ret t y  much  at  t he same t ime. 

DR.  SMITH:  I 'm  a l so  ve ry  i n t r i gued  by  you r  va r iab i l i t y  

ana lys i s .  I  wan t  you  to  he lp  me  w i th  the  co r rec t  i n te rp re ta t i on  o f  

t h i s .  

The  w i th in -board  va r ia t i on  was  abou t  17  pe rcen t  and ,  you  

know,  abou t  ha l f  t ha t  seen  fo r  be tween-board ;  and  be tween-board  

was  no t  tha t  d i f f e ren t  fo r  be tween-se t  no r  was  i t  t ha t  d i f f e ren t  fo r  

var iat i on -over - t ime. I s  t he i n terp retat i on  o f  t hat  t hat  t he dominant 

sou rce o f  var iabi l i t y  i s  between-board ,  and  that  t he var iat i on -over -

t ime o r  var iat i on -between-sets  doesn ' t  seem to  add  that  much 

apprec iab le  i nc rease  in va r iance?  

DR.  ST ILLWELL:  I  haven ' t  f i n i shed  the  nes ted  des ign  

ana lys i s  on  tha t  to  be  ab le  to  te l l  you  wha t  the  ma jo r  sou rce  o f  

va r ia t i on  i s ,  i f  any .  Jus t  l ook ing  a t  i t ,  I  t h ink  tha t  t hey ' re  a l l  

p ret t y  much the same o ther  than the w i th in -board .  

DR.  SM ITH:  But  each  one  o f  these  is a  total  va r iance  

measure ; r i gh t? So each  one  inc ludes  - -

DR.  ST ILLWELL:  The  va r ia t i on  due  to  tha t  pa r t i cu la r  

va r iab le .  

DR.  SMITH:  Okay .  I ' l l  have  to  l ook  a t  t hem.  
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DR.  ST ILLWELL:  You  take  the  th ree  numbers  o f  a  

pa r t i cu la r  se t ;  you  f i nd  the  ave rage ;  and  then  you  f i nd  ou t  wha t  the  

d i f f e rence  i s .  

DR. SM I TH:  Okay . 

DR.  ST ILLWELL:  And  then  to  do  the  fo rma l  nes ted  des ign ,  

t he re ' s  more  o f  a  - -

DR. SM I TH:  Ri ght . 

DR.  ST ILLWELL:  I t ' s  a  d i f f e ren t  ma themat i ca l  cons t ruc t i on  

wh ich  i s  a l o t  more comp l i cated us ing  the sum o f  t he squares  and 

a l l  t h i s .  And  I  haven ' t  done  tha t  ye t .  

DR.  SMITH:  Do  you  know when  tha t  wou ld  be  ava i l ab le?  

DR.  ST ILLWELL:  P robab ly  w i th in  a  coup le  o f  mon ths .  Th is  

hasn ' t  been pub l i shed .  I t  was  on ly  a p rel im inary  work  that  was 

pub l i shed .  The  fu l l  s tudy  hasn ' t  been  pub l i shed  ye t .  So  th i s  i s  a l l  

wo rk  i n  p rog ress  r i gh t  now.  

DR. SM I TH:  What i s the status f or these data bei ng 

pub l i shed?  

DR.  ST ILLWELL:  I t  w i l l  be  wr i t t en  up  w i th in  a  few  mon ths .  

I  don ' t  know when  i t  w i l l  be  pub l i shed .  

DR.  SMITH:  R igh t .  Okay .  Now,  on  me thod  va l i da t i on ,  you  

heard  my  ques t ions  ea r l i e r  on  th i s ,  and  I  saw you  nodd ing  your  
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head ,  I  t h ink ,  i n  ag reement .  Does  tha t  mean  w i th in  the  con tex t  o f  

you r  s tudy  you  a l so  d idn ' t  do  any  work  to  l ook  a t  whe the r  o r  no t  

t hese t rans fer  coef f i c i ents  o f  m icrog ram per  cent imeter  squared  to  

wha t  ex ten t  tha t  es t ima te  i s  sens i t i ve  to  the  su r face  a rea  o f  t ha t  

one actual l y  samp led?  

DR.  ST ILLWELL:  No .  Tha t  hasn ' t  been  done .  And  I  t h ink  

the  me thod  i s  robus t  enough  now to  do  th ings  l i ke  tha t .  When  I  

f i r s t  s ta r ted ,  we  had  these  two  by  e igh t  boards  tha t  were  a  l o t  more  

va r iab le  w i th in  boards  and  eve ry th ing  was  sc rewy .  And  ou r  l eve l  

o f  unders tand ing  wasn ' t  ve ry  good .  

Bu t ,  yeah ,  I  t h ink  we  cou ld  p robab ly  do  some th ings  i f  i t  was  

we l l -des igned  where  we  cou ld  s ta r t  mak ing  sense  ou t  o f  some o f  

th i s  w i th  boards  tha t  were  maybe  aged  fo r  a  few  mon ths  so  you  

don ' t  have  tha t  d ramat i c  b rand-new board  e f fec t ,  t ha t  t ime  e f fec t .  

Tha t  one  the re  l ooks  l i ke  i t  k ind  o f  d im in i shes  a f te r  abou t  ha l f  a  

year .  

DR.  SMITH:  And  tha t  l eads  i n to  my  nex t  ques t i on .  Your  

two-year  t ime cou rses  were i n teres t i ng  fo r  t he un t reated boards ,  

un t rea ted  mean ing  they  don ' t  have  tha t  wa te r - repe l l an t  added  to  

t hem. There  d id  seem to be  some so r t o f  ev idence  o f  dec li ne  over  

the  f i r s t  yea r ,  bu t  then  i t  so r t  o f  seemed to  bounce  a round  o r  
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bounce  back  up  ove r  the  second ,  a t  l eas t  tha t  was  my  in te rp re ta t i on  

o f  l ook ing  a t  t he  sp read  in  the  da ta .  

D id  you  keep  any  reco rds  o r  i n fo rmat ion  on ,  you  know,  so r t  

o f  v i sua l  changes  in  the  wood  in  te rms  o f  check ing  and  c rack ing  

and  to  wha t  ex ten t  you r  va r ia t i on  i n  da ta  can  be  exp la ined  by  tha t?  

DR.  ST ILLWELL:  No ,  we  d idn ' t  rea l l y  have  any  rea l  

exp lana t ion  fo r  why  i t  wou ld  go  up  and  down  and  wha t  wou ld  

exp la in  those  so r t s  o f  e f fec ts .  You  know,  you  can  th ink  o f  t he  

amoun t  o f  ra in ,  t he  tempera tu re ,  t he  t ime ,  and  tha t  so r t  o f  t h ing .  

And  we  d idn ' t  rea l l y  see  any th ing  ye t .  

I  don ' t  t h ink  we ' l l  be  ab le  to  f i nd  any th ing  w i th  th i s  s tudy .  

Bu t  t ha t  wou ld  be  someth ing  tha t  cou ld  be  done  w i th  ano the r  

s tudy .  I t  wou ld  be  qu i te  wor thwh i le .  I t  wou ld  be  more  o f  an  

env i ronmenta l  chamber ,  t ha t  so r t  o f  an  env i ronment .  

DR.  SMITH:  And  las t  ques t i on ,  i f  I  may .  You  have  you r  

compar i son ,  as  o the rs  have  done ,  o f  some o f  the  w ipe  da ta  w i th  the  

hand  da ta .  When  you  d id  tha t  compar i son  ac ross  the  s tud ies ,  d id  

you  look  ca re fu l l y  a t  how the  hand  da ta  was  ac tua l l y  computed  to  

know whe the r  o r  no t  we ' re  ta l k ing  abou t  cen t ime te rs  squared  o f  

hand-su r face  a rea  ve rsus  cen t ime te r  squared  w iped?  

DR.  ST ILLWELL:  No .  The  hand  - -  yeah ,  a  l o t  o f  t h i s  s tu f f  
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i s  no t  rea l l y  ve ry  we l l  - -  we l l ,  we l l  desc r ibed .  And  the  b ig  i ssue  

seems li ke  he re  is wha t wou ld  be  the  trans fe rence  be tween  tha t. 

And  that  i s  no t  someth ing  I  can  answer . 

DR.  SMITH:  Okay .  Grea t .  Thank  you .  

DR. ROBERTS:  Dr . Sol o-Gabr i el e, and then Dr . M ushak and 

Dr .  Chou .  

DR.  SOLO-GABRIELE:  You  desc r ibed  va r iab i l i t y ,  and  you  

had  e r ro r  ba rs  on  your  p lo ts .  I s  tha t  s tandard  dev ia t i on ,  o r  i s  i t  

95 -percent  con f idence l im i t s?  

DR.  ST ILLWELL:  Tha t ' s  j us t  one  s tandard  dev ia t i on .  

DR.  SOLO-GABRIELE:  I 'm  t r y ing  to  ge t  an  unders tand ing  

fo r  the  samp les  tha t  were  used .  You  had  regu la r  CCA.  Then  you  

al so  have water  repel l an t  w i th  CCA that  i s  f acto ry  app l i ed  water 

repe l l an t  i n  the  p ressu re - t rea t ing  so lu t i on .  Or  i s  i t  wa te r  repe l l an t  

tha t  was  added  a f te r  the  wood  was  t rea ted?  

DR.  ST ILLWELL:  Tha t ' s  the  wa te r  repe l l an t  tha t  you  buy  a t  

t he l umber  yard  where the water  repel l an t  i s  p ressu re t reated i n to  

the  wood .  And  then  tha t ' s  more  o f  a  p remium p roduc t .  Tha t  ove r  

i n  Connec t i cu t ,  a t  l eas t ,  a t  one  lumber  ya rd ,  i t  was  the  on ly  

p roduc t  to  use  fo r  these  deck  su r faces .  

DR.  SOLO-GABRIELE:  Because  you  men t ioned  
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Thompson ized ,  I  was  wonder ing  i f  i t  was  Thompson  Wate r  Sea l  

t ha t was  added  a f terwards .  

DR.  ST ILLWELL:  Yes .  I t  wasn ' t  added ,  bu t  t ha t  was  the  

name o f  i t .  One  was  Lowes  Top  Cho ice .  The  o the r  one  was  the  - -  I  

don ' t  remember  i f  t he  Home Depo t  was  the  Thompson ized  o r  wh ich  

one  was  wh ich .  Bu t ,  yes .  

DR.  SOLO-GABRIELE:  And  the  l as t  ques t i on  was :  You  

have  some da ta  where  you  have  w ipe -o f f  da ta  fo r  p lanks  ve rsus  the  

suppor t  pos ts ;  and  the re ' s  s ign i f i can t  d i f f e rences ,  i t  seems ,  

be tween  wha t  you  ge t  o f f  t he  p lanks  ve rsus  the  suppor t  pos ts  l ower  

f rom the  p lanks  and  h ighe r  f rom the  suppor t  pos ts .  And  i t  seems  

as  though  in  you r  comment  on  the  bo t tom o r  you r  s ta temen t  says  

tha t ' s  i t ' s  more  because  o f  t he  d i f f e rences  in  the  methods  tha t  were  

used  to  w ipe  the  p lanks ,  the  f l a t  members  ve rsus  the  pos ts .  

I n  add i t i on  to  that ,  perhaps  i t  was  a d i f f erence in  reten t i on  

l eve ls because  those  pos ts cou ld  have  been  s truc tu ra l  members  

t reated to  h igher  reten t i on  l evel s .  

DR.  ST ILLWELL:  Yes ,  you ' re  r i gh t .  I t  cou ld  have  been  a  

re ten t i on  l eve l .  And ,  ac tua l l y ,  i n  l ook ing  a t  t he  da ta  i n  the  l as t  

f ew  days ,  I  d idn ' t  rea l l y  see  a  g igan t i c  reason  to  suspec t  tha t  j us t  

go ing  f rom - -  s ta r t i ng  to  use  my  hand  on  tha t  w ip ing  ma te r ia l  
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wou ld  make  such  a  huge  d i f f e rence .  

So  i t  cou ld  be ,  yeah ,  t ha t  t hose  pos ts  have  a  much  h ighe r  

re ten t i on  l eve l .  Or  the re  cou ld  be  someth ing  i nvo l ved  w i th  

ve r t i ca l  su r faces  tha t  we  don ' t  rea l l y  unders tand .  

Bu t ,  yeah ,  i t  was  rea l l y  l i ke  on ly  th ree  o r  fou r  da ta  po in ts  

f rom each  s t ruc tu re .  And  i t ' s  ve ry  i n te res t i ng  to  l ook  a t  i n  regard  

to  tha t  because  the re  a re  p laces  where  k ids  w i l l  l i ke  na tu ra l l y  j us t  

l i ke  g rab  aho ld  o f  t ha t  pos t  as  opposed  to  the  g round .  And  i f  

t hey ' re  a  l o t  h igher ,  t ha t  m igh t  be  a  cons ide ra t i on .  

DR.  SOLO-GABRIELE:  I  don ' t  know i f  t he  o r ig ina l  w ipe  - -

you  know,  the re ' s  been  a  l o t  o f  hand-w ipe  tes ts  and  regu la r -w ipe  

tes ts  p resen ted .  I  don ' t  know i f  t ha t  was  a  ho r i zon ta l  members  

versus  ver t i cal  members ,  bu t  i t  wou ld  be i n teres t i ng  to  see i f  t here 

were  d i f f e rences  observed  be tween  the  two .  

DR.  ST ILLWELL:  Yeah ,  tha t ' s  wha t  I  was  sugges t ing .  

Cer ta in l y ,  t he re ' s  more  to  be  s tud ied  the re  w i th  the  ho r i zon ta l  

ve rsus  ve r t i ca l .  

DR.  ROBERTS:  Thank  you .  D r .  Mushak .  

DR.  MUSHAK:  Two  ques t ions .  Fi r s t  one  i s  a  mechan is t i c  

one .  

Cou ld  you  c la r i f y  fo r  those  coupons  in  wh ich  you  had  
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dep le t i on  o f  a rsen ic ,  you  then  subsequen t l y  saw a  rebound ;  o r  were  

these  independen t runs?  Because  I 'm ty i ng  to ra ti ona li ze  how you  

remove  a rsen ic  f rom the  ch romium bond  th rough  these  oxy  b r idges  

and  then  pu t  a rsen ic  back  on ,  wh ich  wou ld  sugges t  tha t  you ' re  

hav ing  in te rmat r i x  a rsen ic  d i f f us ion .  

DR.  ST ILLWELL:  These  a re  wea the red  ove r  t ime .  So  when  

they ' re  ou ts ide ,  the re  can  be  an  e ros ion .  So the  su r face  i s  

renewed .  Tha t ' s  number  one .  

The  e ros ion  ra te  i s ,  I  t h ink ,  3  to  20  m ic rons  pe r  mon th ,  

acco rd ing  to  some s tud ies  I ' ve  seen ,  a t  s i x  m i l l ime te rs  pe r  cen tu ry .  

A l so ,  you  can  have  a  d i f f us ion  f rom the  in te r io r  to  the  

su r face .  Tha t ' s  one  o f  t h ings  I  t h ink  i s  happen ing .  I t ' s  j us t  wha t  

happens  i s  you  have  - -  we  can  jus t  ca l l  i t  ch romium a rsena te .  

And  jus t  by  f reshman  chemis t r y  so lub i l i t y  p roduc t ,  t he  wa te r  

goes  in ,  pa r t i cu la r l y ,  when  the  wood  ge ts  o lde r .  You  have  c rack .  

You  have  a l l  t h i s  o the r  s tu f f .  I t ' s  now sa tu ra ted  w i th  wa te r .  A 

ce r ta in  amoun t  o f  t ha t  ch romium a rsena te  w i l l  now go  in to  

so lu t i on  j us t  by  so lub i l i t y  p roduc t  ru le  and  w i l l  j us t  d i f f use  by  

d i f f us ion  and  w i l l  w ind  up  on  the top  and  then maybe even 

concen t ra te  as  the  wa te r  evapora tes  depend ing  on  wha t  happens  

nex t .  As  i t  ra in  some more .  So  you  can ,  yeah ,  you  can  d ream up  
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al l  so r t s  o f  l i t t l e - -

DR.  MUSHAK:  Maybe  log i ca l l y  you  can  exc lude  some and  

inc lude  o the rs ,  ch romium a rsen ic  i n  a  one- to  one  ra t i o  m ig ra t i ng .  

How do  you  ge t  ne t  en r i chmen t  i n  ch romium and  dep le t i on  i n  

a rsen ic  i f  wha teve r  they ' re  do ing  i s  one  to  one?  

DR.  ST ILLWELL:  Because  i t ' s  no t  a l l  ch romium a rsena te .  

There  i s  a l so  copper  a rsena te ,  copper  ox ides ,  and  then  the re ' s  the  

regu lar  abso rp t i on  i n  t here  and  th ings  l i ke that . So  i t ' s  been 

wel l -estab l i shed .  

Warner  and  So lomon  and  Ace to  and  Fede le  i n  the  ea r l y  ' 90s ,  

t hey  d id  some work .  They  showed fai r l y  c onclus i vel y  w i th  l i t t l e  

t i ny  wood  b locks  a t  d i f f e ren t  pHs  the  copper  comes  ou t  a lmos t  a  

hundred  pe rcen t  and  then  fo l l owed  by  the  a rsen ic  and  then  the  

chromium.  

So  these  a re  observa t ions .  So  based  on  the  observa t ion ,  

yeah ,  it  can ' t a ll  be  ch romi um a rsena te because  tha t' s  incons isten t  

w i th  the exper imen t .  

DR.  MUSHAK:  The  second  ques t ion  goes  to  the  behav io r  o f  

you r  d i f f e ren t  tes t  samp les  ove r  t ime .  I  no t i ced  tha t  the  one  

samp le  tha t  s ta r ted  ve ry  h igh  had  these  rea l  i nc reases ,  bump ups ,  

i n  l eachab le  a rsen ic  ove r  t ime  much  more  so  than  the  ones  tha t  
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s ta r ted  lower .  So  i s  i t  t he  case  tha t  i f  you  have  a  samp le  tha t  s ta r t s  

at  a much h igher  w ipe l evel  t hat  t hat  i s  over  t ime go ing  to  be more  

mob i l e o r  more sub ject  t o  seasonal i t y?  

DR.  ST ILLWELL:  Tha t ' s  qu i te  poss ib le ,  yeah .  They  tend  to  

s tay  up  the re .  

DR.  MUSHAK:  I f  you  l ook  a t  t ha t  one  samp le ,  t ha t ' s  ve ry  

s t r i k i ng .  

DR.  ST ILLWELL:  Bu t  they  were  t rea ted .  Yeah .  There  i s  no  

rea l  s tandard  on  wha t  cons t i t u tes  an  accep tab le  l eve l  o f  

d i s lodgement ,  wh ich  wou ld  be ,  maybe  - -  you  know,  peop le  cou ld  

say  i f  i t  was  above  50  o r  100  o r  wha teve r .  Bu t  tha t ' s  - -  as  we  have  

w i th  the so i l .  

DR.  ROBERTS:  Dr .  Chou .  

DR.  CHOU:  Dr .  S t i l lwe l l ,  you  p resen t  you r  resu l t s  ve ry  

c lea r .  The  f i r s t  s tudy ,  I  wonder  i f  you  wou ld  c la r i f y  the  las t  po in t  

o f  you r  summary  fo r  us ,  you r  conc lus ions .  

The conclus ion  i s  say ing  decreases i n  arsen ic over  t ime i s  

no t  shown by  th i s  da ta .  I  be l i eve  you  d raw tha t  conc lus ion  f rom 

the  s l i de  you  show two  pages  ago ,  the  reason  i t  showed  no  

changes .  In  the  las t  f ew  ques t ions ,  we ' re  ta l k ing  abou t  changes .  

So the re  i s  changes .  I s  i t  because  ana lys i s  i s  done  ove r  two  years  
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o f  t ime?  I f  you  jus t  do  the  f i r s t  yea r  o f  ana lys i s ,  you  cou ld  see  a  

dec rease  o f  a rsen ic ;  i sn ' t  tha t  t rue?  

DR.  ST ILLWELL:  Yeah ,  I  t h ink  i n  p robab ly  th ree  o f  t he  - -

the  two  wa te r  repe l l an ts  d idn ' t  show any th ing .  The  th ree  wa te r  

repe l l an ts  showed  no th ing .  Bu t  the  th ree  regu la r ,  t he  o the r  boards ,  

i f  you  jus t  wou ld  have  gone  fo r  one  year  and  then  s topped ,  tha t  

wou ld  have  - -  i t  wou ld  have  sugges ted  tha t  i t  dec reased  to  some 

m in imum number .  

DR.  CHOU:  Thank  you .  

DR. ROBERTS:  Dr . Thral l . 

DR.  THRALL:  Mary  Anna  Thra l l .  Back  to  you r  g raph  on  

your  va r iab i l i t y  be tween  boards  w i th in  a  se t  and  ove r  t ime .  Wha t ' s  

the  methodo logy  fo r  measur ing  a rsen ic?  

DR.  ST ILLWELL:  Wh ich  g raph  a re  we  on?  

DR.  THRALL :  Var iabi l i t y  between boards  w i th in  a set  and 

over  t ime. 

DR.  ST ILLWELL:  Fo r  examp le ,  th i s  one  he re .  

DR.  THRALL :  Uh-huh .  Aga in ,  I 'm  jus t  na i ve .  Wha t ' s  t he  

methodo logy  fo r  measur ing  a rsen ic?  

DR.  ST ILLWELL:  Okay .  The  methodo logy  i s  the  boards  

were  taken  ou t .  There  was  a  coupon  tha t  was  assoc ia ted  w i th  - -
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DR.  THRALL :  No .  I  j us t  mean  once  you ' ve  go t  i t ,  how do  

you  come up  w i th  the  amoun t  o f  a rsen ic  tha t ' s  the re?  

DR.  ST ILLWELL:  The  amoun t  o f  a rsen ic  tha t ' s  on  the  

su r face .  

DR.  THRALL:  R igh t .  How a re  you  measur ing  a rsen ic?  

DR.  ST ILLWELL:  Okay .  A f te r  we  have  the  w ipe ,  wh ich  we  

take  on  us ing  the  b lock ,  we  have  a  po lyes te r  w ip ing  mate r ia l .  We 

go  back  and  fo r th  f i ve  t imes .  Once  we  have  th i s  me thod ,  we  took  i t  

and  we  used  a  i nduc t i ve l y  coup led  p lasma.  I s  tha t  wha t  you  mean?  

DR. THRA L L :  No.  I j ust mean how i s i t measured.  What 's 

t he  ana ly t i ca l  measurement? 

DR.  ST ILLWELL:  We used  ICP.  And  when  i t  was  lower ,  we  

used  the  g raph i te  fu rnace .  And  so  ou r  de tec t i on  l im i t  was  in  the  

ne ighborhood  o f  . 2  to  .35  m ic rog rams  o f  a rsen ic  pe r  100  square  

cent imeters .  

DR.  THRALL:  I  know tha t  you r  exp lana t ion  fo r  th i s  marked  

var iabi l i t y  i s  weather  and  so  on  and  so  fo r th .  Bu t  I  was  j us t  

wonder ing  i f  i t  cou ld  be  someth ing  on  the  ana ly t i ca l  s ide  tha t  i t  

cou ld  be  because  you  have  a l l  o f  t hese  low  ones  a t  t he  same t ime  

and  then  they  ge t  h igh  and  then  they  ge t  l ow  and  then  they  ge t  

h igh .  I  was  jus t  wonder ing  i f  t he re  cou ld  have  been  some qua l i t y  
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con t ro l  p rob lems .  

DR.  ST ILLWELL:  We don ' t  t h ink  so .  These  a re  rea l l y  we l l  

above  the  de tec t i on  l im i t .  And  we  use  these  con t ro l s ,  ICP 19  and  

th ings  l i ke that . Bu t  t here i s  no  s tandard  reference mater ial  t hat 

we  can  do  w i th  eve ry  run .  Bu t  we  d id  qua l i f y .  

I n  add it i on  to  the  g lass  su r faces ,  we  a lso  d id  some sp ikes  

w i th  the  sawdus t  where  we  knew how much  we 'd  expec t .  We 'd  

dump a  l i t t l e  b i t  o f  sawdus t  on to  a  w ipe ,  and  we  go t  a  good  

recovery  tha t  way .  

DR. THRA L L :  A nd then that was goi ng to be my nex t 

ques t ion .  Wha t  a re  you r  s tandards?  There  a re  no  s tandards  tha t  

a re  ava il ab le  fo r  thi s,  then .  

DR.  ST ILLWELL:  No t  fo r  a  res idue ,  no ,  no t  l i ke  a  so i l .  Fo r  

so il  the re ' s  s tandard  re fe rence  mater i a ls  such  as  the  Mon tana  so il 

f o r  a rsen ic ,  and ,  you  know,  Bu f fa lo  R ive r  sed imen t  and  th ings  l i ke  

that . 

DR.  ROBERTS:  Dr .  G insberg  and  then Dr .  Smi th .  

DR. GI NSBERG:  The di sl odgeabl e data f or the depl et i on 

w i th  use ,  apparen t l y ,  t he  f i ve  passes  and  then  the  re juvena t ion  i s  

i n t r i gu ing .  I 'm  t r y ing  to  unders tand  the  imp l i ca t i ons  o f  i t .  Maybe  

you  can  he lp .  
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These  were  p layscapes  - -  and  the  reason  tha t  you  go t  i n to  

th i s  who le  f ramework  o f  t es t i ng  and  though t  p rocess  was  because  

your  p layscape  da ta  l ooks  lower  than  your  boards  tha t  were  

wea the red  w i thou t  any  ongo ing  con tac t .  So  the  d i s lodgeab le  wen t  

down a f te r  f i ve  passes  then  wen t  back  up  and  then  you  showed  ove r  

t ime i t  so r t  o f  s teady  s tated. 

Now, these were f rom pl ayscapes that were -- t hose f i ve 

passes  were  on  con t ro l l ed  boards .  Bu t  on  p layscapes ,  i s  i t  you r  

though t  tha t  i f  you  have  h igh  ac t i v i t y  l eve l ,  t ha t  you ' l l  have  a  

l ower  resu l t s?  And  i f  you  were  dea l i ng  w i th  a  p layscape  in  a  pa rk ,  

say ,  tha t ' s  f requen t l y  heav i l y  used ,  you 'd  ge t  pe rhaps  a  l ower  

res idue  than  if  thi s was ,  say ,  res iden ti al  p layscape  where  the re  was  

one  todd le r  p lay ing  on  i t .  

Do  you  have  any  op in ion  as  fa r  as  wha t  the  imp l i ca t i ons  o f  

you r  resu l t s  a re  go ing  f rom the  pa rk  scenar io  to  a  res iden t ia l  

scenar io ,  go ing  f rom a  h igh ,  f requen t l y  h igh  con tac t  f requen t l y  

used  p layscape  to  one  tha t  j us t  one  ch i l d  p lays  on ,  you  know,  l ess  

hands  and  fee t  t ouch ing  i t .  

DR.  ST ILLWELL:  Yeah .  I  t h ink  i f  you ' re  ta l k ing  abou t  a  

hand ,  then  you ' re  ta l k ing  abou t  a  l o t  more  bu f f i ng .  And  i f  you ' re  

ta l k ing  abou t  foo t  t ra f f i c ,  t ha t  was  heav i l y  foo t - t ra f f i cked ,  then  
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you ,  a l so ,  have  the  t rade-o f f  be tween  - -  you ' re  a l so  ab rad ing  the  

su r face  eve ry  t ime  you  go .  

So  my  th ink ing  on  tha t  r i gh t  now wou ld  be  tha t  i t ' s  ce r ta in l y  

up  fo r  deba te .  I  d idn ' t  so l ve  tha t  p rob lem the re ,  un fo r tuna te l y .  

Bu t  I  do  th ink  tha t  i f  you  do  repea ted ly  con tac t  the  su r face  to  

the  po in t  o f  smoo thness ,  ce r ta in l y ,  t he  amoun t  o f  a rsen ic  

d i s lodged  by  ab ras ion ,  j us t  by ,  you  know,  m ic roscop ic  l i t t l e  

sawtoo th  s t ruc tu res  i n  the  wood  and  so  on ,  t ha t  you ' re  no t  go ing  to  

ge t  as  many  pa r t i c les  ce r ta in l y  on  a  smoo th  su r face  than  a  rougher  

su r face .  

DR.  G INSBERG:  So  wh ich  wou ld  sugges t  t ha t  a  heav i l y  

used  p layscape  wou ld  g i ve  you  a  d i f f e ren t  resu l t  t han  one  tha t ' s  

no t as  heav il y  used?  

DR.  ST ILLWELL:  Tha t ' s  ce r ta in l y  poss ib le ,  yeah .  

DR.  G INSBERG:  And  un fo r tuna te l y ,  i n  ou r  packe t  Tab le  5  

d idn ' t  come th rough .  I  don ' t  know i f  you  cou ld  rep ro jec t  t ha t .  

Tha t  was  the  summary  ac ross  s tud ies  o f  t he  d i f f e ren t  d i s lodgeab le  

resu l t s ,  d ry  me thod ,  we t  me thod ,  e t  ce te ra .  And  I  j us t  wan ted  to  

unders tand .  

D id  you  have  the  Consumer  P roduc ts  Sa fe ty  Commiss ion  

da ta  i n  those  10  da ta  se ts?  And  cou ld  you  jus t  qu i ck l y  l i s t  t he  
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d i f f e ren t  data sets  that  go  i n to  that  t ab le. 

DR.  ST ILLWELL:  Yeah .  The  d ry  ones  a re  the  Consumer  

P roduc t  Sa fe ty  Commiss ion .  And  I 'm  pass ing  a round  the  one  

Powerpo in t s li de  tha t came ou t b leached .  A l so ,  on  my  nex t tal k , 

t he re ' s  a re  a  coup le  o f  o the rs  tha t  w i l l  come ou t  i nv i s ib le .  And  I  

have  the  v i s ib le  ones  he re .  

DR. GI NSBERG:  That one had CPSC i n i t .  A nd what were 

the  o the r  da ta  se ts?  There  were  10  g roups ,  10  s tud ies  tha t  make  up  

the  s l i de .  Can  you  l i s t  t hose  so  we  know wha t  da ta  you  comp l ied  

in  here? 

DR.  ST ILLWELL:  Wh ich  one ,  the  vacuum b rush?  

DR.  G INSBERG:  Sure ,  i f  you  wan t  to  i den t i f y  wh ich  s tudy  

i s  wh ich ,  tha t  wou ld  be  g rea t .  

DR.  ST ILLWELL:  I 'm  tak ing  a l l  t h i s  f rom Tab le  5  i n  the  

EPA Expo  Doc ,  and  they ' re  summar i z ing .  They  have  a  d i scuss ion  

o f  t he  work  be fo rehand  and  a  d i scuss ion  a f te rwards .  The  one  - -

the re  a re  the  s i x  g roups  us ing  we t  w ipes  wh ich  i s  desc r ibed  on  

page  31 .  They  go  - -  examp le ,  the  f i r s t  one  was  the  pa rk  i n  

Ca l i f o rn ia ,  f o l l owed  by  the  joggers  exe rc i se  pa rk .  So  bo th  o f  t he  

f i r s t  two  en tr i es  the re  were  p layscape  so r t o f  s truc tu res .  

DR.  G INSBERG:  We shou ld  j us t  re fe r  to  the  expo .doc  o r  
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wha t  EPAs  a l ready  g i ven  us ,  and  you 've  comp le ted  eve ry th ing  in  

tha t  t o  summar i ze  th i s .  I s  t ha t  wha t  you  d id?  

DR.  ST ILLWELL:  Yeah .  

DR.  ROBERTS:  A  qu ick  ques t i on  f rom Dr .  Smi th  and  then 

let ' s  move ahead .  Dr .  Smi th  and  then Dr .  Lees. 

DR.  SMITH:  Andy  Smi th .  I  guess  I ' d  l i ke  to  come back  to ,  

aga in ,  t he  f i gu res  tha t  show your  t ime  t rend  ove r  a  two-year  

pe r iod .  And  I  guess  i t ' s  s im i l a r  t o  one  o f  t he  o the r  SAP members .  

I 'm  so r t  o f  s t ruck  by  th i s  change immed iatel y  af ter  a year  o r  so  and 

i t  goes  back  up .  

Can  you  he lp?  Jus t  te l l  us  rough ly  wha t  the  ca lendar  da tes  

a re .  You  k ind  o f  go  f rom 0  to  800 .  When 's  summer ,  sp r ing ,  f a l l  on  

one  o f  t hese  f i gu res?  

DR.  ST ILLWELL:  A l l  t he  s tud ies  s ta r ted  i n  l a te  sp r ing ,  i f  I  

remember  r i gh t .  Yeah ,  I  d idn ' t  ac tua l l y  summar i ze  the  da tes  o r  the  

t ime  be fo re  a  ra in fa l l .  And  I  d idn ' t  rea l l y  see  any  re la t i onsh ip  

f i r s thand  be tween  the  seasons  as  o f  ye t .  Bu t  we  haven ' t  rea l l y  

l ooked  in to  tha t  exceed ing ly  ca re fu l l y .  

There ' s  no th ing  tha t  rea l l y  s tands  ou t  seasona l l y  o r  a f te r ,  

you  know,  l i ke  the  heav ies t  ra in fa l l  i n  a  mon th  o r  any th ing  l i ke  

tha t  and  look  a t  i t  a  week  la te r .  
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DR.  SMITH:  So  a t  ze ro ,  we ' re  s ta r t i ng  o f f  a t  abou t  fa l l  - -  i s  

t ha t co r rec t?  - -  late fa l l . 

DR.  ST ILLWELL:  R igh t .  So  maybe  the  f i r s t  yea r  wou ld  be  

then  you  have  the  - -  so  the  fa l l  wou ld  be  tha t  end ing  da ta .  Maybe  

the  summer  wou ld  be  600 ,  l e t ' s  say .  

DR.  SMITH:  Uh-huh ,  okay .  A l l  r i gh t .  And  rough ly ,  when  

you  say  " l a te  fa l l , "  you ' re  say ing  rough ly  a round  November .  

Cou ld  tha t  i n fo rma t ion  be  p rov ided  to  us  so  we  have  a  good  sense  

o f  what  the seasonal i t y  i s  here i n  these t ime cou rses?  

DR.  ST ILLWELL:  No .  

DR.  ROBERTS:  Thank  you  fo r  you r  candor .  

DR.  SMITH:  We ' re  no t  used  to  no t  ge t t i ng  ou r  way .  

Bu t ,  aga in ,  d id  a l l  t he  coupons  s ta r t  a t  t he  same t ime?  So  

when  you  s ta r ted  th i s  exper imen t ,  a l l  t he  wood  samp les  were  

s ta r ted  on  the  same day .  

DR.  ST ILLWELL:  Oh ,  no ,  no .  The  ones  fo r  two  years ,  t hey  

were  s ta r ted  abou t  a  yea r  ahead  o f  t ime  f rom the  o the r  ones .  The  

Se ts  4  th rough  7  were  s ta r ted  abou t  a  yea r  l a te r .  

DR.  SMITH:  So  when  we ' re  l ook ing  a t  t h i s  f i gu re  fo r  

examp le ,  we ' re  l ook ing  a t  boards  tha t  some o f  them have  been  

s tar ted  at  d i f f eren t  t imes  o f  t he year  than o thers .  
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DR.  ST ILLWELL:  No ,  the  boards  - -  t hese  two  s ta r ted  - -  we  

s ta r ted  the  s tudy  w i th  the  two  by  e igh ts .  And  then  w i th in  a  coup le  

o f  mon ths  wen t  on  to  the ,  wha t  I  ca l l ,  Se t  3 .  And  then  a f te r  abou t  a  

yea r ,  we  deve loped  enough  soph is t i ca t i on  tha t  we  d id  the  Se ts  4  

th rough  7  much  more  sys temat i ca l l y .  

And  we 've  inc luded  these  in because  they  ac tua ll y  wen t on  

fo r  two  years .  Bu t  they  were  the  ones  we  jus t  k ind  - -  t he  who le  

number  o f  boards  k ind  o f  l i ke  evo lved  ove r  t ime .  We found  i t  

more wor thwh i l e to  keep on  go ing  w i th  th i s .  

DR.  SMITH:  Okay .  So  when  I  l ook  a t  one  o f  t hese  f i gu res ,  

a l l  t he  resu l t s ,  say ,  fo r  t he  two  by  e igh t  CCA-wood  ave rage  o f  f ou r  

coupons ,  tha t  i s  an  en t i re  se t  tha t  began  rough ly  i n  l a te  fa l l  and  

then  wen t  on  fo r  abou t  two  years ;  i s  tha t  co r rec t?  

DR.  ST ILLWELL:  Yeah ,  the  two  by  e igh ts  were  s ta r ted  in  

the  sp r ing ,  l i ke  June ,  and  go  on  fo r  two  years  i f  I  remember  r i gh t .  

DR.  SMITH:  Okay .  R igh t ,  r i gh t .  Okay .  Wi l l  t h i s  

i n fo rmat ion  be w i th  the f i nal  repo r t?  

DR.  ST ILLWELL:  R igh t .  I  cou ld  ga the r  tha t ,  and  then  make  

i t  i n to  a  s l i de .  A l so ,  we  wound  up  w i th  so  many  boards  you  

cou ldn ' t  ac tua l l y  samp le  them a l l  on  one  day .  

DR.  ROBERTS:  One  ques t i on  by  - -  two  ques t i ons .  Two  
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qu i ck  ques t ions .  One  f rom Dr .  Lees ;  one  f rom Dr .  F reeman.  

DR.  LEES:  Pe te r  Lees ,  Johns  Hopk ins  Un ive rs i t y .  

Ac tua l l y ,  my  ques t i on  had  to  do  w i th  the  apparen t  

seasona l i t y  o f  t he  da ta .  And  I ' d  l i ke  to  congra tu la te  Dr .  Smi th  on  

the b r i l l i a nce o f  h i s  ques t i on .  

DR. ROBERTS:  Dr . Freemen. 

DR.  FREEMAN:  Fo l l ow ing  up  on  what  D r .  Smi th  said  that  i t  

rea l l y  does  look  l i ke  you ' ve  go t  a  seasona l  va r ia t i on  the re .  So  tha t  

i f  you  se t  tha t  up  by  t ime  o f  yea r ,  you ' l l  see  whe the r  those  peaks  

a re  a lways  in  the  same t ime  o f  yea r  s ince  you  have  th ree  peaks  

the re .  

DR.  ST ILLWELL:  I ' l l  l ook  a t  t ha t ,  renew tha t  l i ne  o f  

i nves t iga t ion  aga in  when  I  l ook  a t  t he  da ta .  

DR.  ROBERTS:  Dr .  S t i l lwel l ,  can we move on  and  get  you  

to  g i ve  us  you r  p resen ta t i on  on  sea lan ts?  

DR.  ST ILLWELL:  Okay .  The  nex t  t a l k  I 'm  go ing  to  ta l k  

abou t  some o f  ou r  resu l t s  on  the  amoun ts  o f  a rsen ic  and  how i t  can  

be  reduced  by  coa t ing .  

I  have  some exh ib i t s  o f  non t rea ted  wood  wh ich  have  the  

va r ious  coa t ings  tha t  I 'm  ta l k ing  abou t  wh ich  we  jus t  p laced  

ou ts ide .  And  they  were  wea the red  fo r  abou t  th ree  and  a  ha l f  yea rs .  
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I ' l l  be pu t t i ng  them on  the tab le over  there un t i l  t omor row so  

you  can  look  a t  t he  va r ious  coa t ings .  I  t a l ked  abou t  po lyu re thane  

o r  ac ry l i c  o r  o i l .  You ' l l  be  ab le  to  see  wha t  i t  l ooks  l i ke .  

What we  d id  is we  dec ided  to  i nves ti ga te  the  e f fec t o f  

coat i ngs .  There was  some d i screpancy  i n  the l i t eratu re between 

the  Consumer  P roduc ts  Sa fe ty  Commiss ion  and  the  Ca l i f o rn ia  

s tudy  as  to  whe the r  coa t ings  ac tua l l y  were  reduc ing  the  amoun ts  o f  

a rsen ic  tha t  was  d i s lodged  f rom the  su r face .  

And  so  we  jus t  d id  a  ve ry  qu i ck  s tudy  us ing  fou r  coa t ings .  

One  was  a  po lyu re thane ,  the  o the r  one  an  ac ry l i c ,  t he  o the r  one  an  

o i l  based ,  and  the  o the r  one  a  Spar  va rn i sh .  And  we  coa ted  the  top  

su r face  o f  two  by  e igh t boards  and  d id  fou r  rep li ca tes  fo r  each  

coa ti ng .  

And  the  resu l t s  a re  shown on  the  nex t  s l i de ,  g raph ica l l y ,  f o r  

a rsen ic .  And  compared  to  the  p recoa t  va lue ,  the  amoun ts  o f  

a rsen ic  d i s lodged  f rom the  su r face  was  d ramat i ca l l y  dec reased  in  

the  case  o f  po lyu re thane ,  ac ry l i c ,  and  va rn i sh ,  and  a l so  

subs tan t i al l y  decreased i n  the case o f  t he o i l  f i n i sh .  And  the  

ac tua l  numbers  a re  shown on  the  nex t  s l i de .  

Here, some of  these numbers are actual l y bel ow the 
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de tec t i on  l im i t .  I  t ook  th i s  to  g raph  the  da ta .  The  de tec t i on  l im i t  

i s  be tween  .2  and  .5  m ic rog rams  o f  a rsen ic  pe r  hundred  square  

cent imeters .  That  works  ou t  t o  be approx imatel y  two  to  f i ve par t s  

pe r  b i l l i on  i n  the  fu rnace .  

You  can  see  tha t,  compared  to  the  p recoa t number ,  the re  was  

a  subs tan ti al  dec rease  a ll  ac ross  the  board .  

And  on  the  nex t  s l i de  he re ,  I 'm  go ing  to  show some o f  t he  

p rob lems  w i th  the  o i l  coa t i ng  o r  o the r  coa t ings  tha t  may  be  no t  as  

e f fec ti ve  as  the  po lyu re thane  o r  the  ac ry li c. You  can  see  tha t I 'm  

compar ing  the  p recoa t to some o the r  pos t-coa t va lues .  But  we  a lso  

saw,  be fo re ,  t ha t  the  amoun ts  a re  va r iab le .  So  the re  was  no  

s ide -by -s ide  compar i son  done .  

So  i f  you  look  a t  maybe  a  board ,  3 .3 ,  t ha t  ye l l ow  en t ry  a f te r  

day  365 ,  i f  t he re  was  a  good  s ide -by -s ide  compar i son ,  maybe  the  

amoun t  o f  a rsen ic  d i s lodged  on  an  uncoa ted  m igh t  have  been  5  as  

we l l  o r  i t  m igh t  have  been  10  o r  15 .  

Th is  i s  one  o f  t he  p rob lems  w i th  th i s  pa r t i cu la r  s tudy  i s  t ha t  

I  d idn ' t  exac t l y  was  ab le  to  have  any  so r t  o f  uncoa ted  con t ro l  t ha t  I  

cou ld  fo l l ow  in  any  rel i ab le manner  over  t ime. So  the reduct i on  

w i th  the o i l  coat i ngs  are more uncer tain  than the o thers .  

Bu t  none the less ,  i n  the  nex t  s l i de ,  t he  amoun ts  o f  ch romium 
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d i s lodged  f rom the  su r face  a l so  exh ib i ted  the  same behav io r  and  i s  

a l so  tabu la ted  on  the  nex t  v iewgraph  he re .  

Pret t y much the same numbers.  A gai n, there was er ror here. 

Th is  was  taken  to  make  the  g raph .  And  the  de tec t  l im i t  t he re  i s  0 .5  

m icrog rams .  Some o f  t hese  are  actual l y  below  the detect i on  l im i t .  

So  the  conc lus ion  fo r  t h i s  s tudy  i s  t ha t  we  found  tha t  t hese  

mate r ia l s  reduce  the  amoun t  o f  a rsen ic  d i s lodged  f rom the  su r face  

w i th  the o i l - based  f i n i sh  being  l ess  ef fect i ve than the o thers .  

However ,  t he  o i l  base  wears  un i fo rm ly  and  doesn ' t  ch ip  o r  pee l  

away  and  may  be  p re fe rab le fo r  foo t- t ra f f i c  su r faces .  

The  p rob lems  w i th  th i s  i s  t ha t  we  shou ld  be  ab le  to  have  a  

s ide -by -s ide  compar i son  and  maybe  do  d i f f e ren t  t ypes  o f  coa t ings .  

On  the  nex t  s l i de  he re ,  the  Spar  va rn i sh  a f te r  one  year ,  i t  

de te r io ra ted  p re t t y  s ign i f i can t l y .  I  have  an  examp le  o f  i t .  I  don ' t  

recommend  Spar  va rn i sh  fo r  any  reason  wha tsoever .  I t  doesn ' t  

ho ld  up  fo r  t ime,  and  i t  v i sual l y  j us t  real l y ,  real l y  f a l l s  apar t .  No t  

t o  men t ion  the  fac t  t ha t  i t ' s  f a i r l y  s l i ppe ry  so  you  wou ldn ' t  wan t  to  

use  i t  f o r  f oo t - t ra f f i c  a reas  anyway ,  and  i t ' s  no t  so ld  tha t  way .  

Wha t  you  use  i t  f o r  wou ld  be  fo r  ho r i zon ta l  su r faces .  

I  have  a l so  the  Consumer  Repor ts  June  ' 98  and  ' 99  s tudy  on  

ex ter i o r  deck  trea tmen ts .  
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On  the  nex t  s l i de ,  t he  Consumer  Repor t  s tudy  and  th i s  s tudy  

wh ich  was  someth ing  tha t  was  a l l uded  to  ea r l i e r ,  t hey  look  more  a t  

t he  pe r fo rmance  on  the  f in i shes .  And  the re  is a  genera l ag reement  

tha t  a  fu l l y  p igmen ted  f i n i sh  w i l l  l as t  l onger  than  a  

semi t ransparen t  wh ich  las ts  l onger  than  an  unp igmen ted  o r  c lea r  

coa t .  And  the  s ta ins  need  re f i n i sh ing  a f te r  two  years  o r  l ess .  And  

pa in ts  cou ld  ho ld  up  fo r  more  than  two  years .  

Bu t  my  exper ience  on  po rches  and  so  on ,  any  so r t  o f  f oo t -

t ra f f i c  a rea ,  two  o r  th ree  years  wou ld  be  abou t  i t .  And  these  a re  

some o f  the  genera l  gu ide l i nes .  

On the nex t sl i de, here are the resul t s of  the Cal i f orni a 

s tudy .  And  they  were  p re t t y  much  in  ag reement  w i th  wha t  I  f ound  

in  tha t  the i r  po l yu re thane  reduced  the  amoun ts  o f  a rsen ic  

d i s lodged  qu i te  d ramat i ca l l y .  And  the  o i l  base  was  less  e f fec t i ve .  

The  Consumer  P roduc t  Sa fe ty  Commiss ion  s tudy  i s  shown 

nex t .  And  he re  they  compared  no  coa t ing  to  o i l  based  to  wa te r  

based .  The  wa te r  based ,  we  know,  i s  p re t t y  much  the  same now as  

the  wa te r - repe l l an t  board .  And  I  don ' t  t h ink  the  wa te r  repe l l an ts  

have  any  bar r i er  t o  arsen ic o r  very  l i t t l e  bar r i er  t o  arsen ic. 

The  o i l  based ,  I  don ' t  know why  they  had  h igher  numbers  and  

so  on .  I t  may  be  p rob lems  w i th  the  ma tch ing ,  and  i t  cou ld  a l so  be  
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due  to  us ing  a  d i f f e ren t  o i l -based  s ta in  than  wha t  I  used .  There  

may  be  a  l o t  o f  d i f f e rence  in  the  e f fec t  be tween  d i f f e ren t  o i l  bases .  

And  on  the  nex t  s l i de ,  t h i s  i s  k ind  o f  l i ke  a  summary  he re .  

There ' s  i nd i ca t i on  by  R iede l  i n  tha t  documen t ,  t he  f i na l  Expo  

document .  They  have  m ixed  resu l t s  w i th  coa t ings .  Lebow and  

Evans  had  no  success  a t  a l l .  The  Consumer  P roduc ts  Sa fe ty  

Commiss ion  d idn ' t .  And  Ca l i f o rn ia  and  the  work  tha t  I  j us t  

desc r ibed ,  we  fe l t  t ha t  coa t ings  d id  work .  

Lebow and  Evans  ac tua l l y  d id  someth ing  ve ry  i n te res t i ng  

the re  where  they  used  iron  ox ide  and  ac ry li c be fo re  the  p ressure  

t rea tmen t  and  d idn ' t  f i nd  any  e f fec t  f o r  reasons  tha t  I  don ' t  rea l l y  

know abou t .  Bu t  the  idea  o f  an  i ron  ox ide  p r imer  i s  ve ry  

i n te res t i ng  because  you  can  fo rm the  inso lub le  i ron  a rsena te  r i gh t  

the re  on  the  su r face .  And  I  wonder  i f  you  pu t  a  i ron  ox ide  p r imer  

on  be fo rehand ,  tha t  m igh t  j us t  work  rea l l y  we l l .  

So  on  the  l as t  s l i de  he re ,  i t  wou ld  be  good  to  focus  on  the  o i l  

based ,  acry l i c ,  po l yu rethane. And  there's  the speci al i t y  c oat ings  

tha t  you  f i nd  on  the  i n te rne t  l i ke  Wea the r  Boss  and  th ings  l i ke  

tha t ,  and  they ' re  based  on  l i nseed  o i l  and  o the r  th ings .  And  they  

may  work ,  f o r  a l l  I  know.  

Bu t  t he real  compar i son  wou ld  be to  use more i n  the way  o f  
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env i ronmenta l  t es t  chambers  to  rea l  wea the r ing  app l i ca t i ons  wh ich  

wou ld  have  to  i nc lude  wear  and  tea r ,  f oo t  t ra f f i c .  

Thank  you  ve ry  much .  

DR. ROBERTS:  A re there any quest i ons?  I see several .  Dr . 

Mushak ,  and  we ' l l  go  f rom the re .  

DR.  MUSHAK:  Yes .  A  ques t i on  abou t  pee l i ng  and  ch ipp ing  

o f  these  coa ti ngs .  What happens  when  they  come o f f?  Because ,  

c lea r l y ,  when  you  pu t  the  coa t ing  on ,  you  essen t ia l l y  embed  the  

d i s lodgeab le  f i lm  in to  wha teve r  you ' re  coa t ing  w i th .  And  I 'm  

concerned  tha t  when  th i s  s ta r t s  pee l i ng ,  we ' re  back  to  the  o ld  

pee l i ng  pa in t  and  pee l i ng  s ta ins  bus iness  w i th  ch i l dhood  exposure .  

I sn ' t  i t  poss ib le  tha t  i n  one  sense  you  can  ge t  more  i n tense  

exposure  when  these  th ings  s ta r t  f a l l i ng  apar t  t hen  say  i f  a  ch i l d  

touches  repea ted ly ,  ge t t i ng  sma l l  amoun ts?  I s  th i s  a  hazard ,  I  

mean ,  once  i t  s ta r t s  de te r io ra t i ng?  

DR.  ST ILLWELL:  The  pa in t  ch ips  themse lves ,  i f  t hey ' re  

non tox i c ,  I  don ' t  t h ink  they 'd  be  a  hazard .  Bu t  I  t h ink  you  mean  

l i ke  i f  t he re  i s  a  ch ip  and  wha t  you  m igh t  have  i s  you  m igh t  have  

some concen tra ted  a reas  o f  a rsen ic  r igh t  i n  the  inter face .  

DR.  MUSHAK:  Yeah .  
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DR.  ST ILLWELL:  R igh t .  

DR.  MUSHAK:  I f  you  have  a  f i lm  o f  d i s lodgeab les  and  then  

pu t  a  coa t ing  ove r  i t ,  t he  f i lm  o f  d i s lodgeab le  i s  go ing  to  embed  

in to  tha t  f i lm  o f  coa t ing .  And  when  tha t  so l i d i f i es ,  i t  seems  to  me  

that  t hat  who le d i s lodgeable l ayer  wou ld  come o f f  at  t h i s  t ime, 

chip  o r  t he pain t .  

I 'm  qu i te  conv inced  tha t  t he re ' s  no  tox i c  ma t r i x  i n  the  

coa ti ngs  tha t wou ld  be  a  p rob lem. I  t hi nk  the  fac t tha t  they  can  

pu l l  o f f  a  l aye r  o f  d i s lodgeab les  and  g i ve  a  ve ry  i n tense  bo lus  o f  

exposure  o f  a  ch i l d  has  to  be  taken  in to  accoun t .  

DR.  ST ILLWELL:  Tha t ' s  an  i n te res t i ng  i dea .  And  I ' l l ,  

maybe  one  o f  t hese  days ,  tes t  a  pa in t  ch ip  and  see  wha t  happens .  

Cer ta in l y  tha t  b r i ngs  up  a  po in t  t ha t  i f  you  do  coa t  i t  - -  coa ted  i t  

w i th  a  so l i d  po lyu re thane ,  ac ry l i c ,  o r  an  epoxy  - -  and  you  do  tha t  

a t  a  mun ic ipa l  p layg round ,  tha t  i f  you  don ' t  ma in ta in  i t ,  i t ' s  go ing  

to  ch ip ,  i t ' s  go ing  to  pee l ,  and  i t ' s  go ing  to  f l ake ,  and  i t ' s  go ing  to  

l ook  awfu l .  Tha t ' s  t he  a rgumen t  fo r  o i l  based  i s  t ha t  i t  k i nd  o f  

un i fo rm ly  wears .  

And  tha t ' s  one  o f  t he  reasons  why  you  have  to  be  ca re fu l  

w i th  the  so l i d  co lo rs .  You ' re  s tuck  w i th  them.  And  then  i f  you  do  

wan t  to  ge t  r i d  o f  t hem,  you  have  to  use  pa in t  s t r i ppe rs  and  so  on  
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t o  ge t  r i d  o f  t hem.  

DR.  ROBERTS:  Dr .  F ranco is ,  t hen  Dr .  Smi th ,  and  Dr .  

Wargo .  

DR.  FRANCOIS :  Look ing  a t  t he  l i s t  o f  coa t i ngs  tha t  you ' ve  

l i s ted ,  a re  you  aware  o f  any  coa t ings  tha t  a re  compat ib le  enough  

tha t  they ' re  used  toge the r  on  these  su r faces?  

DR.  ST ILLWELL:  The  mate r ia l  we  used ,  they  were  

fo rmu la ted  fo r  use  on  p ressu re - t rea ted  wood ,  w i th  the  excep t ion  o f  

t he  Spar  va rn i sh ,  wh ich  we  jus t  wen t  to  a  pa in t  s to re  and  asked ,  

sa id ,  we  wan t  to  pa in t  some p ressu re - t rea ted  wood .  Wha t  do  you  

go t?  

The o ther  ones ,  t he O lymp ic,  i t  says  fo r  immed iate use on  

p ressu re - t rea ted  wood .  So  these  a re  fo rmu la ted  fo r  those  so r t s  o f  

app l i ca t i ons .  

DR.  FRANCOIS :  No ,  I  mean  us ing  two  coa t ings  toge the r .  

DR.  ST ILLWELL:  Yes ,  I  d id  two  coa ts .  

DR. FRA NCOI S:  No, two coats of  di f f erent mater i al s, usi ng 

two  d i f f e ren t  coa t ings .  

DR.  ST ILLWELL:  Oh ,  no ,  no ,  no .  

DR. FRA NCOI S:  A re any of  these coat i ngs compat i bl e 

enough  to  be  used  toge the r?  Fo r  examp le ,  the  o i l  based  w i th  the  
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po l yu re thane ,  d id  anybody  look  a t  t ha t?  

DR.  ST ILLWELL:  You  can  pu t  some o f  these  on  top  o f  t he  

o i l  based .  Bu t  once  you  have  the  so l i d  ones ,  you ' re  p re t t y  much  

s tuck  w ith  i t .  And  tha t' s  a  p rob lem tha t,  f o r  each  pa r ti cu la r  type  o f  

coa t ing ,  you  have  to  be  ca re fu l  w i th .  Because  some coa t ings ,  once  

you  pu t  on  an  ac ry l i c ,  you  can  pu t  on  more  ac ry l i cs .  Once  you  pu t  

on  ce r ta in  ename ls ,  you  can ' t  j us t  s ta r t  pu t t i ng  on  o the r  t ypes  o f  

coa ti ngs .  

So ,  yes ,  aga in ,  we  shou ld  p robab ly  be  fa i r l y  ca re fu l  i n  

recommend ing  ce r ta in  coa t ings  and  th ings  l i ke  tha t  w i thou t  

know ing .  The  compa t ib i l i t y  i s  a  good  i ssue ,  t oo .  

DR.  ROBERTS:  Dr .  Smi th .  

DR.  SMITH:  Thank  you .  Andy  Smi th .  

Th ree  ques t ions .  F i r s t ,  I  wan t  to  make  su re  I  unders tand  the  

des ign  aga in .  We s ta r t  w i th  fou r  boards .  We take  fou r  boards .  

Each  boards  i s  sp l i t  i n to  4  coupons ,  t o ta l  o f  16  coupons .  How a re  

you  ass ign ing  the  i nd i v idua l  coupons  to  t rea tmen t?  I s  i t  a l l  

coupons  f rom one  board  goes  in to  t rea tmen t  A ,  and  a l l  coupons  

f rom Board  2  goes  in to  t rea tmen t  B ;  o r  a re  you  randomiz ing  boards  

to  t reatmen t?  

DR.  ST ILLWELL:  I ' d  have  to  l ook  back  and  see  wha t  we  d id  
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on  tha t  on  the  two  by  e igh ts .  S ince  we  were  coa t ing  them,  we  were  

p robab ly  j us t  i n te res ted  in  the  p recoa t  and  pos tcoa t  numbers .  And  

I  don ' t  remember  tak ing  any  pa r t i cu la r  ca re  one  way  o r  the  o the r .  I 

t h ink  we  jus t  g rabbed  some.  

DR.  SMITH:  Jus t  somewha t  o f  i n te res t ,  g i ven  you r  so r t  o f  

be tween-board  va r iab i l i t y  t o  know tha t .  So  i t  wou ld  be  he lp fu l  t o  

us  to  know more  abou t  tha t .  

The  second  ques t i on  i s :  I t  l ooks  l i ke  you r  con t ro l  i s  

essen t ia l l y  t he  board  i t se l f ,  t he  same board .  So  you  wou ld  samp le  

the  board  a t  t ime  ze ro ,  then  you  wou ld  t rea t  the  board ,  and  then  

fo l l ow  tha t  board  ove r  t ime ;  i s  tha t  co r rec t?  There ' s  no  coupon  

tha t  i s  so r t  o f  un t rea ted  w i th  th i s  g roup  and  be ing  l ooked  a t  ove r  

t ime;  i s  t hat  cor rect? 

DR.  ST ILLWELL:  R igh t .  Yes ,  t ha t ' s  a  p rob lem.  

DR.  SMITH:  I s  th i s  go ing  on  a long  the  same t ime  as  you r  

o the r  s tud ies  and  the  boards  comi ng  f rom the  same so r t o f  p laces  

so  tha t  we  m igh t  be  ab le  to  appea l  to  some o f  you r  o the r  da ta  tha t  

you  showed  us  ea r l i e r  t o  g i ve  us  some so r t  sense  o f  wha t  we  wou ld  

expect  t o  be the behav io r  o f  t he board  over  t ime? 

DR.  ST ILLWELL:  We m igh t  be  ab le  to  do  tha t .  Bu t ,  

un fo r tuna te l y ,  i t  was  w i th  the  two  by  e igh ts  wh ich  had  jus t  t he  
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ve ry  h igh  w i th in -board  va r iab i l i t y  and  so  on .  I ' d  ra the r  j us t  do  the  

s tudy  ove r  aga in  w i th  someth ing  much  be t te r  cha rac te r i zed  and ,  

a l so ,  expand  i t .  Ac tua l l y ,  do  i t  i n  a  d i f f e ren t  geography ,  the  sou th  

ve rsus  the  no r th  and ,  you  know,  maybe  f i ve  t ypes  o i l  based .  

And  I  t h ink  the re ' s  genera l  ag reement  tha t  i f  you  fo rm a  

so l i d  po l yu re thane  jus t  imperv ious  ba r r i e r ,  I  mean ,  you ' ve  go t  t o  

s top  the arsen ic.  Bu t  t he o i l  based  i s  a l i t t l e  b i t  more p rob lemat i c . 

DR.  SMITH:  Have  you  had  any  though ts  abou t  con tac t i ng  

Consumer  Repor ts ,  g i ven  the i r  ongo ing  work ,  as  to  whe the r  o r  no t  

you  m igh t  ge t  t hem to  en te r ta in  do ing  some a rsen ic  w ipe  samp les  

comb ined  w i th  the i r  o the r  s tud ies  o f  l ook ing  a t  t he  pe r fo rmance  o f  

t hese var ious  t reatmen ts?  

DR.  ST ILLWELL:  No .  Bu t  t ha t ' s  a  good  idea .  

DR.  SMITH:  And  do  you  s t i l l  have  these  coupons  tha t  have  

been  trea ted?  

DR.  ST ILLWELL:  Yes .  

DR.  SMITH:  You  s topped  the  s tudy  a t  one  yea r .  So  I 'm  

cu r ious  whe the r  you  s t i l l  have  these  coupons .  A re  they  ou t  i n  the  

f i e ld ,  o r  where  a re  they?  I  guess  some o f  them a re  r igh t he re .  

DR.  ST ILLWELL:  Mos t  o f  t hem we 've  taken  ins ide  a f te r  a  

ce r ta in  amoun t  o f  t ime .  And  we  never  d id  resamp le  them.  You  can  
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argue,  wel l ,  i t  w i l l  on l y  ta ke  a few  m inu tes to  resamp le one. Bu t  

t hen  i f  you  f i nd  someth ing  and  i t  doesn ' t  make  sense ,  t hen  you ' re  

s tuck  w i th  i t .  And  you  m igh t  have  to  do  i t  aga in  and  aga in  and  

aga in ,  wh ich  i s  ac tua l l y  wha t  happened  to  th i s  s tudy  to  beg in  w i th  

anyway .  I  d idn ' t  rea l l y  p lan  on  ge t t i ng  th i s  ex tens i ve .  

DR. ROBERTS:  Dr . Wargo. 

DR.  WARGO:  I t ' s  been  asked .  Thank  you .  

DR. ROBERTS:  Dr . Stybl o. 

DR.  STYBLO:  You  sa id  you  haven ' t  done  any  chemica l  

spec ia t i on  ana lys i s  i n  th i s  pa r t i cu la r  s tudy .  Do  you  have  any  da ta  

tha t  wou ld  g i ve  us  any  idea  abou t  a rsen ic  spec ies  i n  th i s  t ype  o f  

mater i al ? 

DR.  ST ILLWELL:  No .  I t ' s  genera l l y  accep ted ,  o r  a t  l eas t  I  

t hough t  i t  was  p re t t y  much  accep ted ,  tha t  the  a rsen ic ,  when  i t  

comes  ou t  o f  t he  wood  though ,  i s  i no rgan ic  a rsen ic  i n  the  

p resumab ly  p lus -V  s ta te .  And  I  t h ink  tha t ' s  p re t t y  much  we l l  

estab l i shed .  

DR.  STYB LO:  I  t hi nk  i t ' s  accep ted  no t so  we ll  es tab l i shed .  

DR.  ROBERTS:  Le t ' s  t ake  two  more  ques t i ons ,  one  f rom Dr .  

So lo -Gabr ie le  and  one  f rom Dr .  G insberg .  And  then  le t ' s  move  on  

to  ou r  nex t  p resen ta t i on .  
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DR.  SOLO-GABRIELE:  I  have  one  ques t ion .  You  have  the  

compar i son  o f  d i f f e ren t  s tud ies  he re :  Your  work ,  Ca l i f o rn ia ,  

R iede l ,  and  so  on .  You  have  a  yes ,  yes ,  m ixed ,  no ,  no .  So  i t ' s  sp l i t  

r i gh t  down  the  m idd le .  

Do  you  have  any  i ns igh t  o r  hypo thes i s  as  to  why  these  

d i f f e ren t  s tud ies  g i ve  d i f f e ren t  resu l t s?  

DR.  ST ILLWELL:  Yeah ,  they  used  d i f f e ren t  coa t ings  and  

d i f f e ren t  me thodo log ies  i n  the i r  t es ts .  The  one  tha t  was  m ixed ,  

t hey  were  compar ing  s truc tu res  tha t were  recen tl y  s ta ined  o r  no t  

s ta ined  o r  s ta ined  a  l ong  t ime  ago .  So  i t  was  more  emp i r i ca l  i n  

compar ing  i t  t o  maybe  o the r  s t ruc tu res  tha t  were  nearby .  And  i t  

wasn ' t  rea l l y  l i ke  a  d i rec t  coa t ing  so r t  o f  exper imen t .  

And  the  o the r  one  w i th  the  i ron  ox ides  and  the  ac ry l i c ,  I  have  

no  idea  why  they  weren ' t  success fu l .  Tha t ' s  a  ve ry  good  idea .  

DR.  SOLO-GABRIELE:  D id  they  on ly  tes t  t he  i ron  ox ide  

and  the  ac ry l i c  i n  tha t  s tudy ,  o r  were  the re  o the r  sea lan ts?  

DR.  ST ILLWELL:  I ron  ox ide ,  they  sa id  the re  was  no  

success .  

DR.  SOLO-GABRIELE:  In  Lebow and  Evans ,  were  the re  

o the r  sea lan ts eva lua ted?  

DR.  ST ILLWELL:  Yeah .  
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DR.  SOLO-GABRIELE:  Yes .  And  they  s t i l l  had  nega t i ve  

resu l t s  i n  the Lebow.  

DR.  ST ILLWELL:  Yes .  

DR. ROBERTS:  Dr . Gi nsberg. 

DR.  G INSBERG:  Jus t  t o  fo l l ow-up .  Th is  wasn ' t  wha t  I  was  

go ing  to  ask  bu t  j us t  t o  c la r i f y  t he  po in t  t ha t  was  jus t  ra i sed .  

The  Lebow s tudy ,  tha t  was  w i th  a  p re t rea tmen t  o f  t he  wood ;  

i s  tha t co r rec t? 

DR.  ST ILLWELL:  R igh t .  Th i s  i s  t he  p re t rea tmen t .  Th i s  i s  

desc r ibed  in  you r  f i na l  expo .doc ,  the  t rea tmen t  tha t  was  done  by  

h im .  

DR.  G INSBERG:  Yeah ,  I  t h ink  I  unders tand  your  s tud ies  

fa i r l y  we l l .  Jus t  a  coup le  o f  po in ts  I  wan t  c la r i f i ed .  

D id  you  have  a  wa i t i ng  pe r iod  be fo re  you  coa ted  these  

boards?  D id  you  fo l l ow  the  30 -day  recommenda t ion  tha t  we  heard  

ea r l i e r  t oday  be fo re  you  coa ted  the  boards?  

DR.  ST ILLWELL:  We d id  on  two  on  ha l f  t he  boards ,  I  

be l i eve ,  was  ou r  p ro toco l .  We took  some tha t  were  wea the red  fo r  

30  days .  And  now tha t  I  t h ink  abou t  i t ,  yes .  We had  some tha t  

were  wea thered  and  some tha t  weren ' t  wea the red .  

And  we  a l so  d id  some - -  t he re  rea l l y  d idn ' t  seem to  be  any  
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d i f f e rence  o r  any  e f fec t .  O f  cou rse ,  we  d idn ' t  sub jec t  i t  t o  any  

ha rsh  c ir cumstances  o the r  than  the  wea ther .  

The  O lymp ic  s ta in ,  i f  I  remember  r i gh t ,  I  know one  o f  t hem 

i s  fo r  immed ia te  use  on  p ressu re - t rea ted  wood .  And  I ,  a l so ,  have  

th i s  examp le .  Th is  i s  coa ted  on  wa te r - repe l l an t  boards .  And  the  

resu l t s  were  p re t t y  s im i la r .  They 'd  adhered  as  we l l  as  any th ing  

e l se .  Bu t  tha t  wou ld  be  a  fac to r  fo r  an  expanded  so r t  o f  s tudy .  

DR.  G INSBERG:  And  i f  you  wou ld  j us t  c la r i f y  t h i s :  D id  

you  make  a  po in t  o f  t es t i ng ,  w i th  each  sequen t ia l  t ime  po in t  

t es t i ng ,  a  d i f f e ren t  pa r t  o f  t he  board  o r  a  d i f f e ren t  coupon ;  o r  d id  

you  go  back  in  you r  t ime-co re  s tudy  and  samp le  the  same p iece  o f  

board?  

DR.  ST ILLWELL:  Jus t  the  coa ted  board . 


DR.  G INSBERG:  So  you  sw iped  the  same a rea . 


DR.  ST ILLWELL:  R igh t . 


DR.  G INSBERG:  Over  t ime.


DR.  ST ILLWELL:  Yes ,  i t  was  on ly  a  ve ry  sma l l  a rea  tha t  we 


coa ted .  

DR.  G INSBERG:  So  then  i s  i t  poss ib le  tha t  you r  p recoa t  

ve rsus  pos tcoa t  d i f f e rence  cou ld  have  been  due  to  dep le t i on  o f  t he  

su r face  res idue?  
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DR.  ST ILLWELL:  Due  to  dep le t i on? 


DR.  G INSBERG:  Yeah ,  i f  you  samp le  the  same.  You 


showed  be fo re  w i th  f i ve  passes ,  you  cou ld  dep le te  wha t ' s  the re .  

DR.  ST ILLWELL:  Oh ,  r i gh t .  Yes .  

DR.  G INSBERG:  So  i s  i t  poss ib le  tha t  you r  p recoa t  ve rsus  

pos tcoa t d i f f e rence  cou ld  be  no t due  to a  su r face  ba r r ie r  bu t due  to 

dep le t i on  o f  t ha t  spo t?  

DR.  ST ILLWELL:  Yes .  Bu t  the  po lyu re thane  and  ac ry l i c ,  

t hey  were  so  fa r  success fu l .  Yes ,  when  we  d id  a  - -  yeah ,  tha t ' s  

ano the r  po in t .  We do  the  p recoa t .  Yeah ,  you ' re  ce r ta in l y  reduc ing  

the  amoun t  the re .  

And  so  i f  you ' re  l ook ing  i n to  th ings  l i ke  the  o i l  based ,  wh ich  

has  more  o f  a  marg ina l  t ype  e f fec t ,  I  t h ink  we  have  to  be  more  

caref u l  i n  the i n terp retat i on  there.  And  I 'm  k ind  o f  - -  cer tain l y  

tha t  da ta  i s  t he  mos t  unce r ta in .  Bu t  when  you  ge t  down  to  the  

po lyu re thane  and  ac ry l i c ,  you ' re  be low the  de tec t i on  l im i t  f o r  t he  

mos t  par t .  

DR. GI NSBERG:  A nd j ust to cl ar i f y .  I t was an N of  1 i n al l 

o f  you r  t ime  co re  da ta .  Excep t  fo r  the  p recoa t ,  you  have  s tandard  

e r ro r  fo r  tha t .  Eve ry th ing  e l se  i s  j us t  a  s ing le  da ta  po in t .  

DR.  ST ILLWELL:  I  be l i eve  so ,  yeah .  
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DR.  ROBERTS:  Thank  you  ve ry  much  fo r  sha r ing  you r  da ta  

and  answer ing  ou r  ques t ions  regard ing  i t .  

I  wou ld  l i ke  to  do  one  more  p resen ta t i on  be fo re  we  go  to  

b reak .  Our  p resen ta t i on  nex t  i s  on  so i l  res idue  da ta  by  Dr .  

T imo thy  Townsend  f rom tha t  d i s t i ngu ished  academic  i ns t i t u t i on  to  

the  sou th .  

DR.  TOWNSEND:  Good  a f te rnoon .  And  I ' d  l i ke  to  thank  the  

Pane l  fo r  t he  oppor tun i t y  to  come and  speak .  

My  name i s  T im Townsend .  I 'm  an  Assoc ia te  P ro fesso r  i n  

the  Depar tmen t  o f  Env i ronmenta l  Eng ineer ing  Sc iences  a t  t he  

Un ive rs it y  o f  Fl o r i da .  My  a rea  o f  spec ia li za ti on  is so li d and  

hazardous  was te  management .  

I 'm  a  so l i d  was te  eng ineer .  I 'm  no t  a  tox i co log i s t .  I 'm  no t  a  

wood  p rese rva t i ve  sc ien t i s t .  So  I 'm  go ing  to  sha re  some 

perspec ti ves  tha t ou r  research  team has  ga the red  w ith regard  to 

CCA- t rea ted  wood  i ssues .  

A l though  we  go t  i n to  i t  f r om the  d i sposa l  s tandpo in t ,  a  l o t  o f  

t he  exposure  i ssues  have  come up  recen t l y  so  we  have  been  do ing  

some research  in  tha t a rea .  

I  j us t  wan t  to  make the no te that  t he research that  I  w i l l  be  

p resen t ing  i s  p r imar i l y  funded  by  an  o rgan iza t ion  ca l l ed  the  - -  I  
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see  eve rybody  look ing  a round .  I 'm  a f ra id  you  do  no t  have  

any th ing  f rom me in  you r  package .  There ' s  a  CD the re  now i f  you  

were  to  so  choose  to  make  cop ies .  

DR.  ROBERTS:  Yeah ,  we ' l l  have  handou ts  p repared  then  

and  d i s t r i bu ted  to  the  Pane l .  

DR.  TOWNSEND:  Thank  you .  

The  Fl o r ida  Cen te r  fo r  Sol i d  and  Hazardous  Was te  

Managemen t ,  wh ich  i s  l ocated  at  t he Un ivers i t y  o f  F lo r i da.  And  

then  the  inves t iga to rs  i n  ou r  research  team,  be ing  He lena  

So lo -Gabr iel e f rom the Un ivers i t y  o f  M iami  and  mysel f  f rom the  

Un ivers i t y  o f  F lo r i da.  Nex t  s l i de. 

Ob jec t i ves .  Rev iew some cu r ren t  i n fo rmat ion  abou t  a rsen ic  

ch romium p r imar i l y ,  a  l i t t l e  b i t  abou t  copper  concen t ra t i ons  i n  

so i l ed  undernea th  CCA s t ruc tu res .  

What I woul d l i ke to do i s -- i n addi t i on to what EPA asked 

me to  rev iew fo r  you ,  was  ou r  research  as  we l l  as  some o the r  

research  s tud ies  on  the  so i l  res idue  da ta .  

What  I  wou ld  l i ke to  al so  do  a l i t t l e  b i t  i n  t he beg inn ing  i s  t o  

ta l k  abou t  the  concep t  o f  l each ing  and  the  m ig ra t i on  o f  t hese  

meta l s  f rom t rea ted  wood  because  i t  has  been  ra i sed  in  a  number  o f  

i ssues  a long  the  way ,  a  number  o f  ques t ions  th roughou t  the  pas t  
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day  o r  so .  

So  I ' d  l i ke  to  b r i ng  up  and  show you  some da ta  tha t ' s  been  

co l l ec ted  by  ou rse l ves  and  o the rs .  And  a  l o t  o f  t h i s  i s  no t  da ta  se ts  

tha t  a re  i n tended  to  be  used  as  pa r t  o f  t h i s  exposure  assessment  bu t  

mere l y  to  i l l us t ra te  some po in ts  tha t  I  t h ink ,  as  you  go  and  

de l i be ra te  and  make  some dec is ions ,  w i l l  he lp  you  unders tand  a  

l i t t l e  b i t  be t te r  abou t  wha t ' s  go ing  on  when  th i s  ma te r ia l  i s  

l each ing  f rom the  wood .  

Then we do  have  a l i t t l e  b i t  o f  i n fo rmat ion  on  speci at i on  

wh ich  we ' re  i n  the  m idd le  o f  i n  ou r  l abo ra to r ies  r i gh t  now tha t  

we 'd  l i ke  to  sha re  w i th  you .  Nex t  s l i de .  

So  in  te rms  o f  con tamina t ion  o f  so i l  f r om CCA- t rea ted  wood ,  

i f  you  th ink  abou t  the  d i f f e ren t  mechan isms  - -  and  Dr .  S t i l lwe l l  

b rough t  th i s  up  a  l i t t l e  wh i l e  ago .  Bu t  deb r i s  f rom cons t ruc t i on ,  

the  po ten t ia l  t ha t  as  you  bu i l d  a  p layscape  o r  a  deck  tha t  you  were  

to  saw tha t  ma te r ia l  r i gh t  t he re  and  you  wou ld  have  sawdus t  tha t  

was  no t  c leaned  up  as  recommended  by  the  manu fac tu res  and  was  

l ef t  t here i n to  the so i l ,  i t  wou ld  cer tain l y  add  to  that  bu rden  o f  

heavy  metal .  

Ab ras ion  o f  wood  pa r t i c les  f rom wood  su r faces .  In  o the r  

words ,  i f  you  have  l i t t l e  ch i l d ren  s tamp ing  the i r  f ee t  and  i f  t hey ' re  
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ge t t i ng  sand  on  top  o f  t ha t  and  ab rad ing  tha t ,  i t  i s  ce r ta in l y  no t  

uncommon to  go  to  a  s t ruc tu re  and  see  the  wood  sc rews  tha t  were  

pu t  i n  the re  and  now p ro t rud ing  up  f rom above  the  wood  and  tha t  

the  wood  has  ac tua l l y  g round  down ove r  t ime .  

And  then  leach ing  o f  me ta l s  f rom the  wood  in to  wa te r ,  be ing  

ra inwa te r  pass ing  ove r  tha t  and  then  in to  under l y ing  o r  ad jacen t  

so i l .  And  that ' s  real l y  t he p r imary  mechanism that  I ' l l  d i scuss  fo r  

you  r i gh t  now.  

The  top  two  a re  thi ngs  tha t  the re  rea ll y  i s no t any  spec if i c 

i n fo rma t ion  on  tha t  we  can  p resen t ,  a l t hough  I  t h ink  i t ' s  j us t  

impor tan t  fo r  you  to  unders tand  tha t  these  a re  po ten t ia l  sou rces .  

Nex t  s l i de. 

So  we 've  been  ta l k ing  th i s  te rm " f i xa t i on "  th roughou t  the  

pas t  coup le  days .  And  aga in ,  CCA meta ls  a re  f i xed  to  the  wood  

du r ing  th i s  t rea tmen t  p rocess ,  and  I  w i l l  t a l k  a  l i t t l e  b i t  more  abou t  

some o f  the  chemis t r y  o f  f i xa t i on  and  t r y  to  answer  a  few  ques t ions  

i n  a l at t er  s l i de. 

The  th ing  tha t  we 've  lea rned  i s  tha t  even  though  th ings  a re  

f i xed ,  these  meta l s  a re  f i xed  to  the  wood ,  they  a re  s t i l l  r e la t i ve l y  

water  so lub le. 

Now,  when  I  say  " re la t i ve l y , "  when  you  were  look ing  a t  t he  
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i ssue  o f  dep le t i on  o f  me ta l s  f rom p rese rved  wood  in  the  pas t  f rom 

a  wood  p rese rve rs  s tandpo in t ,  you  were  in te res ted  in  keep ing  as  

much  meta l s  i n  the re  as  you  can ,  to  keep  the  e f f i cacy  o f  t he  wood  

i n p lace .  

In  the  l i t e ra tu re  i f  you  go  back  and  read ,  i f  you  had  

90 -pe rcen t  re ten t ion  o f  you r  me ta l s  i n  the  wood ,  tha t  was  a  p re t t y  

good  th ing .  Bu t  you  wou ld  s t i l l  have  a  good  v iab le  p roduc t  t ha t ' s  

f unc t i on ing .  So  someth ing  tha t  was  10  pe rcen t  o r  l ess  be ing  l os t  

was  no t  cons ide red  an  i ssue  w i th  respec t  to  dep le t i on  and  how we l l  

t he  wood  pe r fo rmed .  

Bu t  when  you  s ta r t  l ook ing  a t  t ha t  10  pe rcen t  w i th  respec t  t o  

some o f  the  env ironmental  i ssues  wh ich  b r ing  to  the  su r face  later ,  

t hen  you  can  see  tha t  even  a  sma l l  amoun t  o f  ma te r ia l  l each ing  can  

have  some po ten ti al  i mpac t i n  terms  o f  e leva ted  concen tra ti ons .  

Nex t  s l i de. 

As  a  reminder  abou t  concen t ra t i ons ,  one  th ing  tha t  i s  

o f ten t imes  con fus ing  i s  t ha t  t he  wood  indus t r y  uses  un i t s  i n  te rms  

o f  pounds  pe r  cub ic  foo t .  So  you  a re  go ing  to  see  when  you  buy  

wood ,  o r  you ' ve  seen  some o f  the  p resen ta t i ons  a l ready ,  PCF .2  

pounds  pe r  cub ic  foo t ,  re fe r r i ng  to  .2  pounds  o f  t he  CCA chemica l  

i n  a  cub ic  foo t  o f  wood ,  where  .4  pounds  pe r  cub ic  foo t .  
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S ince  I  dea l  - -  and  a  l o t  o f  you  dea l  - -  w i th  concen t ra t i ons  

such  as par t s  per  m i l l i on  i n  a so i l  o r  was te o r  i n  a water ,  j us t  t o  

g i ve  you  some pe rspec t i ve ,  i t ' s  abou t  1 ,700  hundred  m i l l i g rams  pe r  

k i l og ram o f  a rsen ic  i n  the  wood  fo r  .25  and  abou t  2 ,000  fo r  the  

ch romium.  Then  i f  you  go  to  .4 ,  o f  cou rse ,  i t  i nc reases  

concomi tan t l y  af ter  t hat . Nex t  s l i de. 

I n  te rms  o f  - -  I  wou ld  l i ke  to  g i ve  you  some perspec t i ve  so  

tha t  as  you  beg in  to  th ink  o f  t hese  i ssues  how much  shou ld  you  

rea ll y  expec t to  l each .  How much  o f  tha t a rsen ic  o r  tha t ch romi um 

o r  copper  tha t ' s  o r ig ina l l y  i n  the  wood  wou ld  you  expec t  to  l each  

over  t ime. 

I f  you  go  to  the  l i t e ra tu re  and  beg in  to  l ook  a t  some o f  t h i s  

i n fo rma t ion ,  one  th ing  tha t  you  w i l l  encoun te r  r i gh t  away  i s  t ha t  

t he re  a re  a  number  o f  d if f e ren t ways  where  thi s  i s  measured ,  and  

i t ' s  o f ten t imes  done  look ing  a t  d i f f e ren t  scenar ios  than  we ' re  

ta l k ing  abou t  he re .  

One o f  t he b ig  sou rces o f  l i t eratu re i s  go ing  to  be f rom the  

indus t ry  da ta  where  they  go  ou t  and  they  have  a  p iece  o f  wood  

that ' s  bu r ied  i n  so i l  somewhere o r  t here's  a deck  bu i l t  ou t  i n  a  

par t i cu lar  area  and  they  measure reten t i on  l oss  over  t ime. 

A  l o t  o f  s tud ies  a re  l ook ing  a t  aqua t i c  t ox i c i t y .  I n  o the r  
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wo rds ,  i f  you ' re  go ing  to  have  CCA p i l i ngs  o r  bu lkheads  in  a  wa te r  

body ,  how much  i s  go ing  to  l each  o f f  t ha t .  So you  have  a  l o t  o f  

s tud ies where water  and  the mater ial  i s  submerged  in  water .  

There  a re  a  few cases  where  you ' l l  have  s tud ies  where  you  

t r y  and  s imu la te  ra in fa l l  ove r  those  a l though  those  a re  more  ou t  i n  

the  f i e ld  and  a ren ' t  anywhere  as  numerous  as  the  s tud ies  be ing  

done  in  submerged  in  wa te r .  

As  a was te eng ineer ,  one th ing  we do  al l  t he t ime i s  we take  

was tes  and  we  leach  them.  And  tha t ' s  t yp i ca l l y  done  in  some k ind  

o f  ba tch  tes t .  And  some o f  you  have  heard  o f  a  te rm ca l l ed  the  

" TCL P,"  wh ich  is  the  tox i c i t y  charac te r ist i c  l each ing  p rocedure .  

I t ' s  j us t  a  tes t  t ha t  you  use  to  l each  e lemen ts  o r  chemica ls  ou t ,  and  

i t ' s  used  in  regu la to ry  te rms  fo r  regu la to ry  reasons .  Nex t  s l i de .  

Now,  whenever  we  ta l k  abou t  l each ing  - -  and  EPA and  the  

Of f i ce  o f  So l i d  Was te  had  the i r  own  sc ience  adv iso ry  board  o r  

pane l  on  j us t  t he  i ssue  o f  l each ing  i t se l f  when  you  ta l k  abou t  so l i d  

was te  i n  con tamina ted  so i l s .  Bu t  we 've  a l ready  heard  abou t  woods  

t ype  and  the  way  i t  was  t rea ted  hav ing  a  ve ry ,  ve ry  b ig  impac t .  

The  type  o f  leach ing  so lut i on  - -  o f  cou rse ,  we ' re  dea li ng 

w i th  rainwater  here  and  al l  t he data I ' l l  p resent  t oday  deal s  w i th  

ra inwa te r  o r  s imu la ted  ra inwa te r .  Bu t  i f  you  have  sa l t  wa te r ,  i t  
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m igh t  l each  d i f f e ren t l y  than  i f  you  had  ra inwa te r  ve rsus  i f  you  

had ,  say ,  a  wa te r  tha t  had  h igh  o rgan ic  ca rbon  con ten t .  

The  pH we 've  a l ready  d i scussed  in  he re .  I ' d  l i ke  to  shed  a  

l i t t l e  b i t  o f  l i gh t  on  wha t  you  wou ld  expec t  t o  l each  as  a  func t i on  

o f  pH,  the  s ize  o f  the  pa r ti cl e. You  can  see  a  lot  o f  the  s tud ies  tha t  

I  - -  o r  some o f  t he resu l t s  I  p resent  f o r  i l l us t rat i ve pu rposes  are 

done  on  s i ze - reduced  mate r ia l s  because  tha t ' s  t yp i ca l  o f  how you  

do  l each ing  tes ts  i n  the  l ab .  So you  have  to  a lways  k ind  o f  keep  in  

the  back  o f  you r  m ind  pa r t i c le  s i ze  as  be ing  an  i ssue  o f  

impor tance. 

Exposure  t ime .  How long  the  wood  i s  exposed  to  the  wa te r .  

And  then  th i s  l i s t  i sn ' t  mean t  to  be  a l l  encompass ing .  Bu t  ano the r  

one ,  m ic rob ia l  ac t i on ,  i f  you  have  wood  tha t  i s  bu r ied  i n  the  so i l  

and  you  have  these  o rgan isms  tha t  a re  ac t i ng  on  tha t ,  t he  amoun t  

tha t  l eaches  and  moves  f rom the  wood  shou ld  be  d i f f e ren t  o r  a t  

l eas t  w i l l  have  some impac t  because  o f  t ha t .  

And  real  qu i ck l y ,  some repor t s  w i l l  g i ve m i l l i g ram per  l i t er 

i n  te rms  o f  wha t  the  concen t ra t i on  i s  i n  you r  l eacha te  as  i t  l eaches  

away .  O the rs  w i l l  g i ve  i t  i n  te rms  o f  the  pe rcen t  l e f t  i n  the  wood .  

A nd what I ' ve t r i ed to do as much as I can i s to go back and 

connect  data that  I  had  in  m i l l i g rams  per  l i t er ,  wh ich  i s  what  we' re  
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use  when  we ' re  t r y ing  to  do  assessments  fo r  th i s  regu la to ry  

app l i ca t i ons ,  and  pu t  i t  a l l  i n  t e rms  o f  pe rcen t  rema in ing  o r  

ac tua l l y  pe rcen t  l eav ing  the  wood .  How much  a rsen ic  o r  ch romium 

has  le f t  t he  wood  in  a  g i ven  leach ing  tes t .  Nex t  s l i de ,  p lease .  

Th is  s l i de r i gh t  here s imp ly  repo r t s  the resu l t s  o f  a number 

o f  f i e ld  dep le t i ons  s tud ies .  These  a re  comp i led  f rom a  number  o f  

d i f f e ren t  i ndus t ry  repor t s .  And  you  see  H i lo ,  Hawa i i ;  Ga inesv i l l e ,  

F lo r i da ;  happens  to  be  the  l oca t i on  o f  t es t  s i t es .  Ba inesb r idge ,  

Georg ia .  

So I sel ected some of  these.  I apol ogi ze.  The purpl e bar 

rep resen t  a rsen ic ,  and  the  k ind  o f  t he  l i gh t  g reen  ba r  rep resen t  

ch romi um.  And  these  a re  no t necessary  mean t to rep resen t how 

much  wou ld  l each  f rom a  deck  o r  a  p layscape  as  ra in  was  fa l l i ng  

ove r  it .  These  a re  fa ir l y  aggress ive  tes ts  to see  how much  o f  the 

chemica l ,  a rsen ic  o r  ch romium,  wou ld  l each  f rom the  wood .  

And  jus t  t o  g i ve  you  some perspec t i ve ,  you  can  see  a  range  

o f  anywhere  f rom maybe  15  up  to  45  pe rcen t  o f  t he  a rsen ic  wou ld  

l each  ou t  under  these  ve ry  aggress ive  tes ts  where  they ' re  bear ing  

s takes  and  so il s o r  where  they  have  mater i a ls  tha t have  been  se t  

ou t  i n  a  ve ry  humid ,  ve ry  mo is t  env i ronment  where  you 'd  expec t  to  

have  a  l o t  o f  de te r io ra t i on .  
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And  the pu rpose o f  t hese tes ts  are real l y  t o  determ ine how 

we ll  the  chemi ca ls  and  the  s truc tu re  and  the  e f f icacy  o f  the 

mater ial  ho lds  up  over  t ime. I  do  wan t  to  make the po in t ,  and  Dr .  

S t i l lwel l  made i t  a l i t t l e  b i t  ear l i e r ,  i s  t hat  chromium tends  to  

l each  less  than  a rsen ic .  And  we ' ll  add ress  tha t aga in .  

And  you  can  see  ch romium leach ing  f rom rea l l y  - -  no  

repor ted  leach ing  up  to  maybe  20  pe rcen t.  So aga in ,  these  a re  

f i e ld  tes ts  to  s ta r t  t o  g i ve  you  some idea  o f  magn i tude .  Nex t  s l i de .  

Now,  wha t  I ' d  l i ke  to  show you  nex t  a re  go ing  to  be  some lab  

tes ts .  And  there's  a tes t  t hat ' s  k ind  o f  s im i l ar  t o  t he TCLP.  I t ' s  

ca ll  the  "SPL P,"  syn the ti c p rec ip i t at i on  leach ing  p rocedure .  I t ' s  a  

ra inwa ter  tes t. You  take  a  s imul ated  ra inwa ter .  You  leach  it .  You  

add  a  20 - to -1  l i qu id - to -so l i d  ra t i o  fo r  18  hours .  I t ' s  ro ta ted  end  

ove r  end ,  and  then  you  f i l t e r  i t  and  ana lyze  wha t ' s  i n  the  leacha te .  

The  tes t  p resc r ibes  tha t  you  do  th i s  on  a  pa r t i cu la r  s i ze -

reduced  bas is .  I n  o the r  words ,  you  take  mate r ia l s  and  g r ind  them.  

Bu t  I ' l l  show you  some resu l t s  i n  a  moment  where  you  can  do  i t  on  

en t i re  p ieces  o f  wood ,  no t  necessary  two  by  fou rs ,  bu t  no t  g round  

up  e i the r .  Nex t  s l i de .  

So here are some SPL P resul t s f or new CCA - t reated wood 

samp les  pu rchased f rom local  home improvemen t  s to res i n  F lo r i da. 
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The  g reen ,  aga in ,  rep resen ts a rsen ic ,  and  the  red  rep resen ts 

ch romium.  And  the  e r ro r  ba rs  tha t  you  see  rea l l y  j us t  rep resen t  a  

m in  and  a max  in  terms  o f  t he these d i f f eren t  samp les  to  g i ve you  

some idea o f  t he range. 

The  po in t  i s ,  i f  you  jus t  l eached  one  b lock  o f  wood  tha t  was  

the  s i ze  tha t  you  needed  fo r  the  pa r t i cu la r  tes t ,  SPLP,  wh ich  i s  100  

g rams  fo r  18  hours ,  you  see  abou t  1  pe rcen t  o f  t he  a rsen ic  l eaches .  

Now,  i t  ranges  f rom the  t ype  o f  wood .  I f  you  g r ind  i t  up  and  

have  sawdus t ,  you ' l l  have  anywhere  f rom 1  pe rcen t  up  to  8  o r  9  

pe rcen t  m igh t  l each  ou t  o f  t ha t  wood .  Chromium,  aga in ,  l eaches  

less .  

So  p robab ly  the  ma in  po in t  I  o f fe r  fo r  you ,  a  few  po in ts ,  

number  one ,  a rsen ic  leaches  more  than  ch romi um.  Par t i cl e s ize  is 

ve ry  impor tan t .  The  la rge r  - -  I  guess ,  i t  wou ld  be  the  more  su r face  

a rea  ava i l ab le ,  t he  more  leach ing  you ' re  go ing  to  have .  So the  

la rge r  the  pa r t i c le  s i ze ,  t he  l ess  l each ing  tha t  you ' l l  t end  to  see .  

And ,  a l so ,  i f  you  no t i ce , tha t  range  in  those  e r ro r  ba rs ,  wh ich  

aga in  a re  j us t  m in  and  max .  One  po in t  t ha t  I  wou ld  rea l l y  s t ress  to  

eve rybody  i s  tha t  one  p iece  o f  CCA- t rea ted  wood  goes  - -  you  look  

a t  ano the r  p iece  o f  CCA- t rea ted  wood ,  you  m igh t  have  comp le te l y  

d i f f e ren t  resu l t s .  
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I n  te rms  o f  when  you  accep t  th i s  .25  pounds  pe r  cub ic  foo t  

tha t  you  see  on  the  labe l ,  i n  my  m ind  when  I  see  tha t ,  t ha t  means  to  

me  .18  to  .35  o r  someth ing  l i ke  tha t .  So  the re ' s  a  b ig  range .  

And  I ' ve  heard  o the rs  who  a re  wood  p rese rva t ion  sc ien t i s t s  

repor t  s im i la r  resu l t s .  And  you  can  f i nd  tha t  i n  the  same p iece  o f  

l umber .  Because  i f  you  go  th rough  a  ce r ta in  spo t  tha t  has  a  l o t  o f  

ha rd  wood  ve rsus  so f t  wood ,  you  jus t  ge t  d i f f e ren t  pene t ra t i ons  

and  you  ge t  d i f f e ren t  amoun ts  o f  ma te r ia l  t ha t  w i l l  l each .  Nex t  

s l i de. 

We l l ,  we 've  ta l ked  abou t  the  impac t  o f  pH .  And  I  wen t  ahead  

and  conver ted  th i s  ove r  to  pe rcen t  l each .  I  d idn ' t  have  t ime  to  

keep  the  e r ro r  ba rs  i n .  Bu t  he re  you  see  the  new CCA- t rea ted  

wood .  I t  was  pu rchased  as  .25 ,  and  the  ana lys i s  us ing  XRF was  

.21 .  So  tha t ' s  no t  an  uncommon th ing  to  f i nd .  

Look  a t  t he  g reen  l i ne .  And ,  o f  cou rse ,  th i s  i s  pe rcen t  

l eached  as  a  func ti on  o f  pH.  And  i t ' s  a  fa ir l y  typ i ca l cu rve  tha t  

you  see  fo r  a  l o t  o f  d i f f e ren t  t ypes  o f  me ta l s .  And  a t  neu t ra l  

cond i t i ons ,  you ' re  see ing  a round  35  pe rcen t  o r  so  o f  t he  a rsen ic  

l each .  

Now,  th i s  i s ,  aga in ,  us ing  a  s i ze - reduced  mate r ia l .  

Remember  we  saw on  the  one  p rev ious  s l i de  maybe  4 -  o r  5 -pe rcen t  
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l each ing .  And  th i s  i s  a  s imu la ted  ra inwa te r .  So we ' re  tak ing  a  

s imu lated  - -  wel l ,  we  adjus t  t he pH.  So  we take D Is  and  then to  go  

to  a  h igher  pH,  we  use  sod ium hydrox ide .  To  go  to  a  l ower  pH,  we  

use  n i t r i c  ac id .  I t ' s  someth ing  tha t ' s  used  in  the  was te  i ndus t r y  to  

charac te r ize  was te  fa ir l y  f requen tl y . 

Bu t  j us t  no t i ce  tha t  a  pH o f  2 ,  we ' re  ta l k ing  a round  45  

pe rcen t  o r  so  o f  t he  a rsen ic  l each ing .  I f  you ' l l  see  a round  a  pH o f  

4  to  5 ,  you ' re  ta l k ing  anywhere  f rom 6  to  12  pe rcen t .  

I  wou ld  say  tha t  i t ' s  rea l l y  - -  when  you  ta l k  abou t  wha t  the  

pH tha t  you  a re  go ing  to  encoun te r  on  the  wood ,  even  though  you  

m igh t  have  ra in fa l l ,  depend ing  on  the  ra in  cond i t i ons ,  the  wood  

i t se l f ,  t he  pH o f  a  so lu t i on  i n  con tac t  w i th  the  wood ,  i s  t yp i ca l l y  

go ing  to  be  a round  a  4 .5  to  5 .  So  tha t  w i l l  t yp i ca l l y  end  up  be ing  

wha t  the  pH i s  a t  t he  exposure  s i te  as  th i s  ma te r ia l  passes  ove r .  

And  he re  you  can  see ,  aga in ,  ch romium behav ing  in  s im i la r  

manner  bu t aga in  less  mater i a l  l each ing .  

Nex t  s l i de  i s  a  s im i la r ,  no t  qu i te ,  o f  robus t  da ta  se t  and  

p robab ly  we  w i l l  r edo  some o f  t h i s .  Th i s  i s  f o r  an  o ld  p layg round  

tha t  was  to rn  down .  

So  I  wan ted  to  show you  the  fac t  t ha t  you  take  mate r ia l  t ha t ' s  

- -  now th i s  i s  s i ze - reduced ,  so  you ' re  ge t t i ng  i n to  the  m idd le  s ide  
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o f  t ha t  wood ,  tha t  wood  mate r ia l  as  a  who le ,  no t  j us t  t he  su r face  

mater ial  bu t  t he ent i re mater ial ,  agai n ,  d i sp lays  a s im i l ar  pat tern .  

Th is  one  ac tua l l y  l eached  a  l i t t l e  b i t  more  ch romium a t  t he  

l ower  pHs .  But  toward  the  neu tra l ranges ,  a rsen ic  tended  to  l each  

more .  And ,  aga in ,  t h i s  was  .39  pounds  pe r  cub ic  foo t  as  k ind  o f  

be ing  an  average  re ten ti on  va lue .  Nex t s li de .  

Le t ' s  ta l k  abou t  t ime  fo r  a  second .  Because  one  th ing  tha t  I  

t hough t  was  in te res t i ng  and  wor th  you  no t i ng  i s  t ha t  - -  t h i s  i s  a  

t es t we  ran ,  tha t  SPL P, wh ich  aga in  is a  ra inwa ter  l each ing  tes t, 

and  we  took  some g round-up  CCA- t rea ted  wood .  And  th i s  i s  new 

t rea ted  wood .  

And  wha t  we  d id  i s  conduc ted  a  who le  su i te  o f  SPLPs ,  bu t  we  

took  them o f f  a t  d i f f e ren t  t imes .  We a l l owed  them to  l each  fo r  

d i f f e ren t  l eng ths  o f  t ime. 

And  jus t  no t i ce  tha t  18  hours  i s  the  po in t  where  we  take  o f f  

t he  t rad i t i ona l  SPLP tes t .  Bu t  i f  you  no t i ce ,  t he  amoun t  o f  a rsen ic  

tha t  con t inues  to  l each  o f f  ove r  t ime .  In  o the r  words ,  the  a rsen ic ,  

i t ' s  no t  some ins tan t  so lub i l i za t i on  i n to  the  l each ing  so lu t i on ,  t ha t  

t he re  i s  a  m ig ra t i on  f rom the  wood  i t se l f  i n to  the  so lu t i on .  

And  as  you  dep le te  the  su r face  o f  t ha t  wood  pa r t i c le  o f  t ha t  

a rsen ic ,  t hen  you  have  th i s  g rad ien t  o f  g rea te r  a rsen ic  
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concen tra ti ons  in  the  cen ter  mov ing  ou t toward  the  leach ing 

so lu t i on .  And  so  you  beg in  to  see  inc reased  concen t ra t i ons .  

A lso ,  no te  the  d i f f e rence .  You  know,  i t  d i f f e rs  f rom woods  

spec ies  o r  f rom d i f f e ren t  t ypes  o f  t rea ted  wood .  Bu t  a rsen ic ,  

aga in ,  is  much  g rea te r  than  ch romi um.  And  fo r  those  o f  you  

in te res ted  i n  copper ,  copper  wou ld  fa l l  j us t  a  l i t t l e  b i t  above  the  

chromium l i ne i n  t h i s  par t i cu lar  examp le. 

So  th i s  i s  wood  be ing  exposed  a t  d i f f e ren t  l eng ths  o f  t ime .  

Bu t  you ' re  no t  necessar i l y  go ing  to  encoun te r  tha t  a  who le  l o t  a t  a  

p layscape .  You ' re  go ing  to  t yp i ca l l y  have  the  wa te r  pass  th rough  

and  then  you ' l l  ge t  new wa te r  exposed  to  i t  on  so i l .  

So  on  the nex t  s l i de i s  ano ther  set  o f  t ime resu l t s .  And  here  

they  a re  fo r  b locks  and  ch ipped  wood .  And  th i s  i s  where  you  leach  

i t .  

So you  look  a t  t ha t  bo t tom l i ne .  You  leach  a  b lock  o f  wood .  

And  the  nex t  day ,  you  d ra in  tha t  l eacha te ;  and  you  pu t  a l l  new 

f resh  ra inwa te r  i n  the re  and  you  leach  i t  aga in .  And  you  do  i t  

aga in ,  and  you  do  i t  aga in .  And  wha t  you  see  in  th i s  case ,  i s  t ha t ,  

by  the  t ime  you  ge t  up  to  10  days  o r  so ,  we 've  leached  6  pe rcen t .  

Bu t  i t ' s  s t i l l  i nc reas ing .  I t ' s  t ha t  s lope  o f  t ha t  bo t tom l i ne  i s  

re la t i ve l y  l i nea r .  And  wha t  you ' re  f i nd ing  i s  the  concen t ra t i on  i n  
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you r  l eacha te  on  day  8 ,  9 ,  and  10  i s  abou t  the  same.  

So  the  po in t  I  wou ld  make  i s  tha t ,  yes ,  t ha t  when  you  do  have  

a  p layscape  o r  CCA-deck  and  you  have  ra in fa l l  coming  ove r  i t ,  you  

a re  go ing  to  ge t  you r  l a rges t  amoun t  o f  chemica l  l eached  in  the  

beg inn ing .  Bu t  t hen  you  have  con t inua l  sma l le r  amoun t  l eached  

over  t ime. 

And  I  don ' t  know tha t  the  chemis t r y  and  the  exper imen ts  

have  eve r  been  done  to  document  th i s  i n  g rea t ,  g rea t  de ta i l .  Bu t  

you  can  k ind  o f  deve lop  a  mode l  i n  you r  m ind  where ,  as  th i s  

ma te r ia l  i s  washed  f rom the  su r face  o f  t he  wood  a t  d i f f e ren t  ra t i os ,  

you  have  chemica ls  f rom the  ins ide  o f  t he  wood  tha t  beg in  to  

m ig ra te  to  the  su r face .  And  you  con t inue  to  have  th i s  l each ing  

p rocess .  Bu t  i t  i s  f a i r  t o  say  tha t  you  ge t  p robab ly  the  g rea tes t  

dose  in  the  beg inn ing .  Nex t  s l i de .  

So  in  you r  exposure  document ,  I  t h ink  somewhere  they  go  

and  they  say ,  in  terms  o f  wha t metal s  l each  more ,  it  depends  on  

wha t  sou rce  you  look  a t .  Somet imes  i t ' s  copper  i s  g rea te r  than  

a rsen ic  is g rea te r  than  ch romi um.  Tha t' s  true  fo r  low  pHs .  

Because  as  soon  as  you  ge t  to  a  l ow  pH,  copper  rea l l y  s ta r t s  to  

come o f f .  

Bu t  rea l l y ,  a l l  t he  resu l t s  tha t  we 've  done  a t  t he  t yp i ca l  pH  
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o f  ra in fa l l ,  a rsen ic  l eaches  the  mos t  fo l l owed  by  copper  and  then  

chromium the l east .  Nex t  s l i de. 

So  k ind  o f  my  pu rpose  in  tha t  i s  j us t  t o  k ind  o f  g i ve  you  

some fam i l i a r i t y  w i th  what  happens  w i th  respect  t o  t hese metal s  

l each ing  f rom the  wood  because  tha t ' s  then  in  tu rn  wha t  ge ts  i n to  

the so i l  o r ,  as we' l l  t al k  l ater ,  i n to  these bu f fer  mater ial s 

undernea th  the  s t ruc tu re .  

So  wha t  I  was  asked  to  do  by  EPA was  to  rev iew,  b r ie f l y ,  

some o f  these  s tud ies  tha t  have  been  conduc ted .  

So  w i th  the  nex t  s l i de ,  I ' l l  t a l k  abou t  a  s tudy .  And  th i s  i s  

someth ing  tha t  D r .  S t i l lwe l l  and  h i s  co l l eagues  conduc ted .  

Th is  was  a  s tudy  w i th  seven  decks ,  a  to ta l  o f  85  so i l  samp les .  

And  you  can  see  the  no te  tha t  a l l  bu t  - -  none  o f  t hem were  coa ted  

w i th  pa in t  o r  s ta in  excep t  one .  You  had  a  se r ies  o f  con t ro l  samp les  

wh ich  were  tak ing  away  f rom undernea th  the  decks .  We had  so i l  

samp les  co l l ec ted  f rom undernea th  the  deck .  And  then  you  had  

so i l  samp les  col l ected  away  f rom the deck  to  t r y  and  get  some idea 

o f  background  concen t ra t i on .  

So  i f  we  look  a t  t he  nex t  s l i de ,  he re  a re  the  seven  decks .  

And  th i s  i n fo rma t ion  and  da ta  i s  a l l  i n  you r  documen t ,  t o  g i ve  you  

an  exac t  page ,  38 ,  i n  you r  exposure  documen t .  So  th i s  i s  j us t  
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i n fo rmat ion  taken  f rom the re  and ,  o f  cou rse ,  Dr .  S t i l lwe l l ' s  

pub l i ca t i on .  

Bu t  you  can  see  the  mean  concen t ra t i on  fo r  these .  And  th i s  

i s  fo r  a rsen ic  benea th  these  se r ies  o f  decks  range  f rom 9  up  to  130  

w i th  an  ove ra l l  ave rage  o f  76  m i l l i g rams  pe r  k i l og ram.  I f  you  look  

a t  con t ro l  samp les ,  you  can  see  they  were  a l l  i n  the  range  o f  2  to  5  

o r  so .  

So  the nex t  s l i de w i l l  k i nd  o f  g i ve  an i dea o f  al l  t h ree 

meta l s .  Aga in ,  you  can  see  the  a rsen ic  concen t ra t i on  on  the  fa r  

r i gh t .  The  under  the  deck  i s  the  ye l l ow  ba r ,  and  the  g reen  ba r  

rep resents  the con t ro l  samp les .  They  were s tat i s t i cal l y  d i f f e ren t  

a t eve ry  s it e. 

You  can  see  the  ch romium and  the  copper  a l so  demons t ra ted  

e leva ted  concen t ra t i ons  above  background .  No t i ce  tha t  copper  and  

chromium in  these  areas had  h igher  natu ral l y  occur r i ng  

backg round  in  the  so i l .  

I f  you  go  back  to  remember  wha t  i s  the  concen t ra t i on  i n  

CCA- t rea ted  wood ,  the re ' s  a  l i t t l e  b i t  more  ch romium than  the re  i s  

copper  i n  te rms  o f  the  ove ra l l  concen t ra t i on .  Chromium i s  more  

abundan t .  Bu t  as  you  no t i ce  i n  th i s  case ,  you  see  more  a rsen ic  i n  

the  so i l  t han  you  do  see  ch romium.  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

83


And  what  D r .  S t i l lwel l  was  able to  po in t  ou t  t he fact  i s  t hat 

the  numbers  a re  h igh .  And  the re ' s  been  some c r i t i c i sm tha t ,  we l l ,  

t hese  are j us t  rep resentat i ve o f  perhaps  sawdus t  o r  someth ing  l i ke  

tha t  undernea th  the  deck .  Bu t  you  wou ld  tend  to  see  th ings  a  l i t t l e  

b i t  more i n  compar i son  between the chromium and  the arsen ic  

where  the  ch romi um wou ld  tend  to be  c lose  to  the  a rsen ic  o r  

perhaps  a l i t t l e  b i t  h igher .  So ,  agai n ,  t h i s  i s  one o f  t he data sets .  

Le t ' s  l ook  a t  one  more ,  p lease .  In  a  F lo r ida  s tudy  - -  and  th i s  

i s  wha t  was  done  by  ou r  research  team - -  a  to ta l  o f  73  so i l  samp les  

co l l ec ted  under  n ine  t rea ted -wood  s t ruc tu res .  Some o f  them were  

decks ,  some o f  them were  k ind  o f  l i ke  foo tb r idges  and  wa lkways .  

I ' l l  show you  a  few p i c tu res  i n  a  moment .  And  then  con t ro l  

samp les ,  an  equa l  number  were  taken  f rom a reas  nex t  to  those  

s t ruc tu res ,  anywhere  f rom 50  to  100  fee t  away .  And  then  co l l ec ted  

so i l  samp les  f rom up  one  inch  o f  so i l .  And ,  a l so ,  a t  each  s i t e ,  we  

co ll ec ted  a  co re .  

So  i f  we  look  a t  t he  nex t  s l i de  the re  were  th ree  c i t i es .  We 

d id  i t  i n  Gainesv i l l e ,  wh ich  i s  k ind  o f  t he center  o f  t he s tate.  And  

you  can  k ind  o f  see  some foo tb r idges  o r  wa lkways .  Nex t  s l i de .  

Th is  i s  down in  M iami .  You  can  see  a  l i f eguard  s tand ,  a  

coup le  more  t rea ted -wood  s t ruc tu res  i n  pa rks .  Nex t  s l i de .  
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Then  up  in  Ta l l ahassee ,  wh ich  i s  the  in  the  panhand led  o f  

Fl o r i da ,  aga in ,  typ i ca l examp les  o f  wha t we  sampl ed  f rom. 

Now,  I  w i l l  say  tha t  we  d id  no t  l ook  a t  p layg rounds  as  pa r t  o f  

t h i s  s tudy .  We were  look ing  a t  CCA- t rea ted  s t ruc tu res .  Nex t  

s l i de. 

Just f ormed a si mpl e gr i d when we were out there.  Our 

ob jec ti ve  was  to co ll ec t e igh t sampl es .  So we 'd  fo rm a  g r id o f  a  

pa r t i cu la r  sec t ion  o f  t h i s  deck  o r  wa lkway ,  and  then  we  wou ld  

samp le f rom those g r id  sect i ons .  Nex t  s l i de. 

A lso  co l l ec t i ng  a  co re  samp le  wh ich  you  see  the re  i n  the  

cen ter  be ing  co ll ec ted .  Nex t s li de .  

And  then ,  o f  cou rse ,  one  o f  t he  th ings  we  wan ted  to  do  was  

to  make su re that  what  we were samp l ing  was  real l y  a CCA- t reated 

wood  deck .  So  the re  were  some s ta in  tes ts  tha t  we  were  ab le  to  use  

as  we l l  as  to  co l l ec t  some bor ings  tha t  we  cou ld  take  back  and  do  

XRF o r  chemical  anal ys i s  t o  get  some idea o f  what  t he reten t i on  

va lue  was  because ,  i n  mos t  cases ,  you  s imp ly  don ' t  have  the  

o r ig ina l  spec i f i ca t i ons  ava i l ab le  fo r  you  in  te rms  o f  wha t  i t  was  

made  o f  o r  wha t  the  concen t ra t i on  was .  Nex t  s l i de .  

I  j ust wanted to make the note real  qui ck that i t turns out 

t hat ,  when we go t  al l  t he i n fo rmat ion  back ,  t here was  one s i t e  
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where  the  a rsen ic  undernea th  the  deck  was  no t  s ta t i s t i ca l l y  

d i f f e ren t  t han the con t ro l  samp le. 

So  wha t  we  d id  i s  wen t  back  and  resamp led  and ,  aga in ,  

checked  to  see  i f  t he  deck  was  ac tua l l y  CCA- t rea ted  wood .  And  i t  

t u rned  ou t  i t  was  no t  a  CCA- t rea ted  deck .  So  ou r  da ta  se t  then  o f  

CCA - t rea ted  s truc tu res  was  reduced  to e igh t. Nex t s li de .  

And  we ' l l  t ake  a  l ook  a t  some o f  the  resu l t s .  Aga in ,  t hese  

a re  summar i zed  in  tha t  exposure  document .  We found  somewhat  

s im i la r  resu l t s  to  wha t  they  found  in  Connec t i cu t .  And  the  ove ra l l  

concen t ra t i on  tha t  we  found  was  a  b i t  l ower .  You  can  see  tha t  we  

found  anywhere  f rom 4  up  to  an  ave rage  79  m i l l i g rams  pe r  

k i l og ram w i th  ove ra l l  ave rage  o f  28 .5  m i l l i g rams  pe r  k i l og ram.  

You  can  see  ou r  con t ro l s .  You  tended  to  see  i f  i t  was  - -  i f  

you  had  more  o rgan ic  so i l  nea rby ,  we  tended  to  see  s l i gh t l y  h igher  

a rsen ic  concen t ra t i ons  in  ou r  con t ro l .  Nex t  s l i de .  

Aga in ,  a  s imp le  s l i de  as  we  saw be fo re .  You  see  copper ,  

ch romi um and  a rsen ic .  These  a re  the  average  concen tra ti ons  in  the 

so i l .  No t i ce ,  aga in ,  t ha t  the  copper  and  ch romium background  

concen t ra t i ons  tend  to  be  h igher  than  we  see  fo r  a rsen ic .  We have  

re la t i ve l y  l ow  a rsen ic  background  concen t ra t i ons  in  F lo r ida .  

We d id  no t,  however ,  see  exac tl y  wha t was  seen  in 
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Connect i cu t  w i th  reference to  the chromium being  a l o t  l ess  than 

a rsen ic .  And  one  o f  t he  th ings  - -  and  we ' re  s t i l l  k i nd  o f  l ook ing  a t  

t h i s  - -  i s  t hat  w i th  the g reater  mob i l i t y  o f  arsen ic,  what  we' re  

imag in ing  i s  a l o t  more o f  t he arsen ic i s  mated  down  to  the so i l  and 

pas t the  zone  we ' re  ab le  to co ll ec t because  it  p robab ly  tends  to be  

the mob i l e o f  t he con taminants .  Nex t  s l i de. 

And  to  g i ve  you  some idea  o f  va r iab i l i t y ,  I  j us t  p i cked  one  

pa r t i cu la r  s i t e .  And  th i s  i s  no t  mean t  to  be  a  h i s tog ram.  I t ' s  j us t  

t he  ac tua l  samp le  numbers .  

The f i r s t  set ,  t he f i r s t  ei gh t ,  being  i n  the con t ro l ,  and  the  

second  e igh t ,  be ing  the  concen t ra t i ons  undernea th  the  s t ruc tu re ,  

j us t  t o  g i ve  you  some idea .  There ' s  a  fa i r  deg ree  o f  sp read  in  te rms  

o f  t he  da ta ,  and  we ' l l  t a l k  i n  a  moment  a  l i t t l e  b i t  more  abou t  why  

i t  t ends  to  be var iable. 

And ,  you  know,  you  go  and  you  samp le  undernea th  th i s  deck .  

I  mean ,  the re  was  one  pa r ti cu la r  s it e where  I  have  the  average  o f  

a round  80 .  There  was  one  samp le  tha t  was  ove r  200 .  I t  was  220  

m i l l i g rams  pe r  k i l og ram.  So  you  do  tend  to  f i nd  some ho t  spo ts  

he re  and  the re .  Nex t  s l i de .  

To  jus t  t ake  a  qu ick  l ook  a t  some o f  the  co res .  Th is  i s  the  

a rsen ic  concen t ra t i on .  You  can  see  concen t ra t i on  on  the  top  X  
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ax i s .  And  then  go ing  down ,  we ' re  ta l k ing  abou t  dep th  i n to  the  

so i l .  

Go to the nex t sl i de, and we' l l  go ahead and enter the 

ch romium da ta .  Then  one  more  s l i de ,  you  can  see  the  copper .  

Now,  I  w i l l  say  tha t ,  i n  te rms  o f  ou r  t rends ,  we  wen t  th rough  

and  actual l y  have  compu ted the to tal  mass  to  k ind  o f  i n teg rate the  

a rea  undernea th  tha t  cu rve  to  see  how much  to ta l  mass  o f  a rsen ic  

o r  copper  o r  ch romium were  in  these  so i l  samp les .  Wha t  you  found  

in  some cases ,  you  know,  you  found  more  a rsen ic ;  i n  o the r  cases ,  

you  found  more  ch romium.  

I t  k i nd  o f  i l l us t rates  the po in t  t hat  t here's  a l o t  o f  t h ings  

go ing  on ,  t ha t  ce r ta in  so i l s  a re  go ing  to  b ind  i t  more ,  t he  age  

mat te rs ,  and  the  hyd ro log ic  cond i t i ons  mat te r .  Nex t  s l i de .  

So  i f  you  go  to  page  38  in  you r  exposure  document ,  i ns tead  

o f  rep roduc ing  the  tab le ,  I  j us t  t hough t  I ' d  pu t  i t  i n  qu ick  g raph ica l  

f o rm fo r  you .  

Bu t  you  can  see  f i ve  s tud ies  tha t  were  re fe renced ,  the  

R iede l ,  t he  Osmose  s tudy ,  t hese  two  s tud ies  by  Doy le  and  h i s  

co l l eague ,  and  then  Connec t i cu t  and  then  F lo r ida .  

And  the  red  ba r  rep resen ts  a rsen ic ,  and  the  g reen  ba r  

rep resents  chromium.  I  wou ld  say  that  real l y  t he th ree data sets  
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t ha t  compared  the  mos t  i n  te rms  o f  t he  me thodo logy  wou ld  be  

Connec t i cu t  s tudy ,  t he  F lo r i da  s tudy ,  and  the  Osmose  s tudy .  The  

Osmose  s tudy  was  jus t  f i n i shed  up  fa i r l y  recen t l y .  I t  had  an  

ave rage  o f  a round  23  o r  24  m i l l i g ram per  k i l og ram.  

I f  you  go  to  the  nex t  s l i de ,  I  wen t  ahead  and  jus t  pu t  the  max  

va lues  tha t  were  in  the re  j us t ,  aga in ,  t o  g i ve  you  some idea  tha t  

you  do  see  a  fa i r  deg ree  o f  va r iab i l i t y  i n  the  so i l  undernea th  a  

g i ven  s t ruc tu re .  Nex t  s l i de .  

So wha t  shou ld  be  expec ted?  Because  one  o f  t he  th ings  tha t  

I ' ve  k ind  o f  come to  the  po in t  i s  t ha t ,  number  one ,  we  shou ldn ' t  be  

su rp r i sed  tha t  we  see  these  e leva ted  concen t ra t i ons .  And ,  rea l l y ,  

you  shou ld  a l l  be  ab le  to  have  some k ind  o f  gu t  i ns t i nc t  abou t  wha t  

range  you  m igh t  see  under  a  deck  based  on  some o f  the  da ta  tha t  

we 've  looked  a t  be fo re .  

So  i f  you  go  to  the  nex t  s l i de ,  wha t  you  have  he re  i s  s imp ly  

assume tha t  you  have  a  deck .  I t  has  a  known mass  o f  a rsen ic .  And  

I  based  th i s  on  i t  had  2 ,000  m i l l i g rams  pe r  k i l og ram o f  a rsen ic  i n  

the  wood ,  wh ich  i s  k ind  o f  somewhere  be tween  .25  and  .4 ,  t o  

rep resen t  the  d i f f e ren t  t ypes  o f  woods  in  the re .  

Leach ing  g raphs  we  showed  a t beg inn ing  o f  the  p resen tat i on 

to  g i ve  you  some idea  o f  t he  magn i tude  o f  how much  you  m igh t  
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expec t  to  l each  ove r  t ime .  And  then  the  Y  ax i s  i s  the  a rsen ic  

concent rat i on  i n  the so i l .  And  then those l i nes rep resent ,  i f  al l  t he  

a rsen ic ,  f o r  examp le ,  was  bound  up  in  the  upper  2  i nches  ve rsus  

the  upper  4  i nches  ve rsus  the  upper  8  o r  12 ,  tha t  wou ld  be  the  

concen t ra t i on .  No t  tha t  you  wou ld  eve r  expec t  eve ry th ing  to  on ly  

go  to  a  ce r ta in  l eve l  and  s top  bu t  t o  g i ve  us  some k ind  o f  sense  o f  

wha t we  rea ll y  expec t. 

So  i f  you  go  to  the  nex t  s l i de ,  j us t  a  qu i ck  examp le .  Jus t  

assume tha t  we  have  15 -pe rcen t  l each ing .  Now we  showed  da ta  on  

some o f  these  dep le t i on  s tud ies  tha t  a re  up  to  40 ,  50  pe rcen t .  

Those  a re  p re t t y  aggress ive  cond i t i ons .  We saw some o f  the  lab  

s tud ies  tha t  showed  up  towards  18  pe rcen t  and  some o f  those  a re  

somewhat  aggress ive .  

Bu t  i f  you  s ta r t  - -  t hose  a re  shor t  du ra t i ons .  I f  you  s ta r t  

t a l k ing  5 ,  10 ,  15  yea rs ,  I  t h ink  i t ' s  f a i r  t o  say  tha t  you  cou ld  see  

10 - ,  20 - ,  maybe  30-percen t l each ing  o f  the  mater i a l,  espec ia ll y  o f  

t he  a rsen ic  f rom wood .  

So  anyway ,  i f  you  assume tha t  the  15  pe rcen t  o r  so  tha t  

l eaches  goes  i n to  the  upper  8  i nches ,  t ha t  wou ld  be  23  m i l l i g rams  

pe r  k i l og ram;  i f  you  assume 4  i nches ,  15  m i l l i g ram pe r  k i l og ram.  

So  the  po in t  i s  tha t  you ' re  go ing  to  see  d i f f e ren t  
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concen t ra t i ons .  On  the  s tudy  tha t ,  you  know,  w i l l  f o l l ow  th i s ,  

when  peop le  go  ou t  and  samp le ,  you ' re  go ing  to  see  va r iab le  

concen t ra t i ons .  I t ' s  go ing  to  depend  on  the  so i l  t ype ;  i t ' s  go ing  to  

depend  on  the  t ype  o f  wood ;  i t ' s  go ing  to  depend  on  the  ra in  and  

f requency .  Go  to  the  nex t  s l i de ,  p lease .  I  t h ink  I  have  some o f  

t hese l i s ted .  

Yeah ,  cond i t i on  and  the  age  o f  t he  wood .  We 've  a l ready  seen  

wha t  d ramat i c  d i f f e rence  i t  has .  And ,  aga in ,  j us t  based  on  ou r  

exper ience ,  i t ' s  k ind  o f  f rus t ra t i ng  when  you  t r y  and  ge t  good  

s ta t i s t i ca l l y  t i gh t  da ta  tha t  you  can  go  to  the  same p iece  o f  l umber  

and  have  ve ry  d if f e ren t re ten ti on  va lues  even  in  tha t p iece  o f  

l umber . 

So i l  p roper t i es .  I f  were  you  to  have  a  c lay  so i l  ve rsus  a  

sandy  so i l  o r  o rgan ic  so i l .  The  use  pa t te rns .  A re  you  go ing  to  

have  l i t t l e  k ids  runn ing  on  top  o f  t h i s  and  k ind  o f  g r i nd ing  up  l i t t l e  

b i t s  o f  wood  ove r  t ime?  I s  i t  someth ing  tha t  i s  go ing  to  be  ac t i ve l y  

used ,  a  l o t  o f  t ra f f i c ,  wou ld  tha t  have  an  impac t?  

Where  you  take  the  samp le ,  you  have  wha t ' s  known as  "d r ip  

l i nes "  undernea th  these  decks .  I f  you  can  imag ine  these  p lay  

s t ruc tu res ,  i f  you  have  two  p ieces  o f  wood  and  you  have  a  space  in  

be tween ,  the  wa ter  i s go ing  to fa l l  down tha t space  in be tween  and  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

91


you ' l l  t end  to  ge t  a  l o t  more  wa te r  on  tha t  so i l  d i rec t l y  undernea th  

than  you  w i l l  t he  ad jacen t  so i l .  

So  i f  you  happen  to  samp le  r i gh t  the re  o r  i f  you  were  to  

ta rge t  you r  samp le  to  go  r i gh t  the re ,  you  wou ld  have  a  h igher  

concen t ra t i on  than  i f  you  wen t  i n  be tween  those  d r ip  l i nes .  

I f  you  go  r i gh t  nex t  t o  a  pos t  and  samp le  tha t  ma te r ia l  r i gh t  

t he re ,  you ' re  go ing  to  ge t  h igher  concen t ra t i ons .  

Ra in fa l l  amoun t  and  in tens i t y .  We l l ,  we  a l ready  sa id  - -  I  

mean ,  you  can  imag ine  i f  you  had  a  ve ry  s low  k ind  o f  m is ty  ra in  

where  the  wa te r  i s  s i t t i ng  on  the  wood  a  l o t  l onger  and  g i ven  more  

t ime  to  come in to  so lu t i on ,  t he  concen t ra t i on  o f  t he  l i qu id  tha t  

m igh t  come o f f  m igh t  be  h igher .  Where  i f  you  had  a  ve ry  sho r t ,  

i n tense  ra in fa l l  f o l l owed  by  the  sun  an  hour  l a te r ,  you  m igh t  no t  

have  a  g rea t  dea l  o f  t ime  fo r  tha t  wa te r  to  become exposed .  

And  in  some o f  these  s t ruc tu res ,  i f  you  have  a  s loped  a rea  

undernea th  tha t ,  you ' re  go ing  to  tend  to  ge t  a  l o t  runo f f ;  and  i t  

won ' t  necessa r i l y  pe rco la te  i n to  tha t  so i l  undernea th  so  tha t  so i l  

hyd rau l i c  conduc t i v i t y  o r  pe rmeab i l i t y .  

So ,  aga in ,  I  j us t  wan ted  to  l eave  the  po in t  w i th  you  tha t  t h i s  

range  o f  va lues  you  see ,  I  t h ink ,  a re  go ing  to  be  p re t t y  t yp i ca l  o f  

wha t  you ' re  go ing  to  see  when  you  go  ou t  and  repea t  the  s tudy .  
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And  i t ' s  go ing  to  be var iable f rom s i t e t o  s i t e. 

Bu t  k ind  o f  us ing  wha t  we  know abou t  how much  we 'd  expec t  

t o  l each  and  some o f  these  p rev ious  measurements,  we  can ,  I  thi nk ,  

deve lop  some sense  o f  comfo r t  on  where  tha t  da ta  wou ld  be  

expec ted  to fa l l . 

Nex t  s l i de .  One  comment ,  ano the r  ques t ion  i s ,  do  the  meta l s  

sp read lateral l y  ou t?  In  o ther  words ,  t h i s  i s  even more impor tan t  

t han  jus t  t a l k ing  abou t  p layscapes .  Because  you ' l l  have  some 

foo tb r idge  a reas  and  wa lk  a reas ,  bu t  you ' re  a l so  go ing  to  have  

some pos ts .  And  to  i l l us t ra te  th i s ,  I  wen t  ahead  and  took  a  recen t  

s tudy  tha t  Dr .  S t i l lwe l l  d id  where  he  looked  a t  t he  sound  ba r r i e rs  

that  he refer red  to  ear l i e r .  Nex t  s l i de. 

And  wha t  you  see  in  th i s  pa r t i cu la r  g raph ,  th i s  i s  a rsen ic  

concen tra ti ons .  These  a re  a rsen ic  concen tra ti ons  - -  we ll ,  a rsen ic ,  

copper ,  and  ch romium.  And  you  see  concen t ra t i on  on  the  Y  ax i s .  

The  ye l l ow  rep resen ts  r i gh t  undernea th .  Green  i s  80  cen t ime te rs  

away .  And  the  red  is a  con tro l  much  fu r the r  away .  

So  r i gh t  undernea th  i t ,  you  ge t  h igh  concen t ra t i ons .  Once  

you  move  away  f rom the  s t ruc tu re ,  you  s imp ly  don ' t  see  tha t  much .  

So  I  t h ink  that ' s  someth ing  that ' s  f ai r l y  i n tu i t i ve  to  al l  o f  us .  

Where  you  ge t  the  con tamina t ion  i s  where  the  wa te r  goes  to .  And  
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i f  you  have  some mechan ism fo r  the  wa te r  to  run  o f f  and  then  go  

down ,  you  can  have  i t  t he re ;  bu t  i t ' s  no t  rea l l y  go ing  to  t rave l .  

Un less  we  were  ta l k ing  abou t  someth ing  tha t  was  in  the  

g roundwate r  tab le ,  i t ' s  no t  go ing  to  t rave l  l a te ra l l y .  I t ' s  go ing  to  

rea ll y  s tay  iso la ted  to where  it  i s and  then  downward .  You  can  

have  s ign i f i can t  con tamina t ion  go ing  down .  And  then  the  ques t i on  

o f  whether  i t  gets  down  deeper  i n to  the so i l  and  gets  i n to  the  

g roundwate r  o r  someth ing ,  i t  s t i l l ,  you  know,  rema ins  an  i ssue .  

Wi th some o f  the  s it es  we  saw where  the  a rsen ic  was  a  lot 

l ower  than  wou ld  be  expec ted ,  you  know,  one  po ten t ia l  hypo thes is  

i s  tha t  a rsen ic ,  aga in ,  was  ge t t i ng  benea th  tha t  upper  e igh t  i nches  

o r  so  tha t  we  were  ab le  to  measure  and  go ing  fu r the r  down.  Nex t  

s l i de. 

I  d id  wan t  to  make  a  comment  on  spec ia t i on .  And  rea l  

qu i ck l y ,  I  - -  and  th i s  i s ,  Mr .  Cha i rman ,  th i s  i s  on  the  CD tha t  has  

my  p resen ta t i on .  

I  wen t  back  to  my  room dur ing  lunch  and  found  a  recen t  

rev iew  paper  i n  a  j ou rna l  ca l l ed  "Env i ronmen ta l  Po l l u t i on . "  And  

i t  was  a  rev iew on  - -  i t ' s  ca l l ed  "Leach ing  o f  Chromated  Copper  

A rsen ic  Wood  Preserva t i ves . "  I t ' s  a  p re t t y  good  l i t e ra tu re  rev iew.  

I t ' s  a  PDF f i l e .  So  i f  anybody  wan ted  pu t  i t  on  the i r  compu te r  and  
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t ake  a  l ook  ove r  i t  t he  nex t  day  o r  so .  

Bu t  I  wan ted  to  l ook  a t  t ha t  i ssue  abou t  the  ch romium 

because  we 've  been  ta l k ing  abou t  f i xa t i on .  And  wha t ' s  happen ing  

i n  f i xa t i on  tha t  we ' ve  been  ta l k ing  abou t  i s  ch rom V  go ing  to  

ch rom I I I  i n  t h i s  reduc t i on  reac t i on .  Bu t  wha t  was  b rough t  up  

ea r l i e r  i s  wha t  i s  the  coup led  ox ida t ion  reac t ion  tha t ' s  occu r r i ng  

w i th  tha t .  And ,  apparen t l y ,  t he  a rsen ic  s tays  i n  the  V  s ta te  

acco rd ing  to  th i s  l i t e ra tu re .  And  then  the  copper  s tays  i n  the  I I  

s ta te .  

Bu t  what  t hey  ci t ed  i n  t h i s  paper  was  that  i t  was  the  

ox ida t i on  o f  hyd roxy l  g roups  on  ce l l u lose .  So  the  ac tua l  ma te r ia l  

be ing  ox id i zed  was  the  wood  i t se l f .  Tha t  was  the  k ind  o f  cu r ren t  

s ta te  o f  t h ink ing  in  te rms  o f  wha t  the  reac t ion  was  tha t  was  

happen ing  ins ide  the  wood .  Tha t  was  the  bes t  I  was  ab le  to  f i nd  on  

sho r t  no t i ce .  

Bu t  i f  you  take  a  l ook  a t  k ind  o f  t he  f i xed  p rocess  - -  and  by  

the  way ,  i n  te rms  o f  f i xa t i on ,  the  quo te  i n  the  paper  was  tha t  

" f i xa t i on  o f  wood  a t  15  degrees  C  takes  14  days . "  Tha t ' s  wha t ' s  i n  

th i s  paper  i f  you  wan t  to  l ook  a t  t h i s  l a te r  and  they  have  the  

re fe rence  fo r  tha t .  

I f  you  see  these  pa r t i cu la r  e lemen ts  tha t  a re  fo rmed ,  they  
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t a l k  abou t  d i f f e ren t  ch romium and  a rsen ic  spec ies ,  some w i th  

copper .  And  then  they  ta l k  abou t  a  number  o f  comp lexes  be tween  

ch romium V  in  wood  and  ch romium I I I  i n  wood  and  copper  i n  

wood .  

Now,  we 've  done  a  l i t t l e  b i t  o f  spec ia t i on  i n  ou r  l abo ra to ry .  

I t ' s  rea l l y  k ind  o f  an  ongo ing  p ro jec t  t ha t  ou r  research  i s  i nvo lved  

in .  Nex t  s l i de .  

I  wan ted  to  sha re  i t  w i th  you .  When  we 've  taken  t rea ted  

wood ,  mos t  o f  i t  be ing  new - -  we ' re  s t i l l  wo rk ing  - -  bu t  a  few  

wea the red  samp les .  And  you  do  wha t ' s  known as  an  a l ka l i ne  

d iges t i on ,  wh ich  i s  how you  ge t  ch rom V I  ou t  o f  so i l s .  You  can ' t  

do  a  s tandard  d iges t i on ,  ac id  d iges t i on ,  on  so i l s  because  you  w i l l  

t u rn  a l l  t he  ch rom V I  to  ch rom I I I .  So you  have  to  do  a  spec ia l  

a l ka l i ne  d iges t i on ,  wh ich  i s  an  EPA method .  

We found  f rom abou t  a  ha l f  a  pe rcen t  to  5  pe rcen t  ch rom V I .  

Wh ich ,  aga in ,  i f  you  l ook  a t  t he  p rev ious  s l i de  and  those  l i s t s  o f  

chemica ls ,  a  number  o f  t hose  were  ch rom V I .  Even  though  i t ' s  

f i xed ,  the re  a re  a  few  ch rom V I  spec ies .  And  i f  you  ac tua l l y  take  

the  wood  and  d iges t  tha t  - -  we l l ,  a t  l eas t  we 've  been  ab le  to  i n  the  

l ab  f i nd  i t .  

However ,  when  we  do  a  leach ing  tes t,  tha t' s  no t wha t l eaches  
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o f f  so  we ' re  no t f i nd ing  any  ch rom V I  i n  the  leacha te .  Or  i f  i t  d id 

l each  o f f ,  i t  go t  conver ted  to  ch romium I I I  du r ing  the  leach ing  

p rocess .  

Now,  one  th ing  tha t ' s  re la t i ve l y  new tha t  I 'm  no t  p repared  to  

say  a  l o t  abou t .  You  wou ld  expec t  mos t  o f  t he  ch romium in  the  

so i l s  undernea th  the  s t ruc tu re  to  p robab ly  be  ch romium I I I  because  

o f  o rgan ic  ma t te r  and  reduc t ion  in  the  env i ronment .  

Bu t  wha t  we  have  de tec ted  - -  you  know,  we ' re  s t i l l  hav ing  to  

go  back  and  do  th i s  - -  i s  some chromium V I  i n  the so i l s .  We' re  

tal k ing  maybe 5  m i l l i g ram per  k i l og ram o r  someth ing  l i ke that . So  

i t ' s  no t  a  t remendous  amoun t .  Bu t  t he  fac t  i t  was  p resen t  was  a  

l i t t l e  b i t  su rp r i s i ng .  

There ' s  l i t e ra tu re  ou t  the re  tha t  shows  tha t  you  can  ge t  

ox ida t ion  when  you  have  d i f f e ren t  manganese  mate r ia l s .  And  

the re ' s  even  some s tud ies  where  you  have  i ron  in  i t  and  l i gh t  t ha t  

can  cause  some ox ida t ion .  

I 'm  no t  su re  tha t  was  the  reason  fo r  any  o f  t hese  th ings  o r  

no t ,  bu t  i t  ce r ta in l y  po in ts  to  the  need  in  th i s  fu tu re  s tudy  tha t  EPA 

w i l l  do  to  k ind  o f  l ook  a t  t ha t  because  i t  has  a  po ten t i a l .  

Aga in ,  ch rom V I ,  by  and  la rge ,  i s  no t  go ing  to  be  a  ma jo r  

componen t  o f  t hese  ma te r ia l s  tha t  we ' re  ta l k ing  abou t .  Bu t  i t  
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ce r ta in l y  i s  p resen t  i n  some sma l l  amoun t  i n  the  wood .  And  I  t h ink  

we  saw a  l i t t l e  abou t  o f  t ha t  yes te rday  in  the  p resen ta t i on ,  you  

know,  sma l l  amoun ts  on  the  wood  f i lm .  And  then  we  found  a  l i t t l e  

b i t  i n  t he so i l .  Nex t  s l i de. 

Now as  fa r  as  a rsen ic  goes ,  the  spec ia t i on  tha t ' s  been  done  

today  wh ich  has  been  us ing  HPLC,  hyd r ide  genera t ion ,  and  then  

a tomic  f l uo rescence  spec t romet ry  has  on ly  found  ino rgan ic  spec ies  

o f  a rsen ic .  And  they  looked  fo r  MMAA and  DMAA in  those .  

And  new wood  samp les ,  eve ry th ing  tha t  we  found  in  SPLP 

leacha te  showed  an  a rsen ic  va lance  o f  5 .  And  i f  you  go  and  s ta r t  

l ook ing  a t  t he  o lde r  samp les ,  you  d id  beg in  to  see  I I I  f o rm.  

Now,  how much?  I t ' s  go ing  to  take  some add i t i ona l  work  on  

tha t ,  bu t  the re  were  the  two  ino rgan ic  spec ies  i n  the  o lde r  woods  

samp les .  

A l l  t he  l each ing  tes ts  tha t  we 've  done  on  so i l s ,  we  haven ' t  

real l y  f i gu red ou t  a d iges t i on  ex t ract i on  fo r  t he so i l s  t hemselves. 

Bu t  a  l each ing  tes t  on  the  so i l s ,  eve ry th ing  we  found  has  been  an  

a rsen ic  V .  And  i t ' s  a l l  been  ino rgan ic ,  a t  l eas t  any  o f  t hose  two  

spec ies  tha t have  been  p resen t. 

And ,  aga in ,  i t  i s  somewha t  p re l im ina ry ;  and ,  you  know,  i t ' s  

no t  someth ing  tha t  has  been  peer - rev iewed  o r  pub l i shed .  Bu t  I  
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t hough  a t  l eas t  i n  te rms  o f  you r  d i scuss ions  i t  m igh t  be  wor thwh i l e  

fo r  you  to  a t  l eas t  know some o f  the  work  tha t ' s  go ing  on .  Nex t  

s li de ,  p lease .  

Okay .  We l l ,  t ha t ' s  the  end  o f  t h i s  pa r t i cu la r  p resen ta t i on .  

DR.  ROBERTS:  Le t ' s  go  ahead  and  take  some ques t ions ,  

then  we ' l l  p robab ly  take  a  b reak  be fo re  we  ge t  i n to  you r  bu f fe r ing  

mater ial s .  

We have  a  number  o f  peop le  who  have  ra i sed  the i r  hands .  

Bu t  be fo re  we  s ta r t  w i th  the  f i r s t  ques t ion ,  l e t  me  go  ahead  and  

make  the  reques t  i f  you  cou ld  ge t  us  the  PDF fo r  tha t  paper ,  we ' l l  

ge t  i t  p r i n ted  ou t ,  d i s t r i bu ted  to  the  Pane l ,  and  added  to  the  

documen t .  

DR. TOWNSEND:  I t ' s on the CD now. 

DR. ROBERTS:  Dr . Stybl o, then Dr . M ushak . 

DR.  STYBLO:  A  ve ry  n i ce  p resen ta t i on .  Obv ious  ques t i on  

abou t  spec ia t i on .  Wha t  k ind  o f  me thod  do  you  use  fo r  spec ia t i on  

o f  ch romium? And  can  you  g i ve  us  more  i ns igh t  abou t  the  

spec ia t i on  method  used  fo r  a rsen ic .  

DR. TOWNSEND:  Y eah, I ' l l  do the best I can.  For 

ch romium,  we  use  ion  ch romatography .  I f  i t ' s  a  so i l  samp le ,  we  

wou ld  do  the  a l ka l i ne  d iges t ion .  When  we  do  the  ion  
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ch romatography  w i th  a  Dyon ics  co lumn to  separa te  the  ch romium 

spec ies .  And  then  the re ' s  the  ca rbaz ide  co lor  met r i c reac ti on 

wh ich  we  have  a  spec t ropho tomete r  to  l ook  a t .  

And  i t ' s  no t  someth ing  too  comp l i ca ted .  Hea t  genera tes  the  

cal i b rat i on  curve  and  runs  the samp les .  We do  that  immed iatel y 

a f te rwards .  So when  we  p roduce  a  l eacha te ,  i t ' s  done  w i th in  a  few  

hours .  Where  i f  i t  p roduces  tha t  d iges t ion  p rocedure ,  i t ' s  done  

r i gh t away .  

Le t ' s  see  fo r  the  a rsen ic  spec ia t i on ,  aga in ,  I ' l l  g i ve  my  l i t t l e  

spo t  on  i t  and  then Helena can  add  i n  i f  t here's  more detai l  needed. 

Bu t  agai n ,  i t ' s  AHPLC to  terms  o f  separat i on  then i t ' s  a  

hyd r ia t r i c  genera t ion  phase .  And  then  as  a  de tec to r ,  use  a tomic  

f l uo resce .  

DR.  STYBLO:  When  you  say  "AHPLC, "  how do  you  p repare  

a  sampl e fo r  each  spec ies?  Does  it  i nc lude  it  i n d iges ti on  tha t  

cou ld  poss ib l y  des t roy  - -

DR.  TOWNSEND:  I  be l i eve  they ' ve  a l l  been  done  in  aqueous  

samp les ;  they ' ve  be  f i l t e red .  Bu t  those  aqueous  samp les  a re  pu t  on  

d i rect l y .  

DR.  SOLO-GABRIELE:  Yes .  

DR.  STYBLO:  So  when  you  ta l k  abou t  the  o rgan ic  a rsen ic  i n  
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wood ,  you ' re  ta l k ing  abou t  wha teve r  i s  ex t rac ted  f rom wood  by  

wa te r .  

DR.  TOWNSEND:  Yeah .  Whatever  is  i n  the  spec ies .  We 

d idn ' t  ac tua l l y  do  an  ex t rac t i on  o f  t he  wood .  Un l i ke  the  

ch romium,  where  we  have  th i s  a l ka l i ne  d iges t ion  p rocedure ,  we  a re  

no t  f am i l i a r  w i th  a ex t ract i on  p rocedure.  So  al l  t he data that  I 

repor ted  were  on  aqueous  sampl es ;  they  were  e it he r  leacha tes .  But 

t hey  were no t  necessar i l y  rep resentat i ve o f  what  i s  t o tal l y  i n  the  

a rsen ic .  

DR.  STYBLO:  How abou t  so i l  samp les?  

DR.  TOWNSEND:  Soi l s  were  a l so  done  on  SPL P leacha tes ,  

so  they  were  on ly  wha t l eached  in an  aqueous  so lut i on .  

DR.  STYBLO:  Thank  you .  

DR. ROBERTS:  Dr . M ushak . 

DR.  MUSHAK:  Pau l  Mushak .  Exce l l en t  p resen ta t i on ,  by  the  

way .  

DR.  TOWNSEND:  Thank  you .  

DR.  MUSHAK:  The  ra inwa te r  l each  tes ts  i nd i ca te  tha t  you  

have  con t inued  leach ing  o f  a rsen ic .  And  i f  you  comb ine  tha t  w i th  

th i s  l ong -he ld  v iew  o f  ch romium f i xa t i on  bu t  w i th  some amb igu i t y  

abou t  the  copper  and  a rsen ic  b ind ing ,  t h i s  sugges ts  tha t  f i xa t i on  o f  
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ch romium occurs  bu t  you  have  l i gand  equ i l i b r i a  w i th  a rsen ic  and  

copper .  

And  i f  we  go  back  to  f reshman chemis t r y  p r inc ip les ,  t h i s  

says ,  by  way  o f  t he  Le  Cha te l i e r  (ph )  p r inc ip le ,  t ha t  as  you  sh i f t  

equ i l i b r i a i n  l i gand  and  exchange the equ i l i b r i a,  t he sys tem 

responds  to  re l i eve  the  s t ress .  So  as  you ' re  pu l l i ng  a rsen ic  ou t  as  

shown in  you r  l each  tes t ,  you ' re  ge t t i ng  k ind  o f  t h i s  bop -a long  

a rsen ic  among  l i gands .  

DR. TOWNSEND:  Ri ght . 

DR.  MUSHAK:  So I  t h ink  the  no t i on  o f  f i xa t i on  has  to  be ,  

you  know,  he ld  i n  a  qua l i f i ed  way  w i th  a rsen ic  o r  even  copper  fo r  

t hat  mat ter .  I  t h ink  chromium f i xes  the way  i t ' s  descr ibed ,  bu t  I 'm  

no t  su re  tha t  t he  l i gand  b ind ing  i s  as  s imp le  as  peop le  say .  

Cou ld  you  comment?  

DR.  TOWNSEND:  We l l ,  I  t h ink ,  you  know,  wha t  you  sa id  

a l l  makes  rea l  good  sense .  I  wou ld  j us t  encourage  eve rybody ,  you  

know,  i f  you  wan t  to  read  a  l i t t l e  b i t  more  abou t  f i xa t i on  to  aga in  

go  to  tha t paper  wh ich  was  tha t recen t rev iew.  And  they  go  into 

s im i la r  d i scuss ions .  And  they  ta l k  abou t  the  i ssues  o f  f i xa t i on .  

And ,  aga in ,  keep ing  the  a rsen ic  i n  has  a lways  been  the  d i f f i cu l t  

pa r t .  
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DR. ROBERTS:  Dr . M cDonal d. 

DR.  MCDONALD:  Pete r  McDona ld .  I ' l l  j us t  res t r i c t  my  

comments  to  the  F lo r i da  and  Connec t i cu t  s tud ies .  F i r s t  o f  a l l ,  

were there many  below-detect i on - l im i t s  readings  especi al l y  i n  the  

con t ro l  g roups  i n  those  s tud ies?  

DR. TOWNSEND:  I n the Fl or i da sampl es, what we di d i s we 

wen t  ahead .  We cou ld  do  a  l o t  o f  t h ings  on  someth ing  l i ke  the  

ICP.  Bu t  once  we  go t  to  con t ro l s ,  we  wen t  ahead  and  wen t  down 

us ing  the  fu rnace .  So  we  lowered  ou r  de tec t i on  l im i t  t o  be  ab le  to  

measure  someth ing .  So  the re  weren ' t  a  l o t ,  bu t  they  were  p re t t y  

l ow  concen t ra t i ons .  We were  ge t t i ng  down to  abou t  - -  on  the  

fu rnace ,  we 'd  ge t  down  to  .4  m i l l i g ram pe r  k i l og ram,  someth ing  

l i ke  that . 

DR.  MCDONALD:  A lso ,  you  l i s ted  the  sou rces  o f  va r ia t i on .  

And ,  p resumab ly ,  you  have  tha t  i n fo rmat ion  abou t  each  samp l ing  

s i te .  So  I  wou ld  expec t  you  wou ld  be  ab le  to  pu t  those  in  as  

covar ian ts  and  be  ab le  to  reduce  the  amoun t  o f  unexp la ined  

var iat i on  i n  t he f i nal  f i t t e d  model .  I s  t hat  poss ib le? 

DR.  TOWNSEND:  Yeah .  We've  exp lo red that  a l i t t l e  b i t .  

I t ' s  on  one  sense  we  can  go  and  iden t i f y  a  h igh  samp le ,  fo r  

examp le ,  and  ge t an  idea  tha t  i t  was  pe rhaps  near  a  d r ip  l i ne  o r  
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someth ing  l i ke that . Bu t  when we s tar ted  pu t t i ng  th ings  l i ke age 

in ,  even  i f  you  s ta r t  o f f  as  someth ing  as  s imp le  as  age ,  i t ' s  been  

d i f f i cu l t  t o  f i nd  any  spec i f i c  pa t te rn .  

Bu t  I  mean I  w i l l  say  that  we have no t  t aken  i t  perhaps  that 

s tep  tha t  you  ta l k  abou t  and  t r y  to  do  a  mu l t i va r ian t  ana lys i s  l i ke  

tha t  o r  any th ing .  

I n  Connect i cu t ,  what  D r .  S t i l lwel l  was  able to  f i nd  i s  a l i t t l e  

b i t  bet ter  i n  terms  o f  as  a funct i on  o f  age.  You  saw the to tal 

concen tra ti ons  inc rease  excep t fo r  the  o ldes t sampl e wh ich 

happened  to  be  to  one  tha t  was  sea led  as  we l l .  

So  we 've  - -  you  know,  we 've  t r i ed  to  go  th rough  and  look  a t  

i t  i n  a number  o f  d i f f eren t  ways  to  beg in  to  exp lai n  i t  a l i t t l e  b i t  

more. Bu t  i t ' s  been  a  chal l enge. 

DR.  MCDONALD:  The  EPA i s  p ropos ing  a  s tudy  much  l i ke  

th i s ,  so  i t  wou ld  be i n teres t i ng  i f  t hese th ings  cou ld  be bu i l t  i n to  

i t .  

DR.  TOWNSEND:  Yeah ,  tha t ' s  good .  I  ag ree .  

DR.  ROBERTS:  Dr .  Smi th .  

DR.  SMITH:  Andy  Smi th ,  Ma ine  Bureau  o f  Hea l th .  And  I  

wan t  to  fo l l ow  w i th  my  o the r  co l l eagues  in  commend ing  you  fo r  a  

ve ry  n i ce  p resen ta t i on .  
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Th ree  b r ie f  ques t ions .  One  i s  can  you  ta l k  to  me  so  I  

unders tand  your  l each ing  method .  You 've  go t  a  l eacha te .  I  assume 

the re ' s  a  f i l t r a t i on  s tep  be fo re  you  do  the  so r t  o f  ana lys i s  o r  i t  goes  

i n to  the i ns t rumen t ;  i s  t hat  cor rect? 

DR.  TOWNSEND:  There's  a f i l t r a t i on  s tep;  cor rect . 

DR.  SMITH:  And  what ' s  t he po re s i ze o f  t he f i l t r a te? 

DR.  TOWNSEND:  I t ' s  a  .7  m ic ron .  I t ' s  wha t ' s  p resc r ibed  in  

t he TCLP tes t .  That ' s  my  recol l ect i on .  

DR.  SMITH:  Okay .  The  nex t  ques t ion  i s  fo r  you r  f i e ldwork  

i n  l ook ing  a t  t he  va r ious  so i l  samp les  co l l ec ted  benea th  the  

s t ruc tu res ,  were  you  ab le  to  ge t  any  in fo rmat ion  on  to  wha t  ex ten t  

t hese  s truc tu res  may  o r  may  no t have  been  trea ted  w ith any  sea lan t  

pos t -CCA t reatmen t .  

DR.  TOWNSEND:  I  don ' t  be l i eve  tha t  we  ga the red  any  

i nfo rmati on  tha t was  spec if i c  to say ing  tha t  they  were  sea led  o r  

no t .  I  t h ink  fo r  genera l  t h ings ,  fo r  the  mos t  pa r t ,  t hey  weren ' t .  I 

don ' t  know i f  He lena  - -

DR.  SOLO-GABRIELE:  V is ib l y ,  you  cou ldn ' t  t e l l .  

DR.  SMITH:  You  cou ldn ' t  t e l l .  So  we  don ' t  know to  wha t  

ex ten t  tha t  accoun ted  fo r  va r iab i l i t y  - -

DR. TOWNSEND:  That 's cor rect . 
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DR. SM I TH:  -- i n the data as wel l .


DR. TOWNSEND:  That 's cor rect .


DR.  SMITH:  Las t  ques t i on  i s  I 'm  ve ry  cu r ious  abou t  the 


comments  you  made  on  a  coup le  o f  i ns tances  abou t  the  va r ia t i on  i n  

the  a rsen ic  con ten t  o f  t he  wood  i t se l f  as  a  resu l t  o f  bo th  t rea tmen t ,  

e t  ce te ra .  And  I  be l i eve  you  even  men t ioned  w i th in  a  board .  

Can  you  jus t  t a l k  to  me  a  l i t t l e  b i t  more  abou t  tha t?  Have  

you  ac tua l l y  made  measurements  where  you  have  done  co res  in to  

boards ,  e t  ce te ra ,  t o  g i ve  - -  because  you  know,  aga in ,  we ' re  t r y ing  

to  unders tand  a l l  t h i s  va r iab i l i t y  we ' re  see ing .  

DR. TOWNSEND:  Sure, sure.


DR.  SMITH:  So  any  i n fo rma t ion  you  cou ld  p rov ide  - - 


DR.  TOWNSEND:  Yeah ,  yeah .  I  wou ld  say  tha t  mos t  o f  t ha t 


comment  I  made  was  based  on  jus t  k ind  o f  anecdo ta l  exper ience  in  

the  labo ra to ry .  Bu t  we ,  fo r  examp le ,  you  know - -  and  we  do  have  

some da ta  tha t  we  cou ld  sha re  where  we  wou ld  take  a  g i ven  samp le  

and  we  wou ld  have  i t  run  on  XRF a t  one  pa r t i cu la r  t rea t ing  

faci l i t y ,  run  an XRF at  ano ther  par t i cu lar  t reatmen t  f aci l i t y ,  and 

then run  maybe we even t r y  and  do  someth ing  l i ke  a to tal 

d iges t i on ,  wh ich  i s  t ough  because  you ' re  on l y  tak ing ,  you  know,  a  

few  g rams  w i th  such  a  l a rge ,  you  know - -  you  have  to  ge t  a  ve ry  
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homogenous  samp le  to  do  tha t .  

And  then  w i th  a l l  t h ree  o f  t hose  d i f f e ren t  measurements  o r  

even  jus t  go ing  back  and ,  you  know,  repea t ing  tha t  on  the  same 

par t i cu la r  i ns t rumen t  f rom a  d i f f e ren t  a rea  on  the  board ,  you  

wou ld  f i nd ,  you  know,  aga in ,  p lus  o r  m inus  30  pe rcen t .  

So  I  guess  the re ' s  some in fo rma t ion .  Bu t  a  l o t  o f  t ha t  m igh t  

be  me thod- to -me thod  va r iab i l i t i es  as  we l l .  So  I  don ' t  know tha t  I  

can  o f fe r  a  rea l  good  se t  o f  da ta  fo r  you  to  l ook  a t  t o  maybe  g i ve  

you  more  comfo r t  on  tha t .  I 'm  p r imar i l y  sha r ing  tha t  as  j us t  some 

anecdo ta l exper ience  in  terms  o f  work ing  in  the  lab .  

And  hear ing ,  go ing  to  ta l ks  made  by  wood  p rese rva t ion  

sc ien t i s t s  who  encoun te r  the  same th ing  when  they  do  the i r  

research .  

DR.  SMITH:  Okay .  Thank  you .  

DR.  TOWNSEND:  You ' re  we lcome.  

DR.  ROBERTS:  Okay .  I f  t he re  a re  no  o the r  ques t ions ,  thank  

you  ve ry  much ,  Dr .  Townsend .  I  guess  you ' l l  be  up  r i gh t  a f te r  the  

b reak  to  ta l k  abou t  bu f fe r ing  mate r ia l s .  

Le t ' s  take  a  15 -m inu te  b reak  and  then  reconvene .  

(B r i ef  break .) 

DR.  ROBERTS:  A re  we  ready  to  go?  Le t  me  jus t  announce  
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a t  t he  ou tse t  t ha t  i t  i s  my  in ten t i on ,  i f  i t ' s  human ly  poss ib le ,  f o r  us  

to  ge t  th rough  the  f i r s t  two  ques t ions  be fo re  we  b reak  today .  We 

s t i l l  have  a  coup le  o f  p resen ta t i ons  to  go ,  bu t  I  don ' t  know tha t  i t ' s  

go ing  to  be  too  much  longer '  and  then  we ' l l  be  ab le  to  ge t  i n to  

some o f  t he  d i scuss ion  o f  some o f  t he  ques t i ons .  

Dr .  Townsend ,  can  you ,  I  guess ,  resume w i th  you r  

p resen ta t i on  on  bu f fe r ing  mate r ia l s .  

DR.  TOWNSEND:  Th is  p resentat i on  was  a l i t t l e  b i t  d i f f i c ul t  

t o come up  w ith .  EPA had  recen tl y  k i nd  o f  s ta r ted  to address  thi s 

i ssue  o f  bu f fe r i ng  ma te r ia l s .  And  I ' l l  t a l k  abou t  wha t  tha t  i s  i n  a  

momen t .  Bu t  i t ' s  someth ing  that  k ind  - -  t he reason  I 'm  p resent i ng  

i s  i t  has  some relat i onsh ip  to  some o f  t h i s  cons t ruct i on  demo l i t i on  

debr i s  end ing  up  as  a  bu f fe r ing  mate r ia l .  So  I ' l l  go  th rough  tha t  

i ssue i n  a momen t .  

A l so ,  I ' l l  show you  a  few s l i des  tha t  re la te  to  some o the r  

i ssues  tha t  have  been  ra i sed  by  d i f f e ren t  members  o f  t he  Pane l .  

Fi r s t s li de ,  p lease .  

I f  you  l ook  a t  t he  Na t iona l  Sa fe ty  Counc i l  Fac t  Shee t  o f  

P layg round  Sa fe ty ,  one  o f  t he i r  - -  i n  fac t ,  i t ' s  t he  number  one  l i s t  

o f  t he i r  recommenda t ions  tha t  su r faces  a round  p layg round  

equ ipmen t  shou ld  be  f i l ed  w i th  a t  l eas t  12  i nches  o f  l oose  f i l l  such  
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as  wood  ch ips ,  mu lch ,  sand ,  o r  pea  g rave l .  And  so  we 've  ta l ked  

abou t  tha t  a l ready  today .  

Bu t  th i s  i s  wha t  we ' re  re fe r r i ng  to  when  we ' re  ta l k ing  abou t  a  

bu f fer i ng  mater ial ,  someth ing  that  wou ld  make  a fal l  l e ss  

hazardous  o r  l ess  i n ju r ious  to  someone  who  happened  to  have  an  

acc iden t  on  a  p layg round .  Nex t  s l i de .  

Here  you  see  - -  I  be l i eve  these  a re  some d i f fe ren t  

p layg rounds  up  i n  Nor th  F lo r i da .  Th is  i s  CCA- t rea ted  wood .  Bu t  

he re  i s  sand  wh ich  i s  used  a t  t h i s  pa r t i cu la r  s ide .  Nex t  s l i de .  

Th is  i s  ano the r  examp le ,  CCA- t rea ted  wood  p layg round ,  

sand .  Nex t  s l i de .  

Th is  one ,  I  be l i eve ,  th i s  i s  pea  g rave l .  I  d idn ' t  t ake  th i s  

p i c tu re ,  so  i t ' s  e i the r  pea  g rave l  o r  mu lch .  Bu t ,  aga in ,  you  can  see  

tha t  t h i s  i s  one  o f  t hose  e labo ra te  k ind  o f  cas t l es  tha t  t hey  bu i l d  

fo r  ch i l d ren ,  and  a  l a rge ,  l a rge  amoun t  o f  p ressu re - t rea ted  wood  

used  to  cons t ruc t  t hese  th ings  in  many  d i f f e ren t  shapes  and  s i zes .  

Nex t  s l i de. 

And  th i s  i s  t he t i r e mater ial . T i res  are  a b ig  p rob lem in  

te rms  o f  so l i d  was te  management .  And  one  o f  t he  p r imary  ways  to  

recyc le  them i s  to  g r ind  them up ,  take  ou t  the  meta l ,  and  have  the  

rubber  k ind  o f  i n  l i t t l e  pe l l e t - s i zed  fo rms .  
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And  the re ' s  a  number  o f  manu fac tu res  who  se l l  p roduc ts .  

The  one  in  F lo r i da  i s  ca l l ed  "Rebound"  o r  "p layscape . "  I t ' s  a  

ma te r ia l  t ha t  t hey  go  ou t  and  they  pu t  down .  And  t rus t  me ,  you  can  

fal l  on  i t ,  and  i t  w i l l  abso rb  some shock .  

Th is  i s  ac tua l l y  the  p layg round  where  we  l i ve .  And  i f  you  

no t i ce  tha t  red  fence ,  I ' l l  t e l l  you  abou t  wha t  tha t  means  in  a  

momen t .  Nex t  s l i de. 

The  ob jec t i ves  today  were  rea l l y  t o  k ind  o f  j us t  b r i ng  up  th i s  

i ssue  o f  bu f fe r ing  mate r ia l s  and  then  the  con tamina t ion  f rom 

CCA- t rea ted  wood  in  p layg rounds .  And  i t ' s  an  i ssue  where  the re  i s  

real l y  no t  much l i t eratu re to  go  to  and  p resent  any  i n fo rmat ion  on  

i t .  I t ' s  k ind  o f  somethi ng  tha t on ly  recen tl y  we  lea rned  tha t we  

may  o r  may  no t  need  to  l ook  a t .  So  I 'm  go ing  to  t r y  and  g i ve ,  a t  

l eas t ,  a  good  ove rv iew o f  wha t  we  know and  maybe  th row ou t  some 

i ssues  fo r  d i scuss ion .  Nex t  s l i de .  

Real l y , two separate i ssues.  One of  them i s the 

con tamina t ion  o f  bu f fe r  ma te r ia l s  f rom p layg round  wood  leach ing .  

In  o the r  words ,  you  have  the  p lay  s t ruc tu re  and  i t  l eaches  as  we  

ta l ked  abou t  i n  the  las t  p resen ta t i on .  Th is  l eacha te ,  i ns tead  o f  

con tac t i ng  the  so i l  and  con tamina t ing  the  so i l ,  wha t  happens  when  

tha t same  l eacha te  d r ips  on  top  o f  mul ch  o r  d r ips  on  top  o f  pea  
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g rave l  o r  d r i ps  on  top  o f  t i r e  ch ips .  So  tha t ' s  one  i ssue .  

The  second  i ssue  i s  one  tha t  I  can  share  a  l i t t l e  b i t  o f  i ns igh t  

i n .  And  tha t  i s  the  idea  abou t  whe the r  o r  no t  the  mu lch  i t se l f ,  t he  

bu f fe r  ma te r ia l  i t se l f ,  con ta in ing  CCA- t rea ted  wood .  So  I 'm  go ing  

to  show you  some s l i des  on  wha t  we 've  encoun te red  in  F lo r ida ,  and  

why  i t  cou ld  be  po ten t i a l l y  an  i ssue .  So  nex t  s l i de .  

Wha t  we 've  been  do ing  in  F lo r ida  i s  l ook ing  a t ,  o f  cou rse ,  

CCA- t rea ted  wood  as  a  who le ;  and  then ,  o f  cou rse ,  we  s ta r ted  w i th  

respec t  t o  d i sposa l  i ssues .  As  i t  t u rns  ou t ,  one  o f  t he  recyc l i ng  

me thods  fo r  cons t ruc t i on  demo l i t i on  debr i s  wood  wh ich  may  

con ta in  CCA i s  mu lch .  

Now,  I  w i l l  say  that  t he ex ten t  t o  wh ich  th i s  mu lch  i s  used i n  

p layg rounds ,  we  don ' t  have  any  numbers  on .  We know tha t  th i s  

mu lch  i s  be ing  p roduced ,  and  we  know tha t  mu lch  i s  used  in  

p layg rounds .  And  the re  was ,  you  know,  the re  was  one  repor t .  

I n  fac t ,  I  t h ink  i t  was  someone  who  gave  He lena  a  ca l l .  And  

th i s  was  ou t  wes t  somewhere  where  she  wen t  ou t  and  had  a  bunch  

o f  new mu lch  pu t  down in  he r  p layg round  and  found  one  o f  t he  end  

tags  o f f  a  CCA p iece  o f  l umber .  You  know,  she  cou ld  read  the  .25  

on  the re .  So  i t  i s  someth ing  tha t ' s  been  exper ienced  in  o the r  pa r t s  

o f  t he  U .S .  So  nex t  s l i de .  
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He re ' s  wood  f rom cons t ruc t i on  demo l i t i on  debr i s .  I t ' s  a l l  

d i f f e ren t  shapes  and  s i zes .  You  m igh t  no t i ce  some CCA- t rea ted  

wood  in  the re  i f  you ' ve  go t  good  eyes  and  can  d i s t i ngu ish  some o f  

tha t  co lo r ,  t ha t  g reen  wood .  Nex t  s l i de .  

There ' s  a  b ig  push  in  Fl o r i da  to recyc le  thi s  mater i a l. So  i t ' s 

e i t he r  go ing  to  go  to  a  l and f i l l  o r  a l l  t h i s  wood  wh ich  i s  go ing  to  

be  p l ywood ,  d imens iona l  l umber ,  as  we l l  as  some t rea ted  wood ,  

and  i t  goes  to  a  b ig  recyc l i ng  fac i l i t y .  No t  i n  eve ry  p lace ,  bu t  i n  

some p laces  it  ge ts recyc led .  

So  you  see  th i s  wood .  Jus t  k ind  o f  no te  tha t  i t  beg ins  to  be  a  

l i t t l e  b i t  more  d i f f i cu l t  t o  see  the  t rea ted  wood  once  you  s ta r t  

m ix ing  i t  i n .  Nex t  s l i de. 

Here ' s  a  b ig  p i l e .  And  th i s  i s  no t  uncommon a t  a  number  o f  

f aci l i t i e s .  They  have large p i l es .  And  i f  t he l i gh ts  were d im,  you  

cou ld  p robab ly  see  a  l o t  o f  g reen  po les  i n  the re .  And  th i s  was  a t  a  

recycl i ng  faci l i t y .  And  what  th i s  person  was  do ing  was  g r ind ing  i t  

up  and  p robab ly  co lo r i ng  i t  - -  wh ich  I ' l l  show you  in  a  m inu te  - -

and  us ing  i t  as  mu lch .  Nex t  s l i de .  

Ano the r  s l i de  o f  a  l a rge  p i l e  o f  wood  tha t ' s  p robab ly  30 - fee t  

h igh  o r  so ,  wa i t i ng  to  be  p rocessed  and  g round  up .  You  can  see  a  

palet te  and  maybe some fencing  mater ial s  as wel l  as  even some 
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vege ta t i ve  debr i s .  Nex t  s l i de .  

These  la rge  g r inde rs ,  t hey  g r ind  i t  up .  Wood  i s  b ig  pa r t  o f  

C& D i n  terms  o f  vo lume.  So  they  rea ll y  wan t to recyc le  it 

because ,  you  know,  i f  t hey  had  to  pay  to  pu t  i t  i n  a  l and f i l l ,  t ha t  

means  a l o t  t o  t hei r  bo t tom l i ne.  Nex t  s l i de. 

One  o f  the  marke ts  tha t has  emerged  - -  we ll ,  the  marke t  tha t  

i s  t radi t i onal  i s  t o  bu rn  i t  as fuel . There  are i ssues w i th  

CCA- t rea ted  wood  in  tha t  as  we l l  because  o f  a rsen ic  vo la t i l i za t i on  

and  o f f -gasses  and  the  ash .  But  us ing  i t  as  mu lch ,  i s  someth ing  

tha t  has  been  p roposed .  You  can  see ,  i t  says  " f ree  mu lch . "  Th is  i s  

fo r  anybody  in  the  loca l  a rea  to  come p i l e  th i s  up .  

And  f rom wha t  I  reca l l ,  t ha t  p i l e  p robab ly  has  anywhere  f rom 

- -  I  don ' t  know - -  5 -  to  15 -pe rcen t  CCA- t rea ted  wood  m ixed  in  

w i th  i t .  Nex t  s l i de. 

Now,  tha t ' s  a  p i l e  o f  red  much .  And  I  don ' t  know how many  

o f  you  have  no t i ced  th i s  red -dyed  mu lch .  Bu t  i t ' s  l i ke  the  b igges t  

c raze  r i gh t  now fo r  C&D wood  p rocessors  and  a  l o t  o f  peop le  who  

p rocess  land -c lea r ing  debr i s .  And  i t ' s  an  i ron  dye  tha t  they  sp ray  

on  th i s  th ing .  A  b ig  manu fac tu re ,  Bayer ,  f o r  examp le ,  makes  th i s  

chemi ca l. They  sp ray  thi s on  the re ,  and  they  ge t a  n ice ,  p re tt y  red  

colo r .  Nex t  s l i de. 
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And  then  a  l o t  o f  i t  i s  bagged  up .  Now,  I 'm  show ing  - -  t h i s  i s  

- -  you  can  p robab ly  te l l ,  t h i s  i s  a t  Home Depo t .  And  the re  a re  

pal l e t  l oads  o f  t h i s  mater i al . 

Now,  I  w i l l  say  that  no t  al l  o f  i t  c omes  f rom cons t ruct i on  

demo l i t i on  debr i s .  There  are peop le who  take mu lch  f rom o ld  

t rees ,  l ogs ,  l and -c leaned  debr i s ,  g r i nd  i t  up  and  co lo r  i t .  And  th i s  

i s  an  examp le  o f  one  o f  t hose  compan ies .  You  cou ld  no t  f i nd  any  

C&D wood  in  the re ,  I  wou ld  imag ine .  Bu t  the re  a re  o the rs  who  

a re .  Nex t s li de .  

Th is  i s  a  pa rk ing  lo t  i n  a  res tau ran t  we  were  happen ing  to  be  

pass ing  by .  

And  as  you  can  see  in  the  nex t  s ide ,  I  made  the  g radua te  

s tuden ts  s ta r t  d igg ing  th rough  i t .  And  he re ' s  wha t  we  pu l l ed  ou t .  

You  can  see  a  p iece  o f  pa in ted  wood ,  some f i be r  board ,  some 

lumber ,  some p l ywood .  

I  encourage  you  nex t  t ime  you  see  a  p i l e  j us t  t o  s top  and  

s ta re  because  p l ywood  - -  you  cou ld  usua l l y  see  p l ywood .  Pl ywood  

i s  no t  someth ing  tha t  you  wou ld  no rma l l y  encoun te r  i n  na tu re .  So  

these  d i f f e ren t  p l i es  o f  t hese  woods  occu r r i ng ,  you  can  t yp i ca l l y  

t el l .  

And  the re  was  a  phone  ca l l  t o  a  DEP inspec to r .  I t  was  a  
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woman down in  the  Keys ,  bough t  a  bag  o f  mu lch  a t  one  o f  t hese  

s to res ,  b rough t  i t  home,  opened  i t  up ,  and  found  p ieces  o f  

e lec t r i ca l  t ape  and  a  p iece  o f  p l ywood  and  a l l  so r t s  o f  t h ings  in  

t he re .  I t ' s  an  issue .  

And  then  wha t  happened  i s  down in  Sou th  F lo r ida  where  a  l o t  

o f  t h i s  was  real l y  s tar t i ng  to  k ind  o f  h i t  t he p ress  was  there were  

these  newspapers  a r t i c les  coming  ou t  tha t  says  " red  po isonous  

mul ch . "  And  o f  cou rse ,  the  mul ch  dye rs  go t a ll  upse t because  it ' s 

rea l l y  no t  t he  red  tha t ' s  caus ing  the  po ison ,  i t ' s  wha t  I 'm  abou t  to  

show you  in  a  moment  wh ich  i s  the  p resence  o f  CCA.  Nex t  s l i de .  

I  wan ted  to  thank  Dr .  Wargo  and  some o the rs  yes te rday ,  Dr .  

Mushak ,  were  ask ing  abou t  d i sposa l  i ssues .  And  so  I  hope  you  

bear  w i th  me  fo r  j us t  maybe  one  m inu te  wh i le  I  show you  a  coup le  

o f  s l i des. 

Bu t  mos t  o f  t he  wood  i s  e i t he r  go ing  to  go  to  a  C&D land f i l l ,  

cons t ruct i on  demo l i t i on  deb r i s  l and f i l l ,  wh ich  i s  un l i ned i n  

F lo r i da.  Or  i t ' s  go ing  to  go  to  a C&D o r  cons t ruct i on  demo l i t i on  

debr i s  p rocess ing  faci l i t y  where i t ' s  ei t her  go ing  to  be p rocessed 

and  bu rned  as  wood  o r  i t ' s  go ing  to  be  l and -app l i ed  as  mu lch .  

A  po in t  t o  make i s  t hat  i t ' s  very  d i f f i c ul t  t o  t el l  when 

someth ing  i s  t rea ted  o r  no t .  Fo r  examp le ,  i f  you  l ook  a t  t he  
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wea the red  sou the rn  ye l l ow  p ine  tha t  D r .  S t i l lwe l l  b rough t  ove r  

he re ,  i f  you  had  wea the red  CCA tha t  had  been  s i t t i ng  i n  the  sun  

tha t  was  sou the rn  ye l l ow  p ine ,  you 'd  have  a  ha rd  t ime  te l l i ng  the  

d i f f e rence  because  it  a ll  turns  g ray  a f ter  a  wh il e. And  so  these  

C& D p rocessors  a re  faced  w ith  the  issue  o f  tr y i ng  to separa te 

them. Nex t  s l i de. 

Jus t  t o  show you  some in fo rma t ion  on  - -  p ro jec t i ons  tha t  ou r  

research  team has  done .  We ' re  ta l k ing  - -  because  o f  the  fac t  tha t  

CCA hasn ' t  been  used  heav i l y  f o r  t ha t  l ong ,  i t ' s  on l y  been  the  l as t  

few  decades ,  mos t o f  i t  hasn ' t en tered  the  was te  s tream. 

In  o the r  words ,  mos t  o f  t he  wood  in  F lo r ida  tha t ' s  eve r  been  

t reated  and  pu rchased i s  s t i l l  s i t t i ng  ou t  t here  as  a deck  o r  a fence 

o r  a  po le .  Bu t  those  a re  even tua l l y  go ing  to  have  to  be  d i sposed .  

And ,  o f  cou rse ,  they ' l l  en te r  so l i d  was te  s t ream.  

So  we ' re  on ly  k ind  o f  l ook ing  a t  t he  ve ry  fo re f ron t  o f  t h i s  

wave  o f  ma te r ia l  t ha t  shou ld  be  en te r ing  the  so l i d  was te  s t ream.  

And  i f  you  l ook  a t  p roduc t i on  s ta t i s t i cs ,  you  wou ld  expec t  

by ,  you  know,  2015 ,  2020 ,  o r  so ,  t ha t  cu r ren t  use  i s  abou t  30  

m i l l i on  cub ic  fee t  o f  CCA- t rea ted  wood  tha t  a re  go ing  the  en te r  

t he  was te  s t ream.  And  tha t  p ink  l i ne  tha t  you  see  i s  s imp ly  s ta t i ng  

the  fac t  t ha t  i f  somebody  banned  CCA- t rea ted  wood  and  to ta l l y  
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wen t  to  ano the r  t ype  o f  t rea ted  wood ,  we  s t i l l  have  th i s  ou t  the re  

and  i t ' s  s t i l l  go ing  to  be enter i ng  these l and f i l l s  and  recycl i ng  

fac i l i t i es  fo r  a  l ong  t ime  to  come.  

And  then the nex t  s l i de w i l l  pu t  i t  a l i t t l e  b i t  more i n  

pe rspec t i ve .  Bu t  i f  you  look  a t  t he  cumu la t i ve  k ind  o f  a rsen ic  

ba lance  in  F lo r ida ,  we ' re  impor t i ng  abou t  1 ,600  tons  o f  a rsen ic  

i n to  the  s ta te  eve ry  yea r  i n  the  t rea ted  wood .  And  k ind  o f  t he  

bo t tom l i ne  to  th i s  s l i de  i s  t ha t ,  you  know,  1 ,600  tons  been  

d i sposed .  There ' s  a  ce r ta in  amoun t  tha t ' s  go ing  to  be  l os t  i n  te rms  

o f  l each ing  and  such .  Bu t  mos t  o f  i t  i s  s t i l l  s i t t i ng  ou t  t he re .  

A nd so one of  the i ssues that we' re wrest l i ng wi th i s:  How 

do  we get  i t  and  do  someth ing  w i th  i t  befo re i t  ends  up  get t i ng  

managed  in an  improper  p lace?  

So  I  j us t  wan ted ,  you  know,  s ince  the re  were  some ques t ions  

asked  abou t  tha t  - -  I  t hough t  I ' d  sha re  some o f  tha t  i n fo rmat ion  

w i th  you .  Now nex t  s l i de .  

Back  to  the  mu lch .  Wha t  we  d id  i s  we  wen t  a round  to  C&D 

p rocess ing  fac i l i t i es  and  samp led  the i r  ch ipped  wood .  Some o f  i t  

was  des t i ned fo r  mu lch .  Some o f  i t  was  des t i ned fo r  f uel . And  we  

found  tha t  on  ave rage ,  abou t  6  pe rcen t  o f  t he  ch ipped  up  wood  a t  

these  fac i l i t i es  was  CCA- t rea ted .  Tha t  was  based  on  go ing  a round  
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t he  s ta te ,  co l l ec t i ng  a  l a rge ,  b ig ,  t rash -can  s i ze  amoun ts  o f  samp le  

and  do ing  ana lys i s  on  tha t .  

As  Dr .  Sol o-Gabr ie l re fe r red  to ea r li er ,  more  recen t s tud ies  

tha t  we 've  done  have  shown 10  to  30  pe rcen t  i n  a  t yp i ca l  p i l e  o f  

wood  f rom cons t ruc t i on  demo l i t i on  debr i s  con ta in ing  CCA- t rea ted  

wood .  Nex t  s l i de .  

I  wanted to al so show that we di d some f ol l ow-up test i ng 

j us t recen tl y ,  tak i ng  the  mul ch  and  do ing  tha t  l each ing  tes t. 

The re ' s  one  i ssue  tha t  you ' re  go ing  to  run  i n to  w i th  bu f fe rs  i s ,  you  

know,  those  o f  you  who  a re  used  to  do ing  lab  work ,  when  you  do  a  

s tandard  meta l s  d iges t ion  you  take  - -  wha t?  - -  be tween  one  and  2  

g rams  to  do  a  ho tp la te  d iges t ion .  Or  i f  you ' re  do ing  a  m ic rowave  

d iges t i on ,  you  may  be  do ing  .4  g rams .  Tha t ' s  no t  a  l o t  o f  ma te r ia l .  

When  your  samp le  i s  a  bunch  o f  wood  mu lch  o r  t i r e  ch ips  o r  

pea  g rave l ,  how a re  you  go ing  to  - -  I  mean ,  a re  you  go ing  to  j us t  

t ake  one  l i t t l e  p iece?  Because  one  p iece  m igh t  be  more  than  tha t .  

A re  you  go ing  to  g r ind  up  the  who le  ma te r ia l?  Tha t ' s  an  i ssue  tha t  

I  t h ink  needs  to  be  d i scussed .  

But  one  rea l easy  way  to de termi ne  whe ther  a rsen ic ' s  the re  

o r  no t  i s  to  do  - -  o r  CCA- t rea ted  wood  - -  i s  to  do  a  l each ing  tes t .  

Because  as  we  saw ear li er ,  a rsen ic  leaches  fa ir l y  read il y  f rom  the 
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wood  so  i t ' s  a  rea l  good  ind i ca to r .  So  we  d id  SPLP on  a l l  t he  

mu lch  samp les .  

And  i f  you  l ook  a t  t he  resu l t s  on  th i s  nex t  s l i de ,  i t ' s  a  

h i s tog ram o f  arsen ic  concent rat i on  i n  m icrog ram per  l i t er 

observa t ions .  So  you  can  see  tha t  - -  and ,  o f  cou rse ,  wha t  we  do  in  

F lo r ida  - -  as  k ind  o f  a  so l i d  was te  pe rson ,  you  know,  I  don ' t  ge t  i n  

and  do  the  r isk  assessment.  I  s impl y  do  the  leach ing  tes t and  

compare  i t  t o  a  g roundwate r  c leanup  ta rge t  l eve l  o r  a  p r imary  

d r ink ing  wa te r  s tandard  o r  someth ing  l i ke  tha t .  

And  you  can  see  tha t  by  and  la rge  a lmos t  a l l  o f  t hem exceed  

the 50 -par t  per  b i l l i on  arsen ic d r i nk ing  water  s tandard  o r  

g roundwate r  c leanup  ta rge t  l eve l  i n  F lo r ida .  

Those that were bel ow that were at ypi cal l y ones that was al l 

p rocesses  ya rd  debr i s .  Th is  no t  on ly  i nc ludes  those  o r ig ina l  

samp les  that  we d id  i n  t hat  f i r s t  year  bu t  al so  some samp les  where 

we  wen t  ou t  to  the  s to re  and  bough t  ma te r ia l .  

And  as  He lena  was  ta l k ing  abou t  ea r l i e r ,  we 've  had  peop le  

send  i n  mu lch  samp les  that  we' l l  do  some tes ts  on  them  and  you  

can  p re t t y  much  te l l .  I f  you  p i ck  i t  ou t  and  you  can  f i nd  a  p iece  o f  

p l ywood  in  i t  and  you  run  SPLP on  i t ,  you ' l l  have  a rsen ic  tha t  w i l l  

be  50 ,  100 ,  200  pa r t s  pe r  b i l l i on .  Nex t  s l i de .  
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Wel l ,  k i nd  o f  i n  summary  - -  and  we' l l  get  back  to  that  - -

t he re  is  thi s  mul ch .  Now,  I  have  to say  aga in :  A re  those  reach ing 

the  p layg rounds?  No .  Does  the  indus t ry ,  t he  t ree -wood  indus t ry ,  

say  tha t  peop le  shou ld  be  ch ipp ing  up  mu lch?  No ,  abso lu te l y  no t .  

You  know,  Sco t t  sa id  th i s  morn ing ,  t ha t ' s  no t  t he i r  - -  you  

know,  they  don ' t  go  ou t  and  manu fac tu re  t rea ted  wood  mu lch  a t  

l eas t  as  fa r  as  anyone  has  eve r  to ld  me .  I t ' s  s imp ly  i nc iden ta l l y  

end ing  up  i n  the re ,  bu t  i t ' s  end ing  up  i n  the re .  

A nd so that was the i ssue that EPA wanted to rai se as 

whe the r  o r  no t  t ha t ' s  someth ing  to  l ook  a t .  I n  theo ry ,  i f  t he re  i s  a  

ce r ta in  t ype  o f  mu lch  in  tha t  p layg round  and  a  ch i l d  p i cks  up  a  

p iece  o f  wood  and  pu ts  i t  i n  t he i r  mou th ,  no t  on l y  cou ld  tha t  be  

someth ing  tha t  has  50  pa r t s  pe r  m i l l i on ,  o r  m i l l i g rams  pe r  

k i l og ram a rsen ic ,  i t  cou ld  be  2 ,000  o r  3 ,000  m i l l i g rams  pe r  

k i l og ram a rsen ic .  Someth ing  tha t  t hey ' re  pu t t i ng  i n  the i r  mou th  i f  

t hat  mater i al  happens  to  be there. 

Now,  the  second  i ssue  was  whe the r  o r  no t  j us t  regu la r  bu f fe r  

mater i al s ,  how do  they  compare the so i l  i n  t erms  o f  are they  go ing  

the  re ta in  these  meta l s?  A re  k ids  go ing  - -  you  know,  can  they  be  

con tamina ted?  I f  a  ch i l d  i s  p i ck ing  tha t  ma te r ia l  up ,  a re  they  

go ing  to  ge t  exposure  as  a  func t ion  o f  t ha t?  
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And  I  don ' t  t h ink  you ' re  go ing  to  f i nd  rea l l y  much  

in fo rmat ion  at  al l  ou t  t here.  So  I  wan ted to  share  a few  th ings  w i th  

you .  I f  you  go  to  the  nex t  s l i de ,  p lease .  

Th is  i s  A lachua  Coun ty  wh ich  i s  where  Un ive rs i t y  o f  F lo r i da  

i s  l oca ted  k ind  o f  i n  no r th  cen t ra l  F lo r ida .  The  coun ty  

env i ronmenta l  p ro tec t i on  depar tmen t  wen t  ou t  and  samp led  a l l  

t he i r  p layg rounds .  And  a  l o t  o f  t hem had  mu lch  because ,  as  we  

ta l ked  ea r l i e r ,  t he  mun ic ipa l  f ac i l i t i es ,  you  know,  the  c i t y  and  the  

coun ty  fac i l i t i es  t yp i ca l l y  have  a  bu f fe r  ma te r ia l .  There ' s  t i r e  

mu lch  r i gh t  t here. 

And  now i f  you  l ook ,  t ha t  p r imary  CCA s t ruc tu re  i s  no t  

CCA- t rea ted .  I t ' s  me ta l  and  p las t i c .  Bu t  they  had  a  bo rde r  a l l  

a round  tha t  was  made  o f  CCA.  And  you  can  see  some fence  

mate r ia l  i n  the  background .  

Wha t  they  d id  i s  they  wen t  to  abou t  f i ve  d i f f e ren t  pa rks  i n  

A lachua  Coun ty .  They  samp led  bo th  so i l  t ha t  was  ad jacen t  t o  any  

CCA wood  as  we l l  as  these  bu f fe r  ma te r ia l s ,  t h i s  mu lch  o r  t i r e  

chips .  Mos t  o f  i t  was  t i r e chips .  There was  one s i t e that  was  wood  

mul ch  tha t was  ad jacen t to  i t .  And  then  they  wen t back  and  d id 

ana lys i s  on  i t .  

And  to  be  pe r fec t l y  hones t ,  I  don ' t  know tha t  they  wen t  and  
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g round  up  these  samp les  and  d id  a  to ta l  d iges t i on  on  them o r  no t .  I 

was  no t  ab le  the  ge t  tha t  i n fo rmat ion .  Th is  i s  a  ve ry ,  a  re la t i ve l y  

new s tudy .  

So  i f  you  go  to  the  nex t  s l i de ,  i t ' s  a  l i t t l e  b i t  busy ;  bu t  I  

wan ted  j us t  t o  show you  the  resu l t s .  Le t  me  wa lk  you  th rough  wha t  

th i s  tab le  i s .  F i ve  s i tes ,  A  th rough  E .  The  top  bo rde r  pos t  a rea ,  

bo rde r  re fe rs  to  one  o f  t hese  woods  bo rde rs  as  we  saw on  tha t  l as t  

s li de  where  they  used  these  large  e igh t by  e igh ts  o r  somethi ng  to 

k ind  o f  ho ld  the  so i l  back  and  separa te  the  mu lch  f rom the  res t  o f  

i t .  

The post means that there was some type of  post , 

t rea ted -wood  pos t ,  i n  the  p layg round  and  they  samp led  the  

mate r ia l  nex t  r i gh t  nex t  to  tha t .  And  then  the  a rea  wou ld  be  some 

a rea  away  f rom the  t rea ted  wood .  So  in  the  m idd le ,  e i the r  i n  the  

so i l ,  ou ts ide o f  i t ,  o r  i n  t he mu lch  there i n  t he m idd le. 

And  i f  you  l ook  a t  t he  concen t ra t i on ,  M  i s  mu lch  and  S  i s  

so i l .  You  can  see  t yp i ca l  ranges  wh ich  I  p resen ted  a l ready  in  the  

p resen ta t i on  be fo re  the  b reak .  

A nd I di d, j ust as a exampl e, poi nt out that when that Si t e D 

r i gh t  the re ,  where  I ' ve  h igh l i gh ted  the  mu lch ,  tha t  was  f rom tha t  

p i c tu re  I  showed  you  ea r l i e r .  Those  were  those  t i re  ch ips  r i gh t  
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nex t  the  CCA- t rea ted  bo rde r .  Then  you  can  see  the  two 


measurements  tha t  they  co ll ec ted  and  had  ana lyzed  by  an  ou ts ide 


l ab ,  48  and  70  m i l l i g ram per  k i l og ram. Anyway ,  that  k ind  o f  g i ves


you  some idea . 


Now,  i f  you  look  a t  t he  a rea  when  i t ' s  away  f rom the  

s t ruc tu res ,  i t  k ind  o f  goes  to  wha t  we  ta l ked  abou t  be fo re .  I t ' s  no t  

rea l l y  l a te ra l l y  d i s t r i bu ted .  I t  does  - -  you  know,  i t  p re t t y  much  

s tays  where  the  - -  wherever  the  leacha te  p roduced  f rom the  wood ,  

whereve r  i t ' s  go ing  to  go ,  t ha t ' s  where  i t ' s  go ing  to  go .  Nex t  s l i de .  

And  then  I  j us t ,  you  know,  I  wan ted  to  be  ab le  to  con t r i bu te  

someth ing  a  l i t t l e  b i t  more  i n  te rms  o f  t h i s  i ssue  abou t  bu f fe r  

ma te r ia l s .  So  I  had  a  g radua te  s tuden t  l as t  week  jus t  run  a  rea l  

qu i ck  l ab  exper imen t  j us t  t o  maybe to  s t imu late  a l i t t l e  d i scuss ion .  

We c rea ted  some leacha te  by  l each ing  CCA- t rea ted  wood .  

Okay .  We c rea ted  leacha te ,  f i l t e red  i t .  So  we  had  leacha te .  And  i t  

had  abou t  8  m i l l i g ram per  l i t e r  a rsen ic  i n  i t ,  wh ich  i s  wha t  we  have  

seen  in ou r  SPL P  l eacha tes .  

And  then  we  d id  some tes ts  where  we  took  100  g rams  o f  

d i f f e ren t  bu f fe r  ma te r ia l s ,  so i l ,  as  we l l  as  - -  we  had  th ree  t ypes  o f  

so i l ,  a  c lay ,  an  o rgan ic  so i l  and  a  sandy  so i l .  Then  we  took  some 

t i re  ch ips .  Then  we  took  some cyp ress  mu lch  and  we  took  some 
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p ine  ba rk .  And  we  d id  separa te  exper imen ts  and  d id  them in  

t r i p l i c ate. 

And  he re  you  can  see  - -  and  wha t  we  d id  then  i s  we  measured  

the  concen t ra t i on  i n  the  leacha te .  So  we  d idn ' t  have  t ime  to  go  do  

a  comp lete mass  balance, bu t  we wan ted to  see how much was 

absorbed  by  the  pa r ti cu la r  mater i a ls .  

So  the  resu l t s  a re  on  the  nex t  s l i de .  And  i f  you  look ,  the  Y  

ax i s  r i gh t  here i s  t he percent  retained .  So  th i s  i s  how much .  The  

h igher  the  ba r ,  t he  more  a rsen ic  was  taken  ou t  o f  so lu t i on .  Okay .  

And ,  i f  we  go  th rough  these ,  t he  c lay  took  a lmos t  a l l  t he  

a rsen ic  ou t .  Tha t ' s  no t  a  su rp r i s ing  th ing .  We know tha t  c lays ,  

t he ir  su r face  chemi st ry ,  the ir  sma ll  pa r ti cl e s izes ,  absorb  metal s 

very  wel l .  

I f  you  look  a t  t he  o the rs ,  t he  sand ,  the  k ind  o f  o rgan ic  sand ,  

p ine  ba rk ,  cyp ress  mu lch ,  and  t i re  ch ips ,  we l l ,  t he  th ing  tha t  s t ruck  

me  was ,  number  one ,  i s  tha t  t i r e  ch ips  and  the  p ine  ba rk  were  

comparab le  to  a t  l eas t  sandy  so i l .  

I n  o the r  words ,  t hey  pu l l ed  i t  ou t .  Bu t  t he  th ing ,  i f  you  take  

tha t a  s tep  fu r the r ,  they  have  such  - -  they  have  sma ll er  su r face  

a reas  s ince  they ' re  large r  pa r ti cl e s izes  tha t  the  fac t tha t  they  can  

pu l l  ou t  an  equ iva len t  amoun t  means  tha t  t he re  i s ,  obv ious l y ,  some 
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p rob lem su r face  chemis t r y  go ing  on  where  they  w i l l  s t i ck  to  these  

su r faces .  They  won ' t  s t i ck  to  i t  as  much  as  a  c lay  so i l .  

Th i s  comb ined  w i th  those  resu l t s  f rom the  A lachua  Coun ty  

work  show tha t  i f  you  do  have  leacha te ,  a t  l eas t  to  me ,  I  t h ink  i t  

g i ves  good  ev idence  tha t  i f  you  do  have  leacha te  coming  f rom the  

wood  and  i t  t r ave l s  th rough  th i s  ma te r ia l ,  t ha t  some o f  i t  i s  go ing  

to  abso rb  to  th i s  mater i al . And  i t ' s  go ing  to ,  i n  t h i s  some fash ion ,  

i t ' s  go ing  to  be l i ke - -  i t ' s  go ing  to  be l i ke so i l .  No t  necessar i l y  

t ake  up  the  same amoun t ,  bu t  i t  w i l l  ce r ta in l y  take  up  some o f  t ha t .  

I  t h ink  th i s  i s  t he f i nal  s l i de. 

Bu t  t hen  the  th ing  tha t  I  ra i se  i s  how do  you  samp le  and  how 

do  you  ana lyze  tha t?  Because ,  aga in ,  when  we ' re  used  to  do ing  

samp les  in  the  lab  and  we ' re  ta l k ing  abou t  so i l s  o r  ashes  o r  o the r  

th ings  tha t  we  do ,  you  have  sma l l  pa r t i c l e  s i zes  so  you  can  m ix  and  

you  can  take  two  g rams  ou t  and  do  a  ho tp la te  d iges t i on  on  i t .  And  

you  can  be  fa i r l y  con f iden t  tha t  you ' re  go ing  to  ge t  a  fa i r l y  

rep resentat i ve samp le. 

However ,  a  t i r e  ch ip  m igh t  be  2  g rams  o r  a  wood  ch ip  m igh t  

be  10  g rams ,  you  know,  depend ing  on  the  s i ze .  So  tha t ' s  go ing  to  

be  an  i ssue .  And  then  i f  you  g r ind  i t  up ,  we l l ,  does  tha t  t e l l  you  

wha t  you  wan t  the  know? I  mean ,  you  can  ge t  an  ove ra l l  
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concen t ra t i on ,  bu t  you ' re  ta l k ing  abou t  th ings  where  you  have  

much  large r  su r face  a rea .  

So  those ,  I  guess ,  those  a re  i ssues .  And  then  exposure ,  I  

mean ,  tha t ' s  k ind  o f  you  a l l ' s  exper t i se .  Bu t  I  w i l l  sha re  a  s to ry  

tha t  I  t hough t  abou t  th i s  morn ing  tha t  t ha t  p layg round  they  j us t  

c losed  abou t  a  yea r  ago ,  my  daugh te r  and  I  - -  and  one  o f  he r  

favo r i t e  games  when  we  go  to  th i s  p layg round  w i th  the  t i r es  i s  t o  

p i ck  up  the  t i res  and  le t  t hem fa l l  f rom her  hand .  

She 'd  ge t  a  b ig  k i ck  ou t  o f  p i ck ing  these  th ings  up  and  

pu t t i ng  them down.  We 'd  p lay  a  game where  I ' d  pu t  my  hands  ou t  

and  she 'd  pu t  the  t i res  i n  the re  and  we 'd  do  i t  back  and  fo r th .  And  

spen t  - -  and  one  o f  t he  - -  she  loved  to  do  i t  undernea th  the  

p layg round .  I  mean ,  we  were  s i t t i ng  ou t  o f  t he  sun ,  undernea th ,  

ou t  he re ,  scoop ing  sh redded  t i res  i n to  each  o the rs  hands  fo r ,  you  

know,  a  ha l f -hour  o r  someth ing  l i ke  tha t .  

So  when  you  go  to  these  p layg rounds ,  t hese  mu lch  ma te r ia l s ,  

l i ke  espec ia l l y  t i r es ,  t he  k ids  a re  p lay ing  in  them,  they ' re  d igg ing  

i n  them,  you  know,  they ' re  bu ry ing  themse lves  i n  them.  You  go  

home,  and  you ' l l  t r ack  them a l l  ove r  you r  house  because  they  ge t  

i n  you r  shoes .  They ' re  th ings  tha t  a ren ' t  - -  t hey ' re  no t  - -  i t ' s  no t  

somethi ng  tha t peop le ,  a t l eas t i n  my  exper ience ,  tha t a  ch il d ,  w il l 
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t r y  t o  avo id .  

So ,  anyway ,  tha t  l as t  pa r t  i s  j us t  some k ind  o f  pe rsona l  

exper ience  maybe  to  sha re  w i th  you .  

And  I  be l i eve  tha t ' s  a l l  I  have  in  te rms  - -  oh ,  I  d id ,  f o r  t hose  

o f  you  who  a ren ' t  f am i l i a r  w i th  the  F lo r ida  research ,  a l l  t he  repor t s  

and  pub l i shed  da ta  i s  on  a  web  s i te  tha t  you  can  eas i l y  down load .  

DR.  ROBERTS:  Thanks ,  Dr .  Townsend .  A re  the re  any  

ques t ions?  Dr .  G insberg .  

DR.  G INSBERG:  Wha t  me thodo logy  do  you  th ink  you  used  

to see  wha t the  d is logeab le res idue  is on  a  p iece  o f  bu f fe r  

ma te r ia l?  Do  you  th ink  tha t ' s  a  feas ib le  tes t?  

DR.  TOWNSEND:  Yeah ,  I  haven ' t  pu t  a  l o t  o f  t hough t  i n to  

tha t .  The  th ing  tha t  I  do  when  somebody  wan ts  to  know whe the r  o r  

no t  the re ' s  a rsen ic  i n  mu lch  i s  I  do  a  l each ing  tes t  because  I  know 

the  a rsen ic  comes  o f f .  But  tha t' s  rea ll y  j us t  i nd ica ti ve  o f  whe ther  

o r  no t  i t ' s  t he re .  I  haven ' t  pu t  any  though t  i n to  exposure ,  how 

much ,  you  know,  wou ld  ge t  on to  a  hand  o r  any th ing  l i ke  tha t .  

DR. GI NSBERG:  But the resul t f rom A l achua -- I  can' t 

p ronounce  tha t  - -

DR. TOWNSEND:  I t ' s A l achua, yeah. 

DR.  G INSBERG:  - -  Coun ty ,  i t  sugges ts  tha t  t hose  rubber  
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sh reds  near  a  CCA-wood  source  can  be  in  the  range  o f  50  to  70  

par t s  per  m i l l i on  and  that  was  to tal  d iges t  o f  t he samp le,  I  assume. 

DR. TOWNSEND:  That 's what I assume as wel l . 

DR.  G INSBERG:  Yeah .  So  then  i f  you  assume tha t  t ha t ' s  a l l  

on  the  su r face ,  then  the  su r face  concen t ra t i on ,  i f  i t ' s  d i s lodgeab le ,  

i t ' s  go ing  to  be a fai r l y  subs tan t i al  concent rat i on .  

DR. TOWNSEND:  I woul d thi nk so. 

DR.  ROBERTS:  Dr .  Hopenhayn-R ich ,  t hen Dr .  Smi th .  

DR.  HOPENHAYN-RICH:  Th is  i s  j us t  a  comment  based  on  

one  o f  t he  l as t  t h ings  you  sa id  abou t  b r i ng ing  s tu f f  i n  you r  shoes .  

Tha t  s ince  we 've  been  ta l k ing  abou t  o the r  re la t i ve  exposure  o r  

sou rces  o f  exposure ,  I  have  been  wonder ing  when  the  d i scuss ion  i s  

abou t  how much  the  su r face  a rea  o f  t he  ch i l d  i s  exposed .  I  have  

wondered  wha t  happened  w i th  the  c lo thes  tha t  a re  i n  the  

p layg round  and  coming  home.  Tha t ' s  j us t  a  comment .  

DR.  ROBERTS:  Okay .  D r .  Smi th .  

DR.  SMITH:  Andy  Smi th ,  Ma ine  Bureau  o f  Hea l th .  

Can  you  jus t  summar i ze  fo r  me ,  aga in .  You 've  ta l ked  abou t  

da ta  tha t  you  have  f rom do ing  leacha te  tes ts ,  i f  I 'm  co r rec t ,  on  

some o f  these  mate r ia l s  a round  p layg round  s t ruc tu res .  So  can  you  

summar i ze  fo r  me ,  aga in ,  you r  sense  o f  wha t  the re  i s  fo r  da ta  fo r  
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o the r  genera l  samp l ing  fo r  the  p resence  o f  a rsen ic  o r  ch romium in  

va r ious  so r t s  o f  bu f fe r ing  mate r ia l s  ve rsus  under  ex i s t i ng  

CCA-s t ruc tu re  p layg round  s t ruc tu res .  Do  you  have  a  sense  fo r  

t hat? 

DR. TOWNSEND:  The onl y data set that I ' ve seen that I 

t h ink  tha t  EPA ga the red  was  th i s  recen t  A lachua  Coun ty  s tudy .  

I 'm  no t  aware  o f  any  o the rs .  

DR.  SMITH:  And  tha t ,  aga in ,  I  guess  tha t ' s  a  ques t i on  to  the  

EPA fo l ks  as  we l l .  Aga in ,  t ha t ' s  t he  on ly  da ta  se t  t ha t  you ' re  

aware  o f .  

V OI CE:  That 's cor rect .  That 's the onl y data set .  We j ust 

rece ived  tha t. 

DR.  ROBERTS:  A re  the re  any  o the r  ques t ions?  Thank  you  

ve ry  much ,  Dr .  Townsend ,  fo r  you r  p resen ta t i on .  

The  nex t  i t em on  the  agenda  i s  a  p resen ta t i on  by  Dr .  Bob  

Benson  f rom Reg ion  8  on  exposure  assumpt ions  used  in  the  

Super fund  Prog ram.  Dr .  Benson .  

DR.  BENSON:  Thank  you .  I 'm  Bob  Benson  f rom Reg ion  8 .  

I  work  i n  the  Dr ink ing  Wate r  P rog ram.  

I ' d  l i ke  to  make  i t  c lea r  tha t  I  don ' t  no rma l l y  do  exposure  

assessmen ts .  So  I 'm  jus t  go ing  to  t r y  to  ta l k  b r i e f l y  abou t  a  coup le  
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o f  p r i nc ip les  tha t  Reg ion  8  th inks  a re  impor tan t  and  then  ta l k  

abou t  the  de rma l  exposure  gu idance .  Can  I  have  the  nex t  s l i de ,  

p lease .  

So  I  wan t  to  ta l k  a  l i t t l e  b i t  abou t  the  i nges t i on  o f  a rsen ic  

f rom so i l ,  and  then ,  as  I  sa id ,  de rma l  absorp t ion  o f  a rsen ic  f rom 

so i l .  Can  I  have  the  nex t  s l i de .  

Th i s  i s  t he bas i c  equat i on  that  EPA uses to  cal culate the  

dai l y  i n take f rom inges t i on  o f  so i l ,  speci f i c al l y  f o r  arsen ic where 

you ' ve  go t  the  concen t ra t i on  o f  t he  so i l ,  concen t ra t i on  o f  a rsen ic  

i n  t he so i l ,  how much so i l  i s  i nges ted per  day ,  t he b ioavai l ab i l i t y  

o f  t he  no rma l i z ing  pa ramete rs  dea l i ng  w i th  exposure  du ra t i ons  and  

body  we igh t .  The  mos t  impor tan t  th ree  pa r t s  o f  t ha t  a re  the  

amoun t  o f  so i l  i n take ,  the  concen t ra t i on  o f  t he  a rsen ic  i n  the  so i l ,  

and  the b ioavai l ab i l i t y .  

Based  on  Reg ion  8 ' s  exper ience w i th  the var iabi l i t y  i n  t he  

percent  b ioavai l ab i l i t y  o f  arsen ic f rom so i l s  across  a number  o f  

d i f f e ren t  super fund  c i tes  i n  Reg ion  8 ,  we  go t  a  coup le  o f  

recommendat ions  that  we'd  l i ke to  make in  the pes t i ci de p rog rams .  

Go ing  back  - -  I  wan t  to  l eave th i s  s l i de up  fo r  a wh i l e. 

The f i r s t  one i s  t hat  t hey  need to  set t l e on  a model  t o  

measure  the  va r iab i l i t y .  D r .  Rober ts  l i kes  monkeys .  And  as  I ,  l i ke  
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D r .  Aposh ian ,  l i ke  hamste rs .  

I  don ' t  t h ink  the re ' s  been  a  s tudy  o f  t he  same so i l  i n  each  o f  

t hose th ree models  to  see how much var iabi l i t y  t here i s  across  

them and  maybe  none .  Who  knows .  

Bu t  based  on  wha t  Reg ion  8  has  seen  ac ross  d i f f e ren t  s i t es ,  

t he re ' s  e i the r  a  b ig  d i f f e rence  in  the  amoun t  o f  t he  s t ruc tu re  o f  t he  

arsen ic i n  t he so i l  o r  var i abi l i t y  i n  t he so i l  wh ich  has  a very  

p ro found  in f l uence  on  the  b ioava i l ab i l i t y  so  tha t  the  mode l ing  and  

the  t ype  o f  so i l s  tha t  a re  i nvo lved  needs  the  be  so r ted  ou t .  

Then  a f te r  you  make  dec is ions  on  the  approp r ia te  b io log ica l  

mode l  t o  use ,  we  wou ld  recommend  tha t  you  go  ou t  and  jus t  co l l ec t  

sampl es  f rom parks  and  res iden ti al  a reas  where  CCA - t rea ted  

lumber  has  been  used  and  jus t  see  how much  va r iab i l i t y  you  ge t .  

A s f ar as I can recal l  f rom the data sets, there's probabl y 

on l y  a  few  da ta  se ts  on ,  maybe  on ly  one ,  ac tua l  CCA so i l  w i th  CCA 

mate r ia l  i n  i t .  And  we  wou ld  recommend  tha t  t ha t ' s  p robab ly  no t  

an  approp r ia te  way  o f  go ing  abou t  f i gu r ing  ou t  wha t  the  

b ioava i l ab i l i t y  i s  o f  a rsen ic  f rom so i l  ac ross  the  en t i re  coun t ry .  

Then  the  l as t  t h ing  tha t  I  wan t  the  men t ion  abou t  abso rp t i on  

f rom so i l  i s  t he  super fund  p rog ram typ i ca l l y ,  w i th  rega rd  to  the  

so i l  i n take ,  wou ld  make  an  a t t r i bu t i on  o f  how much  i s  ac tua l l y  
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coming  f rom the  s i te  as  opposed  to  a  res iden t ia l  a rea  and  how 

much  f rom in take  o f  dus t  w i th in  the  house .  

And  each  o f  t hose  p robab ly  has ,  you  know,  each  o f  t hose  

sources  wou ld  have  d i f f e ren t  amoun ts  o f  a rsen ic  i n  them.  And  i t  

wou ld  be  impor tan t ,  pa r t i cu la r l y  fo r  a  s i t ua t i on  where  a  ch i l d  i s  

go ing  ou t  to  p lay  i n  a  pa rk .  The  super fund  p rog ram wou ld  

p robab ly  say  i t ' s  p robab ly  no t  app rop r ia te  to  take  the  to ta l  amoun t  

o f  so i l  i nges ted  pe r  day  as  coming  f rom tha t  pa r t i cu la r  pa rk ,  t ha t  

you  need  to  make  an  a t t r i bu t i on  o f  wha t  the  va r ious  amoun ts  o f  

so il  a re  consumed f rom the  va r ious  a reas  to do  a  reasonab le  r isk  

assessmen t .  

I  had  p lanned  to  g i ve  you  an  examp le  o f  a  s i t e -spec i f i c  r i sk  

assessment  f o r  a park  s i t e i n  Mon tana.  Bu t  i n  t he i n teres t  o f  t ime, 

I 'm  go ing  to  sk ip  tha t .  The  Pane l  has  cop ies  o f  t he  s l i des .  

A nd si nce i t i s si t e speci f i c, M ontana i s very di f f erent f rom 

Ca l i f o rn ia ,  f o r  i ns tance .  So  many  o f  t he  pa ramete rs  wou ld  on ly  

app ly  to  Mon tana where i t ' s  cold  and  i t  snows  in  the w in ter t ime  

and  does  a  l o t  o f  o the r  th ings  the  res t  o f  t he  coun t ry  doesn ' t  do .  So  

I 'm  go ing  the sk ip  the nex t  f ew  s l i des. 

Le t ' s  s top  he re  on  th i s  one .  The  nex t  pa r t  t ha t  I  wan t  to  ta l k  

abou t  i s  the  de rma l  absorp t ion  o f  a rsen ic  f rom so i l .  The  super fund  
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p rog ram has  been  work ing  on  th i s  gu idance  document  fo r  a  l ong ,  

l ong  t ime ,  p robab ly  c lose  to  10  yea rs ,  a t  l eas t .  And  i t ' s  go ing  to  

be  pub l i shed  soon  as  i n te rgu idance .  And  i t ' s  ca l l ed  "R isk  

Assessment  Gu idance  fo r  Super fund ,  Par t  E . "  Tha t ' s  the  regs .  Par t  

E .  

Th is  document  has  undergone  ex tens ive  rev iew by  super fund  

sc ien t i s t s ,  reg iona l  sc ien t i s t s ,  as  we l l  as  headquar te r  sc ien t i s t s .  

There ' s  been  one  ex te rna l  peer  consu l ta t i on  workshop- t ype  se t t i ng ,  

two  ex te rna l  peer  rev iews ;  and ,  as  I  sa id ,  i t ' s  go ing  to  be  pub l i shed  

soon .  I 'm  to ld  w i th in  a  few  weeks  in  the  Federa l  Reg is te r  fo r  

pub l i c  because  o f  some o f  t he  i ssues  i nvo lved  w i th  i t .  

Bu t  t he bas i c  equat i on  i s  shown  there.  Th i s  i s  essen t i al l y  

t he same th ing  that  was  p resented  th i s  morn ing  by  the O f f i c e o f  

Pes t i c ide  P rog rams .  There ' s  a  coup le  o f  d i f f e rences  be tween  the  

way  the  pes t i c ide  p rog ram and  the  super fund  p rog ram a re  us ing  a  

coup le  o f  t he  i npu t  pa ramete rs  to  th i s  equa t ion  tha t  I  wan t  to  d raw 

your  a t ten t ion  to .  So  can  I  have  the  nex t  s l i de .  

The  two  thi ngs  tha t a re  rea ll y  d i f f e ren t a re  the  adherence  

fac to r  and  the  absorp t ion  f rac t i on  o f  how much  a rsen ic  goes  

th rough  the  sk in .  So  those  a re  rea l l y  t he  on ly  two  pa r t s  I 'm  go ing  

the  ta l k  abou t .  
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The  f i r s t  one ,  the  adherence  fac to r .  And  a  ve ry  ea r l y  ve rs ion  

o f  t h i s  gu idance  document  - -  I  t h ink  i t  was  1989  was  the  da te  - -

had  a  much  h igher  va lue  fo r  the  adherence  fac to r  o f  so i l  t o  human 

sk in .  Tha t  va lue  was  the  1 .5  m i l l i g rams  pe r  square  cen t ime te r  tha t  

was  men t ioned  th i s  morn ing .  

The  mos t recen t - -  we ll ,  a ll  o f  the  recen t ve rs ions  o f  thi s 

document  have  used  th i s  l ower  va lue ,  the  0 .2  m i l l i g rams  pe r  

square  cent imeter .  Th i s  i s  f o r  d ry  so i l .  The h igher  value  comes 

f rom some s tud ies w i th  commercial  po t t i ng  so i l .  

The  super fund  p rog ram has  recommended  us ing  these  lower  

va lues  e i the r  fo r  0 .2  fo r  the  reasonab le  max imum exposed  ch i l d  o r  

0 .04  m i l l i g rams  pe r  square  cen t ime te r  fo r  the  cen t ra l  t endency .  

Because  the  super fund  p rog ram th inks  tha t  t h i s  so i l  t ype  i s  mos t  

rep resen ta t i ve  o f  t he  t ypes  o f  so i l ,  d ry  so i l ,  f ound  a t  super fund  

s i tes  ac ross  the  coun t ry ,  t ha t  may  o r  may  no t  app ly  to  a  res iden t ia l  

se t t i ng  o r  a reas ,  some par t s  o f  t he  coun t ry ,  t ha t  have  so i l  t ha t  has  

more o f  t he character i s t i cs  o f  po t t i ng  so i l .  

Mos t  o f  t he  super fund  s i tes  tha t  I ' ve  seen ,  pa r t i cu la r l y  i n  

Reg ion  8 ,  i t ' s  ve ry  d ry .  I t  doesn ' t  ra in  ve ry  much .  I t ' s  mos t l y  

decomposed  rocky  moun ta in .  I t  doesn ' t  have  much  o rgan ic  ma t te r  

i n  i t .  And  i t ' s  ve ry  d ry  and  p robab ly  doesn ' t  s t i ck  as  much  to  sk in  
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as  commercial  po t t i ng  so i l  wou ld .  

So  the re ' s  a  s ign if i can t d i f f e rence  in  the  numbers  the re .  I f  

you  were  j us t  t o  run  the  numbers  th rough  the  equa t ion ,  you 'd  ge t  a  

seven fo ld  d i f f e rence  in  the  amoun t  o f  a rsen ic  tha t  you  wou ld  

p redic t  i n  the sys temic  ci r cu lat i on  w i th  those two  d i f f eren t  

numbers .  

And  the  o the r  one  i s  the  absorp t ion  f rac t i on .  We a re  bo th  

c i t i ng  the  Wes te r  1993  pub l i ca t i on .  I ' ve  never  seen  in  any  o f  t he  

ve rs ions  o f  t h i s  super fund  gu idance  a  number  o the r  than  0 .03 .  

The  in fo rmat ion  tha t  the  pes t i c ide  p rog ram pu l l ed  ou t  o f  t ha t  

paper  has  a  range  o f  a  h igh  o f  6 .4  fo r  absorp t ion  o f  a rsen ic  th rough  

sk in  f rom a water  mat r i x  t o  l ower  values f rom lower  so i l .  And  I  

t h ink  wha t  the  super fund  p rog ram needs  to  do  i s  to  go  back  and  

look  i n  de ta i l  a t  t h i s  pub l i ca t i on  to  see  wh ich  da ta  se t  wou ld  be  

mos t  app rop r iate to  use i n  t h i s  gu idance. 

As  I  sa id ,  I ' ve  never  seen  a  number  o the r  than  the  0 .03  

quo ted  i n  these .  And  I  mus t  con fess  I  was  no t  i nvo l ved  in  wr i t i ng  

the  gu idance  document  fo r  the  super fund .  I ' ve  read  th rough  i t  l o t s  

o f  t imes  and  p rov ided  comments .  Bu t  I ' ve  neve r  l ooked  a t  t he  

Wes te r  a r t i c le .  And  I  t h ink  the  super fund  p rog ram needs  to  do  tha t  

t o  t r y  to  reconci l e  what  the i n fo rmat ion  that  we have f rom the  
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pes t i c ide  p rog rams  eva lua t ion  o f  t he  paper  and  wha t ' s  i n  the  

gu idance  document .  

So  I  w i l l  sen t  tha t  message  back  to  the  super fund  p rog ram to  

l ook  a t  t ha t  and  make  su re  wha t  i s  i n  the  gu idance ,  a t  l eas t  the  

f i na l gu idance ,  rep resen ts accura tel y  wha t was  in  the  sc ien ti f i c 

pub l i ca t i on .  

And  I  t h ink  tha t ' s  p robab ly  a l l  I  wan t  to  say  a t  t h i s  po in t .  

And  i f  t here  are  any  ques t i ons  fo r  t he Panel ,  I ' l l  t r y  t o  answer  them 

the  bes t I  can .  

DR.  ROBERTS:  Okay .  Thanks ,  D r .  Benson .  Yes ,  D r .  

Mushak .  

DR.  MUSHAK:  Yeah .  I  wou ld ,  you  know,  suppor t  wha t  you  

say  abou t  the  need  to  use  a  common so i l  ac ross  an ima l  mode ls .  I 

w ro te  a  comprehens ive  paper  on  th i s  p rob lem in  a  1998  i ssue  o f  

EHP and  po in ted  ou t  t ha t ,  no t  on l y  do  we  have  the  common,  the  

p rob lem o f  no  common so i l s ,  bu t  we  a l so  have  no  common dos ing  

p ro toco ls .  

So  you  had  bo lus  doses  be ing  admin i s te red  w i th  ce r ta in  

an ima ls ,  and  then  you  have  sp l i t  doses  be ing  admin i s te red  w i th  

o the r  an ima ls ,  and  then  you  have  sma l l  amoun ts  be ing  

admin i s te red  i n  sp l i t  doses .  So  tha t  i f  you  ana lyze  th i s  a l l  
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t ogether ,  i t ' s  no t  cl ear  where the animal  i s  coming  i n  t erms  o f  

con t r i bu t i ng  to  the var iabi l i t y .  And  un t i l  we have these,  you  

know,  reduc ing  the  number  o f  con founders ,  we ' l l  neve r  know 

real l y  what  t he animal  model  con t r i bu t i on  i s .  

DR.  ROBERTS:  Dr .  Smi th .  

DR.  SMITH:  Andy  Smi th ,  Ma ine  Bureau  o f  Hea l th .  

You  men t ioned  tha t  Reg ion  8  has  a  p re fe rence  fo r  re l y ing  on  

the sw ine as  a model  f o r  do ing  b ioavai l ab i l i t y  s tud ies. Can  you  

jus t  t a l k  to  us  fo r  a  moment  o f  why  you  have  tha t  s t rong  

p re fe rence?  

DR.  BENSON:  I 'm  no t  t he  bes t  sou rce  on  th i s ,  bu t  I ' l l  do  the  

bes t  I  can .  Dr .  Rober ts  cou ld  p robab ly  g i ve  you  a  be t te r  

expos i t i on  o f  t h i s  than  I  cou ld .  

The  mode l  was  o r ig ina l l y  deve loped  to  l ook  a t  t he  

b ioava i l ab i l i t y  o f  l ead ,  p r imar i l y  f rom pa in t  ch ips ,  super fund  s i t e  

so i l s ,  and  o the r  sou rces .  And  i t  worked  ve ry  we l l  f o r  t he  l ead  

mode l .  And  s ince  the  Reg ion  8  peop le  had  exper ience  us ing  tha t  

model ,  t hey  had  a s tandard  animal  t hat  t hey  used ,  t he immatu re  

sw ine  as  opposed  to  the  m in i  p ig ,  and  had  a  dos ing  p ro toco l  t ha t  

worked qu i te wel l  f o r  l ead .  

They  jus t adap ted  the  mode l to  t r y  to  measure  a rsen ic ,  
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b ioava i l ab i l i t y  o f  a rsen ic ,  ac ross  va r ious  super fund  s i tes .  And  

the re  were  a  number  o f  p rob lems  w i th  ge t t i ng  recover ies  adequa te .  

A rsen ic  was  los t  i n  the  p rocess  tha t was  so lved  recen tl y  w i th  the 

add i t i on  o f  a  manganese  magnes ium ch lo r ide ,  I  be l i eve ,  to  the  

re f l ux  so lu t i on .  

So  i t ' s  p r imar i l y  the  p re fe rence  i s  h i s to r i ca l ,  you  know,  

h i s to r i ca l  use .  They ' re  used  to  the  mode l .  They ' ve  go t  a  

l abo ra to ry  tha t  can  rou t ine l y  do  the  ana lyses  and  ge t  rep roduc ib le  

resu l t s  now fo r  a rsen ic .  Bu t  they  have  no t  made  a  compar i son  o f  

d i f f e ren t  an ima l  mode ls .  Tha t  rea l l y  needs  to  be  done .  

DR.  ROBERTS:  Yeah ,  I  wou ld  ag ree  w i th  Dr .  Benson 's  

comments .  Tha t ' s  my  unders tand ing  o f  t he  p re fe rence  fo r  tha t  

mode l .  

DR.  SMITH:  Okay .  The  second  ques t i on  i s :  D id  I  

unders tand  co r rec t l y  tha t  i s  i t  Reg ion  8  o r  super fund  o r  who  a re  

you  rep resen t ing  has  a  p re fe rence  fo r  these  lower  - -  wha t  was  i t  - -

adherence  fac to r?  

DR. BENSON:  The soi l  adherence f actor . 

DR. SM I TH:  The soi l  adherence f actor . 

DR.  BENSON:  Tha t ' s  the  genera l  super fund  p rog ram 

gu idance .  Reg ion  8  doesn ' t  have  a  pos i t i on  one  way  o r  the  o the r .  
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Bu t  i t ' s  t he  Na t iona l  Super fund  Prog ram Gu idance  documen t  tha t  

tha t  was  re fe r r i ng  to .  

DR.  SMITH:  And  th i s  i s  f o r  t he d raf t  one;  i s  t hat  r i gh t?  

DR.  BENSON:  I t ' s  go ing  to  be  pub l i shed  as  d ra f t  o r  i n te r im  

gu idance  fo r  pub l i c  comment  sho r t l y .  

DR.  SMITH:  Uh-huh .  And ,  aga in ,  t he  th ink ing  o f  t ha t  i s  i t ' s  

pe rhaps  more  rep resen tat i ve  o f  the  average  so r t o f  so il  one  is 

go ing  to  run  i n to  ac ross  s i t es .  

DR.  BENSON:  More than  commercial  po t t i ng  so i l .  I  t h ink  

i s  more rep resentat i ve than - -  wel l ,  d ry  so i l  i s  more rep resentat i ve  

o f  a  super fund  s i t e  tha t  commerc ia l  po t t i ng  so i l .  

DR.  SMITH:  Any  though t  i n  how we  shou ld  th ink  abou t  tha t  

i f  we  f i nd  ou rse lves  wonder ing  abou t  scenar ios  where  i t ' s  t he  

bu f fe r ing  mate r ia l  and  so  we ' re  no  longer  p robab ly  ta l k ing  abou t  

so i l  benea th  p layg round  s t ruc tu res?  Or  a t  l eas t  i n  my  neck  o f  t he  

woods ,  i t ' s  go ing  to  be  wood  ch ips ,  p robab ly  ha rdwood ,  o r  i t ' s  

go ing  the  be  ve ry  f i ne  so r t  a  cedar - t ype  mu lch  o r  th ings  l i ke  tha t .  

DR.  BENSON:  I  wou ld  no t  th ink  the  super fund  p rog ram 

wou ld  have  any  adv ice  fo r  you  on  tha t  a t  t h i s  t ime .  

DR.  ROBERTS:  Okay .  A re  the re  any  ques t ions  fo r  Dr .  

Benson?  I f  no t ,  t hank  you  ve ry  much ,  Dr .  Benson .  
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We l l ,  I  t h ink  we  shou ld  a l l  t ake  a  deep  b rea th .  We have  

comp le ted  the  va r ious  p resen ta t i ons .  And  le t  me  say  a t  t h i s  po in t  

t hat  I  wou ld  l i ke to  thank  al l  o f  t he p resenters .  I  t h ink  that  we go t  

a l o t  o f  mater ial  over  a fai r l y  sho r t  per iod  o f  t ime befo re th i s  

mee t ing .  I  t h ink  i t  was  ve ry  d i f f i cu l t  f o r  t he  Pane l  t o  d iges t  a l l  

t h i s  ma te r ia l  i n  advance .  And  the  va r ious  p resen ta t i on ,  I  t h ink ,  

have  he lped  a  l o t  i n  te rms  o f  l ay ing  ou t  the  i ssues  and  the  p ros  and  

cons  assoc ia ted  w ith  tha t. 

I  wou ld  real l y  l i ke  to  thank  al l  o f  t he p resenters  fo r  t hei r 

p resen ta t i ons  and  the i r  pa t ience  in  answer ing  ou r  many  ques t ions .  

We a re  f ina ll y  a t  the  po in t  i n  the  agenda  where  we  beg in  to 

d i scuss  and  p rov ide  some feedback  to  the  Agency  on  the  va r ious  

ques t i ons  tha t  t hey  have  posed  to  us .  

I  wou ld  l i ke  to  go  ahead  and  beg in  w i th  the  f i r s t  ques t ion  

and  wou ld  ask  the  Agency  i f  t hey  cou ld  read  the  ques t ion  and  pose  

i t  t o  t he Panel ,  p lease. 

DR.  MCMAHON:  Assuming  you  remember  a l l  o f  t h i s  f rom 

yes te rday ,  I  can  go  ahead  and  jus t  ask  the  ques t ion .  

DR. ROBERTS:  Fi re away . 

DR.  MCMAHON:  Our  f i r s t  i ssue  i s  re la ted  to  the  shor t -  and  

immed ia te - te rm endpo in t  se lec t i on  fo r  i no rgan ic  a rsen ic .  
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Our  ques t i on  to  you  i s :  "P lease  comment  on  the  Agency ' s  

se lec t i on  o f  t he  0 .05  m i l l i g rams  pe r  k i l og ram per  day  LOAEL 

va lue  fo r  use  in  assess ing  r i sks  to  the  genera l  popu la t i on  as  we l l  as  

chi l d ren  f rom shor t - term and  immed iate- term inci den tal  o ral  and 

de rma l  exposures  and  the  approp r ia teness  o f  t he  use  o f  an  

uncer ta in ty  fac to r  o f  100 .  

"P lease p rov ide an  exp lanat i on  and  scien t i f i c  j us t i f i cat i on  

fo r  you r  conc lus ions  as  to  whe the r  the  p resen ted  da ta  a re  adequa te  

o r  whe the r  o the r  da ta  shou ld  be  cons ide red  fo r  se lec t i on  o f  t h i s  

endpo in t . "  

DR.  ROBERTS:  Thank  you .  Dr .  B ruckner ,  can  you  lead  o f f  

ou r  d i scuss ion  on  th i s  ques t i on .  

DR. BRUCK NER:  A l l  r i ght .  M y name i s Ji m Bruckner .  I 'm 

go ing  to  t r y  to se t a  p receden t he re  and  tha t  i s I 'm go ing  to be  

hope fu l l y  - -  ho ld  me  to  i t  - -  f a i r l y  b r ie f  and  to  the  po in t .  

F i r s t  t h ing  I  wan t  to  do  i s  comp l imen t  Bob  Benson .  Th is  i s  

the  second  o f  h i s  documents  I ' ve  rev iewed  in  the  pas t  coup le  o f  

mon ths ,  t ha t  i s  h i s  Reg ion  8  documen t ,  wh ich  I  so r t  o f  re l i ed  upon .  

I  guess  the  f i r s t  ques t ion  i s  abou t  the  LOAEL,  the  se lec t i on  

o f  t ha t  po in t .  I  was  s t ruck ,  as  I  read  h i s  document ,  by  the  

cons is tency  i n  tha t  f rom one  s tudy  to  ano the r ,  f rom one  popu la t i on  
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t o  ano the r ,  under  ve ry  d i f f e ren t  cond i t i ons .  

I  had  a p rob lem  a l i t t l e  b i t  w i th  some o f  t he key  s tud ies that 

you  re l i ed  upon ,  tha t  i s  t he  M izu ta  S tudy .  I  guess ,  you  know,  th i s  

has  been  exp ressed  be fo re  the  ques t ion  o f  wha t  the  dose  rea l l y  was  

and  how accura te  tha t was .  But  i t  d id  come up  w ith a  .05  

m i l l i g ram.  

And  then  tha t  second  s tudy  by  F rancsb lau  (ph )  and  Wi l l i s ,  

I 'm  aga in ,  t ha t ' s  a  rough  approx ima t ion .  Bu t  you  s t i l l  end  up  i n  

the  same ba l l pa rk .  And  l i ke  I  sa id ,  I ' ve  l ooked  a t  o the r  s tud ies .  

There  were  a  lot  o f  s tud ies  wh ich  came up  w ith  the  same LOAEL.  I 

l ooked  a t  t he  M izu ta  s tudy ,  and  I  t h ink  th i s  i s  so r t  o f  where  I 'm  

head ing .  

The  .05  I  see  as  so r t  o f  a  s ta r t i ng  po in t ,  bu t  I  t h ink  I  wou ld  

l i ke  to  re f i ne  tha t  a  l i t t l e  b i t .  And  I ' l l  g i ve  you  my  reason ing .  The  

M izu ta  S tudy ,  o f  cou rse ,  was  abou t  1 ,100  ch i l d ren ;  and  the  

NOAEL,  acco rd ing  to  tha t  s tudy ,  was  a  l i t t l e  b i t  l ess .  I t  was  .015 .  

I  f e l t  f a i r l y  comfo r tab le  w i th  tha t  s tudy  and  w i th  the  Ch inese  

s tudy  in  Ta iwan  w i th  14 ,000  ch i l d ren  where  the  LOAEL,  I  t h ink ,  

was  abou t  .06  m i l l i g rams  pe r  k i l og ram.  

So  hav ing  said  that ,  I  f eel  a l i t t l e  more comfo r tab le w i th  

l ower ing  tha t  LOAEL somewhat  pe rhaps  us ing  a  NOAEL.  And  
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t hen  I  wan t  to  te l l  you  wha t  I 'm  uncomfo r tab le  w i th .  

I 'm  uncomfo r tab le  w i th  us ing  a  fac to r  o f  one  o r  th ree  he re  

fo r  a  coup le  o f  reasons .  In  the  M izu ta  S tudy ,  we ' re  ta l k ing  abou t  

j us t  be ing  on  the  th resho ld  o r  beyond  the  th resho ld  fo r  some fa i r l y  

se r ious  e f fec ts .  We ' re  no t  t a l k ing  abou t  j us t  sk in  l es ions ,  bu t  

we ' re  ta l k ing  abou t ,  as  I  remember ,  t he re  were  some paraes thes ias ,  

some GI  b leedings ,  some th ings  l i ke that  wh ich  I  t h ink  are fai r l y  

se r ious  e f fec ts .  Tha t  g i ves  me reason  to  th ink  the re  shou ld  be  

more  o f  a  sa fe ty  fac to r .  

Ano the r  p rob lem I  have  - -  I  guess  I ' d  l i ke  to  ask  a  ques t ion .  

I 'm  no t  su re  i f  you  have  enough  in fo rma t ion ,  desp i te  a l l  o f  t hese  

s tud ies ,  t o  have  any  idea  wha t  the  shape  o f  t he  dose  response  cu rve  

m igh t  be .  Or  ph rased  ano the r  way :  Do  you  have  any  assu rance  

f rom an ima l  s tud ies  how s teep  o r  how f l a t  t ha t  dose  response  cu rve  

wou ld  be?  

VOICE:  I  t h ink  i f  I  cou ld  respond .  Oh ,  I  don ' t  have  spec i f i c  

i n fo rma t ion ,  bu t  I  j us t  wou ld  echo  you r  comment  tha t  I  f e l t  t ha t  

the  s tud ies  i n  the  human case  repor t s  and  ep idemio logy  s tud ies  

showed  a  fa i r l y  cons is ten t  l eve l  o f  exposure  whe the r  o r  no t  you  

had  ques t ions  abou t  the  ac tua l  dose  rece ived .  Bu t  I  don ' t  have  

speci f i c  data w i th  me r i gh t  now in  the animal  s tud ies fo r  t he dose  
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r esponse .  

DR.  BRUCKNER:  I  was  jus t  wonder ing  fo r  any  tox i c  e f fec t  

no t  i f  you  have  i t  w i th  you .  Bu t  I 'm  jus t  wonder ing  i f  you  cou ld  go  

back  and  look  and  see  how s teep  fo r  any  e f fec t  t he  dose  response  

m igh t  be .  I  know you ' re  no t  go ing  to  have  i t  i n  humans ,  bu t  you  

have i t  i n  animals .  That  wou ld  g i ve me a l i t t l e  b i t  more assu rance 

to  vo te fo r  a l arger  o r  smal le r  uncer tain t y  facto r .  

V OI CE:  Okay . 

DR. BRUCK NER:  A nd then the l ast thi ng I 'm concerned 

abou t  i s  w i th  the  neuro log ica l  e f fec ts ,  wh ich  a rsen ic  obv ious ly  

has .  I t  p robab ly  comes  back  to  my  t ime on  the k ids ' s  commi t tee o r  

pes t i cides i n  d iet  - -  w i th  some chi l d ren .  

Bu t  I 'm  concerned  s ince  i t  does  have  neuro log ica l  e f fec ts .  

My  impress ion  i s ,  f rom mos t  a l l  t hese  s tud ies ,  t ha t  neu ro log i ca l  

e f fec ts  were  rea l l y  never  l ooked  fo r .  And  so  they  may  have  been  

the re ;  they  may  have  been  no t .  And  the re  p robab ly  wasn ' t  any  

fo l l ow-up  on  those  s tud ies  e i the r  to  de te rm ine  whe the r  those  

e f fec ts ,  if  they  were  the re ,  pe rs isted .  

So  th i s  j us t  g i ves  me - -  I ' d  l i ke to  so r t  o f  rai se th i s  as  an 

i ssue .  I t  causes  me concern  tha t  maybe  - -  and  I  don ' t  evoke  th i s  

ve ry  o f ten .  Maybe ,  you  , know the  ten fo ld  fac to r  fo r  ch i l d ren  o r  
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j us t  a  ten fo ld  a t  l eas t  wou ld  be  approp r ia te  he re  app ly ing  tha t  to  

NOAEL wou ld  be  my  vo te  ra the r  than  a  LOAEL.  

And  I ' l l  s top  w i th  tha t .  I  have  o the r  po in ts ,  bu t  I  t h ink  tha t ' s  

my  majo r .  

DR.  ROBERTS:  Le t ' s  p i ck  up  the  d i scuss ion  then .  D r .  

F ranco is ,  wou ld  you  l i ke  to  add  some comments  to  tha t?  

DR. FRA NCOI S:  Basi cal l y , as I ment i oned ear l i er , I thi nk 

there's  a l o t  res t i ng  on  those two  s tud ies w i th  respect  t o  the  

fo rmu la t i on  o f  a  LOAEL.  And ,  aga in ,  t he  ques t ion  o f  t hose  i s  a  

b ig  one .  And  I  don ' t  know how many  tox i co log i ca l  s tud ies  wou ld  

ge t  by  i n  2001  w i th  the  au tho r  no t  rea l l y  be ing  p rec i se  abou t  the  

dose  tha t was  inges ted  in  those  pa r ti cu la r  cases .  

I n  add i t i on  to  tha t ,  t he re ' s  no  men t ion  o f  o the r  sou rces  o f  

exposures ,  such  as  d r ink ing  wa te r ,  f ood ,  e t  ce te ra ,  wh ich  aga in ,  i n  

essence ,  cou ld  rea ll y  exacerba te  those  types  o f  symptoms a t  thi s 

g i ven  low  dose  i f  t he re  were  add i t i ona l  sou rces  o f  exposure .  

And  I 'm  somewhat  shocked  a t  t he  number  o f  sub jec t i ve  

symptoms .  I t  seems  to  me  tha t  phys i c ians  back  then  d idn ' t  have  

managed  care to  s i t  t here  and  take th i s  rev iew o f  symptoms .  So  

what  I  t r i ed  to  do  was  to  so r t  o f  cor relate the sub ject i ve symptoms  

w i th  the  phys i ca l  f i nd ings  on  the  examina t ion  and  then  t r y  to  l ook  
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a t  some poss ib le  l abo ra to ry  va lues  tha t  were  o f  i n te res t .  

And  wha t  I  l ooked  fo r  I  l ooked  a t  t he  u r ine  a rsen ic  tha t ' s  the  

g i ven  the re ,  and  i t  seems to  me  tha t  they ' re  repor t i ng  u r ine  a rsen ic  

l evel  on  a l im i ted  number  o f  pat i en ts .  

I n  add i t i on ,  some o f  the  symptoms tha t  a re  l i s ted  a re  no t  

exc lus i ve l y  un ique  to  a rsen ic .  There ' s  no  da ta  on  pas t  med ica l  

h i s to ry  on  these  ind i v idua ls .  So  I ' ve  had  some p rob lems  in  rea l l y  

bas ing  any  t ype  o f  dec i s ion  on  th i s  pa r t i cu la r  s tudy .  I n  

Francsb lau ,  one  o f  the  cases  the re ' s  rea ll y  no  dose  fo r  Case  No .  2  

s ince  the re ' s  no  wa te r  i n take  g i ven .  

So  I  t h ink  that  w i th  respect  t o  th i s  par t i cu lar  value,  i t ' s  

rea l l y  - -  I  don ' t  have  any  so l i d  da ta  to  - -  because  the  ques t ion  i s  

asked  to  l ook  a t  t hose  two  s tud ies .  Bu t  as  James  men t ioned ,  we  

so r t  o f  wen t  beyond  tha t  and  t r i ed  to  seek  gu idance  th rough  o the r  

s tud ies .  

Bu t  wha t  I ' d  l i ke  to  p ropose  i s  t o  t r y  to  ge t  more  i n fo rma t ion  

abou t  the  spec i f i c  ques t ion  tha t ' s  be fo re  us .  Name ly ,  t ha t  i n  the  

fo rm o f  a  s tudy ,  l ook ing  a t  ch i l d ren  i n  the  p layg round  se t t i ng  and  a  

s tudy  tha t  wou ld  l ook  a t ,  f o r  examp le ,  e i the r  u r ina ry  exc re t i on  o f  

a rsen ic ,  a rsen ic  i n  ha i r  o r  na i l ,  and  have  a  con t ro l  g roup  o f  

ch i l d ren  no t  p lay ing  on  these  s t ruc tu res .  
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To  me that  wou ld  p rov ide a l i t t l e  more ob ject i ve  

i n fo rma t ion .  Because ,  aga in ,  I 'm  t r y ing  to  l ook  a t  t h i s  th rough  

some c l i ni ca l eyes .  When  a  pa ti en t comes  in ,  she ' s  50  years  o ld ,  

she ' s  go t  a l l  t he  r i sk  fac to rs  fo r  b reas t  cancer .  I  don ' t  say ,  we l l ,  

l e t ' s  go  to  the  OR and  do  a  mas tec tomy .  I  do  a  mammogram and  

get  more i n fo rmat ion .  

Someone  comes  in  and  they ' re  b leed ing ,  i n  the  con tex t  o f  

OB-GYN,  you  wou ld  do  a  p regnancy  tes t ,  aga in ,  t r y ing  to  ge t  more  

i n fo rma t ion .  You  cou ld  do  an  u l t rasound .  

Aga in ,  a l l  o f  t hese  wou ld  be  ob jec t i ve  da ta  tha t  wou ld  be  

ob ta ined  in  the  management  o f  t ha t  pe rson .  And  these  a re  the  eyes  

th rough  wh ich  I 'm  t r y ing  to  assess  the  ques t i on  be fo re  me .  So ,  

t heref o re,  I  wou ld  l i ke to  ob tai n  more i n fo rmat ion  i n  the fo rm o f  a  

s tudy  no t  based  on  assumpt ions  bu t  ra the r  on  some c l i n i ca l  da ta  

us ing  ch i l d ren .  

My  o ther  po in t  i s  i t  seems  to  me - -  I 'm  i n  pub l i c heal th .  

Maybe  I  d idn ' t  no t i ce  tha t  the re  i s  pe rhaps  an  ep idemic  o f  sk in  

p rob lems  in  ch i l d ren  us ing  p layg round  equ ipmen t .  And ,  aga in ,  

t ha t' s  a lso  an  issue  tha t needs  to be  addressed .  

And ,  l as t l y ,  no  one  has  men t ioned  po ten t i a l  f o r  s t ruc tu ra l  

f a i l u res  w i th  o the r  t ypes  o f  equ ipmen t .  No t  tha t  I  have  any  
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pa r t i cu la r  s tock  i n  CCA wood .  Bu t ,  aga in ,  I  t h ink  i t  j us t  needs  to  

be  ob jec t i ve l y  pu t  on  the  tab le  as  we l l .  Thank  you .  

DR.  ROBERTS:  I  be l i eve  Dr .  B ruckner  has  a  fo l l ow-up  

comment .  And  then  we ' l l  go  to  Dr .  S te inbe rg .  

DR.  BRUCKNER:  A l l  r i gh t .  The re  was  one  o the r  po in t ,  I 'm  

so r ry ,  I  d idn ' t  men t ion  tha t  causes  me concern  abou t  the  

poss ib i l i t y  o f  neu ro log i cal  ef fect s .  

I f  you  look  a t  t he  mechan isms  o r  supposed  mechan isms ,  you  

have  p rob lems  w i th  t ransc r ip t i on ,  p rob lems  w i th  ce l l  d i v i s ion ,  t he  

ev idence  o f  b ind ing  o f  pe rhaps  methy la ted  fo rms  to  DNA.  Those  

a re  - -  I  t h ink  I  p robab ly  have  some fo l l ow-up  fo r  my  co l l eague  

ac ross  the  bench ,  I  hope ,  abou t  tha t .  

Bu t  t hose are j us t  some o ther  reasons  that  g i ve me a l i t t l e  

cause  fo r  concern  abou t  neuro log ica l  e f fec ts  i n  the  deve lop ing  

b ra in .  

DR.  ROBERTS:  Thank  you .  D r .  S te inbe rg ,  wou ld  you  l i ke  

to  add  some comments  at  t h i s  po in t?  

DR.  STEINBERG:  I t ' s  good  to  be  th i rd .  I t ' s  good  to  have  

very  astu te col l eagues .  

Obv ious ly ,  t he  p resen ta t i ons  have  been  ve ry  impor tan t ,  ve ry  

h igh  qua l i t y .  I ' d  l i ke  to  pa r t i cu la r l y  thank  the  ha rd  work  o f  t he  
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EPA and  a  number  o f  p resen te rs  fo r  a l l  t he  good  work  tha t  they ' ve  

done .  

The  M izu ta  F rancsb lau  F rance  a r t i c les  have  been  gone  ove r ,  

and  the  la rge  add i t i on  o f  i n fo rmat ion  f rom Aberna thy  and  Benson  

has  been  men t ioned .  And  I  t h ink  tha t  LOAEL s tandard  o f  . 05 ,  i f ,  

i ndeed ,  i t  seems to  be  a t  t h i s  t ime  ou r  bes t  accep tab le  guess .  

Maybe  d ropp ing  tha t  a  l i t t l e  l ower  fo r  ch i l d ren  as  LOAEL i s  

per fect l y  j us t i f i ed  as P ro fesso r  B ruckner  said .  

An  add i t i onal  t en fo ld  i ncrement  related  to  the work  o f  

ATSDR and  the i n i t i a l  wo rk  w i th  EPA fo r  adu l t s  cer tain l y  seems 

reasonab le .  We ' re  i n  the  mon th  o f  impor tan t  p ro tec t i on  fo r  

ch i l d ren .  Chr i s t y  Todd  Wh i tman  to ld  us  tha t  Oc tober  i s  "P ro tec t  

Your  Ch i l d ren  and  Keep  Them Sa fe  and  Happy  in  the  Env i ronment "  

mon th .  And  i f  you  go  to  the  EPA web  page ,  tha t ' s  wha t  you  see .  

And  we  a re  du ty  bound  to  do  tha t .  We have  h igh  uncer ta in ty  

as i t  r elates  to  CCA and  chi l d ren .  We have to  make su re that  we  

a re  p ro tec t i ng  deve lop ing  m inds  as  bes t  as  we  can .  The  

neuro tox i co logy  i s  an  ex t rao rd ina ry  da ta  gap .  We have  amaz ing  

amoun ts  o f  no  i n fo rma t ion  as  i t  r e la tes  to  CCA,  as  i t  r e la tes ,  

i ndeed ,  to  a rsen ic  and  the  b ra in .  

G iven  tha t ,  we  mus t  be  espec ia l l y  cau t ious  when  we  look  a t  
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p ro tec t i ng  ch i l d ren  and  look ing  a t  mak ing  su re  tha t  we  make  the  

sma l les t  amoun ts  o f  t hese  agen ts  ava i l ab le  to  ch i l d ren .  There ' s  no  

ques t ion  tha t  we ' re  dea l i ng  w i th  popu la t i ons  tha t  a re  a t  spec ia l  

r i sk .  And  we  have  to  take  due  course  in  p ro tec t i ng  them,  a l so .  

There ' s  a l so  no  doub t  tha t  we  have  to  app ly  the  bes t  sc ience  

and  techno logy  tha t  we  have .  The  in i t i a l  a r t i c le ' s  by  Mason  and  

o the rs  tha t  - -  now show tha t ,  ce r ta in l y ,  a rsen ic  may  in te rac t  w i th  

DNA,  tha t  ch romium th rough  ind i rec t  mechan isms  o f  oxygen  

rad ica l s  may  a l so  a t tack  DNA.  Those  a re  ve ry  impor tan t  

oppor tun i t i es  o f  mechan ism and  b iomarke rs .  We have  beg in  to  

l ook  i n to  tha t .  

I  wou ld  ask  my  good  co l l eagues  a t  EPA to  ta l k  to  the i r  

budd ies  a t  ORD and  see  i f  we  can  ge t  ORD bo th  i n te res ted  and  

invo lved  in  some o f  t hese .  

There  is a lso  no  ques ti on  tha t  these  a re  no t on ly  an  issue  

related  to  cancer ,  bu t  more impor tan t l y ,  t hey  are 

neurodeve lopment  i ssues ;  they  a re  deve lopmenta l  i ssues  o f  

g row ing  fe tuses .  I t ' s  someth ing  we  have  to  th ink ing  abou t .  O f  

p roc rea t ing  adu l t s ,  we  have  to  have  wor r ies  abou t  th i s .  

We c lea r ly  awa it  f u r the r  c la r if i ca ti on  f rom the  EPA s tud ies  

tha t  t hey ' l l  do  i n  p layg rounds  and ,  o f  cou rse ,  t hey  shou ld  be  fu l l y  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

150


empowered  to  do  a  comp le te  r i sk  assessment  and  look  a t  

cumu la t i ve  r i sk  and  mu l t i p le  t ypes  o f  s t resso rs  tha t  a re  i nvo l ved .  

There ' s  no  doub t  tha t ,  even  i f  we  ta l k  abou t  wha t  l eve ls  o f  

CCA o r  wha t  l eve ls  o f  a rsen ic  we ' re  go ing  to  make  ava i l ab le  to  

peop le  and  young  ch i l d ren ,  the re ' s  no  ques t ion  tha t  th i s  ma te r ia l  

s tays  in  the  env ironment and  recyc les  back  and  may  come back  to 

us .  

There fo re ,  obv ious ly ,  a l t e rna t i ves  to  CCA have  to  be  looked  

a t .  The  ma te r ia l  f rom Dr .  S t i l lwe l l  was ,  t o  me ,  ve ry  r i ve t i ng .  The  

mate r ia l  p resen ted ,  a l so ,  on  mu lch  was  ve ry  wor r i some.  

DR.  ROBERTS:  Dr .  S te inbe rg ,  I  am so r ry  to  cu t  you  o f f .  

Bu t  we ' re  go ing  to  have  t ime  fo r  you  to  ra i se  the  po in ts  abou t  

aggrega te  r isk  assessment.  And  I  rea ll y  wan t the  Pane l  to focus  

spec i f i ca l l y  on  Ques t ion  1  now.  Aga in ,  I  wan t  you  to  have  the  

oppor tun i t y  to  ra i se  those  po in ts ,  bu t  I  t h ink  i t ' s  go ing  to  come.  

DR. STEI NBERG:  I hear i t .  I  have two more poi nt s.  I wi l l 

f i n i sh  qu ick l y .  

I ' d  l i ke  to ,  a l so ,  make  su re  tha t  we  have  consumer  

i n fo rma t ion  re la ted  to  th i s ;  and ,  o f  cou rse ,  t he re  mus t  be  fu l l  EPA 

overs igh t  as i t  r elates  to  th i s  mat ter .  

I  am done .  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

151


DR.  ROBERTS:  Thank  you ,  D r .  S te inbe rg .  

I ' l l  open  th i s  now fo r  comments  f rom o ther  members  o f  t he  

pane l .  I  be l i eve  Dr .  Gordon  had  h i s  hand  up .  And  then  we ' l l  go  to  

Dr .  Mushak .  

DR.  GORDON:  My  hand  was  jus t  up  to  encourage  peop le  to  

be  sho r t .  Tha t  was  a l l .  

DR.  ROBERTS:  And  you ' ve  made  tha t  po in t  ve ry  succ inc t l y  

as  exemp l i f y ing  you r  po in t .  D r .  Mushak .  

DR.  MUSHAK:  I ' l l  assume the  sequence  was  acc iden ta l .  

I  have  a  ques t ion  abou t  why  EPA and  some o f  the  lead  

d i scussan ts  a re  i gno r ing  the  Moranaga  In fan t  Po ison ing  ep isode  in  

Japan .  Everybody  i s  concerned  abou t  ch i l d ren  and  the i r  

d i f f e ren t ia l  sens i t i v i t y  ve rsus  adu l t s .  Here  we  have  a  body  o f  

po i son  v i ct ims .  I  t h ink  we need to  get  t hat  i n fo rmat ion  f rom - -

they ' re  fou r  c l i n i ca l  pub l i ca t i ons  tha t  l ook  a t  t he  d i f f e ren t  

endpo in ts  and  the  d i f f e ren t  exposures .  

And  then  the re ' s  a  1973  Japanese  Ped ia t r i c  Soc ie ty  

fo l l ow-up  tha t  l ooked  a t  wha t  a re  the  long  te rm e f fec ts .  

And  one  th ing  i s  f ound  in  these  in fan ts  i s  t ha t  a  l o t  o f  t hem 

sus ta ined  pe rs i s ten t ,  neu ro log ica l  seque lae ,  i nc lud ing  c l i n i ca l  

re ta rda t ion ,  more  sub t le  aspec ts  o f  re ta rda t ion ,  behav io ra l  
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p rob lems ,  e t ce te ra .  

The on l y  i n fo rmat ion  that ' s  readi l y  avai l ab le to  the panel  on  

tha t  popu la t i on  i s  t he  M izu ta  paper .  And  a l l  t hey  say  i n  pass ing  

re fe rence  is  the re  a re  li ke 

3 .5  m i l l i g rams  pe r  day  ove r  33  days .  We l l ,  t ha t  works  ou t  fo r  a  

10 -k i l og ram in fan t  as  a  rough  measure  tha t ' s  no t  te r r i b l y  he lp fu l  

f o r  se t t i ng  a  LOAEL.  Tha t ' s  a  .35  m i l l i g ram per  k i l og ram.  

Bu t  t hat  i n teg rates w i th in  i t  f atal i t i e s ,  comas ,  severe  

damage .  I  t h ink  EPA ough t  to  a t  l eas t  sp r ing  fo r  a  t rans la to r  to  ge t  

al l  t hat  i n fo rmat ion  ou t  o f  t he Japanese l i t eratu re. I  mean ,  these 

a re  infan ts .  

DR. ROBERTS:  I bel i eve Dr . Chen f rom the A gency can 

respond  to  you r  comment .  

DR.  BENSON:  Dr .  Rober ts ,  can  I  respond  as  we l l?  

DR. ROBERTS:  Sure. 

DR.  BENSON:  We looked  a t  t ha t  paper  i n  de ta i l .  We have  a  

t rans la ti on  o f  it .  The  reason  tha t a t  l eas t the  document tha t I  w ro te 

tha t  i t  wasn ' t  i nc luded  i s  because  the  exposure  was  so  h igh  tha t  

t he re  were  such  se r ious  e f fec ts  and  dea ths  tha t  i t  was  no t  

approp r ia te  to  use  to  se t  a  l owes t  observed  adverse  a f fec t  l eve l .  

Bu t  we 've  go t  the  da ta .  
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DR.  MUSHAK:  Yeah .  So the re ' s  no  way  to  s t ra t i f y  the  - -

the re ' s  no  dose  s t ra t i f i ca t i on  tha t  can  be  done  - -

DR. BENSON:  No. 

DR.  MUSHAK:  - -  i n  any  o f  t hose  papers .  

DR.  BENSON:  No .  And  the re ' s  a  l o t  o f  d i sc repanc ies ,  a t  

l eas t  i n  the  paper  tha t  we  have ,  i n  te rms  o f  the  numbers  o f  i n fan ts  

tha t  were  a f fec ted .  Bu t  the  doses  were  rough ly  10 - t imes  h igher  

t ha t wha t was  in  the  M izu ta paper .  

DR.  MUSHAK:  So  they  were  on  the  .5 ,  . 6  ba l l pa rk . 


DR. BENSON:  Somewhere i n that range.


DR.  ROBERTS:  I  be l i eve ,  D r .  Kosne t t ,  d id  you  wan t  to . . . 


DR.  KOSNETT:  I  j us t  wan t  to  fo l l ow-up .  Bob ,  I  haven ' t 


been  ab le  to  ge t  a  t rans la t i on  o f  t he  Moranaga  paper .  I  j us t  have  

an  abs trac t. I ' d  l ove  to read  it . 

DR. BENSON:  I ' ve got one back i n Denver .  I l ef t i t there. 

DR.  KOSNETT:  Bu t  i t ' s  i n te res t i ng  tha t  M izu ta  says  tha t  t he  

dose  was  3 .5  m i l l i g rams  a  day .  Tha t  was  to  i n fan ts .  So  on  a  

m i l l i g ram per  k i l og ram bas is ,  i t  wou ld  be cons iderably  h igher .  

DR. BENSON:  Hi gher . 

DR.  ROBERTS:  Be fo re  I  l ose  con t ro l  he re ,  D r .  Chou  had  a  

fo l l ow-up ,  and  then  I  be l i eve  Dr .  C lewe l l  was  nex t  i n  l i ne  to  make  
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a  comment. 

DR.  CHOU:  Regard ing  the  Moranaga  s tudy ,  when  they  f i r s t  

pub l i shed  i t ,  I  wonder  was  the  exposure  de f ined  a l though  I  

unders tand  i t  has  been  es t ima ted .  My  ques t i on  i s :  When  was  i t  

est imated ,  and  how was  the dosage  est imated?  

DR.  BENSON:  I f  I  remember  co r rec t l y ,  i t  was  f rom - -

a rsen ic  was  in  d ry  powdered  m i l k ,  d ry  m i l k .  And  they  even tua l l y  

go t  samp les  o f  t he  d ry  m i l k .  And  they  measured  the  concen t ra t i on  

o f  arsen ic i n  t he samp le and  then  est imated  how much fo rmu la  

wou ld  - -  how much  wou ld  have  ended  up  in  a  t yp i ca l  f o rmu la  fo r  

the  in fan ts  and  how much  a  t yp i ca l  i n fan t  i n  Japan  consumed pe r  

day .  

DR.  ROBERTS:  I 'm  so r ry .  D r .  Chen ,  I  d idn ' t  g i ve  you  the  

oppor tun i t y  to  comment .  D id  you  have  any th ing  to  add  to  wha t  Dr .  

Benson 's  desc r ip t i on  o f  why  the  s tudy  was  no t  - -

DR.  CHEN:  We go  ove r  tha t  s tudy ,  and  the  reasons  tha t  we  

d idn ' t  pu t  t ha t  one  in to  ou r  cons ide ra t i on  i s  t he  same as  Dr .  Bob  

Benson  men t ioned .  

DR.  ROBERTS:  Okay .  Thank  you .  D r .  B ruckner ,  d id  you  

have  a  fo l l ow-up  be fo re  we  ge t  to  Dr .  C lewe l l?  

DR. BRUCK NER:  Y es, I di d.  What were the ages of  the 
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i n fan ts ,  do  you  know,  app rox ima te l y?  

DR.  BENSON:  They  were  newborns ,  one  mon th  o ld  up  to  a  

yea r  o ld .  

DR.  BRUCKNER:  One  th ing  mos t  eve rybody  rea l i zes ,  I  

t h ink ,  i s  tha t  newborns ,  i n  the  f i r s t  weeks ,  a re  ve ry ,  ve ry  d i f f e ren t  

f rom chi l d ren  i n  mos t  every  respect  i n  terms  o f  abso rp t i on ,  

pha rmacok ine t i cs ,  and  me tabo l i sm,  mos t  eve ry th ing .  So  tha t ' s  a  

ve ry  d i f f e ren t  popu la t i on  f rom ch i l d ren .  

DR.  ROBERTS:  So  i t ' s  sounds  l i ke  the re  were  a  l o t  o f  

reasons  fo r  perhaps  fo r  no t  i ncl ud ing  i t  f o r  t he pu rposes o f  set t i ng  

a  LOAEL.  

Dr .  C lewe l l ,  you ' re  up .  

DR.  CLEWELL:  I  wou ld  j us t  ask  eve ryone  to  t r y  to  be  k ind  

o f  p rec i se  i n  the i r  l anguage  when  they ' re  ta l k ing  abou t  uncer ta in ty  

fac to rs  because  tha t' s  one  o f  the  mos t uncer tai n pa r ts  o f  r isk  

assessmen t .  

I f  we  rea ll y  be li eve  tha t  the re ' s  ev idence  tha t ch il dren  a re  

more  suscep ti bl e  to  the  acu te and  subchron ic  e f fec ts  o f  a rsen ic 

based  on  some da ta ,  t hen  we  shou ld ,  i ndeed ,  have  a  ch i l d  sa fe ty  

fac to r .  

Bu t  you ' l l  see  in  the  way  tha t  the  EPA has  embraced  the  
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no t i on  o f  t he safety  facto r  f o r  chi l d ren  that  t hey  s t i l l  f i t  i t  w i th in  

thei r  f rame work .  And  i t ' s  based  on  some ev idence that  i t ' s  needed 

and  tha t  they  don ' t  rou t ine l y  use  one  jus t  because  they ' re  

concerned  abou t  ch i l d  exposures .  We ' re  a l l  concerned  abou t  ch i l d  

exposures .  I ' ve  go t  g randch i l d ren .  

But we t r y to be organi zed i n the way that we assi gn 

uncer tain t y  f acto rs  to  chemical s  so  that  i t  i sn ' t  j us t  a mat ter  o f  how 

a f ra id  we  a re .  So  i f  you  ac tua l l y  - -  I  d idn ' t  rea l l y  see  any  ev idence  

tha t  the re ' s  any  bas is  fo r  be li ev i ng  tha t ch il dren  a re  more  

suscep t ib le .  Cer ta in l y ,  you  can  a lways  specu la te .  Bu t  I  d idn ' t  see  

any  ev idence  o f  i t ,  pa r t i cu la r l y  no t  i n  the  s tudy  tha t  has  been  

d i scussed  as  the  po ten t i a l  bas i s .  

Bo th  o f  t hese  s tud ies  a l so  - -  we l l ,  t he  second  s tudy  tha t  was  

men t ioned ,  the  d r ink ing  wa te r  ep i sode ,  even  though  i t ' s  on l y  two  

peop le,  t here's  an  excel l en t  dos imet ry  i n fo rmat ion  to  be able to  

recons t ruc t  exposure ,  no t  on ly  the  d r ink ing  wa te r  l eve ls  to  wh ich  

they ' re  exposed  bu t  the  u r ina ry  l eve ls  fo r  bo th  i nd i v idua ls  w i th  the  

t ime  o f  even ts  when  they  s topped  d r ink ing  wa te r ,  wha t  the  

concen t ra t i ons  were .  You  know,  the re ' s  a  human a rsen ic  mode l .  

As  a  ma t te r  o f  f ac t ,  you  can  jus t  use  Buche t ' s  o r ig ina l  

vo lun tee r  da ta  and  you  can  ac tua l l y  te l l  wha t  the  exposure  o f  t hese  
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peop le  was .  

And  be tween  tha t  and  compar i son  o f  t he  u r ina ry  l eve ls  i n  

tha t  and  the  M izu ta  s tudy ,  you  can  p robab ly  do  a  good  job  o f  

es t ima t ing  wha t  the  ac tua l  exposures  were  ins tead  o f  hav ing  to  

rel y  on  the autho rs  est imates  o f  soy  i nges t i on .  

So  I  t h ink  tha t  the re  a re  a  number  o f  t h ings  to  be  done  to  t r y  

to  be a b i t  more p reci se here i n  terms  o f  what  were the actual 

exposures ,  wha t  i s  the  ev idence  tha t  the re ' s  a  need  fo r  a  

ch il d-spec if i c  uncer tai nt y  fac to r .  

I  unders tand  the  concern  abou t  the  s ign i f i can t  na tu re  o f  t he  

e f fec ts  tha t  were  observed  so  tha t  pe rhaps  the  LOAEL to  NOAEL 

shou ld  be  more  than  10 .  Tha t  doesn ' t  mean  tha t  we ' re  pu t t i ng  i n  a  

ch il d sa fe ty  fac to r .  Tha t means  we ' re  pu tt i ng  in a  NOAEL to 

LOAEL g rea te r  than  10 .  Tha t ' s  d i f f e ren t  even  though  you  m igh t  

ge t  to  the  same p lace .  Why  you ' re  ge t t i ng  the re  i s  impor tan t .  Why  

you  say  i t ' s  necessary  to  use  a  ce r ta in  fac to r .  

So  I ' d  apprec ia te  when  peop le  a re  ta l k ing  abou t  wha t  they  

fee l  comfo r tab le  w i th  fo r  a  fac to r ,  i f  t hey  wou ld  k ind  o f  men t ion  a  

fac to r  o f  t h i s  fo r  th i s  reason ,  a  fac to r  o f  t h i s  fo r  th i s  reason ,  and  

g i v ing  a  to ta l  o f  some va lue .  Thank  you .  

DR. ROBERTS:  A nd hav i ng sai d that . 
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And  I  ag ree  w i th  wha t  you  sa id .  I  t h ink  the  Agency  

u l t imatel y  wou ld  l i ke some feedback .  I  cou ld  s tand  to  be cor rected 

f rom Dr .  Vu  in  j us t  a  second .  Bu t  the  way  the  ques t ion  i s  posed  

and  I  read  i t  i s  I  t h ink  they  wan ted  to  know whe the r  05  as  the  

LOAEL i s a  reasonab le  p lace  to s ta r t and  whe ther  o r  no t wha t we  

so r t  o f  t hough t  abou t  the  unce r ta in t y  fac to rs  tha t  ough t  to  be  

app li ed  i f  tha t' s  the  case  to come up  w ith a  re fe rence  dose .  

DR.  CLEWELL:  I  have  to  admi t  t ha t  I  wou ld  fee l  t ha t  

pe rhaps  somethi ng  g rea te r  than  10  as  an  uncer tai nt y  fac to r .  

Cons ide r ing  the  s tudy  tha t  i s  t he  bas i s ,  I  wou ld  p robab ly  p lunk  fo r  

30  based  on  the  fac t  t ha t  the re  i s  some cons is tence  in  l onger  

s tud ies .  And  even  though  the re  may  be  some to le rance  

deve lopment  w i th  a rsen ic ,  I  don ' t  see  tha t  much  ev idence  fo r  

to le rance  deve lopment  excep t  fo r  the  a rsen ic  ea te rs .  And  I  don ' t  

know i f  I  be l i eve  tha t  s to ry .  

So  someth ing  on  the o rder  o f  30  to tal  uncer tain t y  facto r  I  

wou ld  guess  wou ld  be  the  th ing  I ' d  be  mos t  comfo r tab le  w i th .  

DR. ROBERTS:  Dr . V u, are we cor rect l y i nterpret i ng what 

t he  Agency  wou ld  l i ke  feedback  on  thi s? 

DR.  VU:  Wel l ,  f i r s t  o f  al l ,  l e t  me jus t  cl ar i f y  a  cer tain  po in t  

i n  te rms  o f  the  Agency ' s  genera l  p rac t i ce  on  how we  app ly  
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uncer tain t y  facto rs .  And  then we' l l  go  speci f i c al l y  on  th i s  

pa r ti cu la r  case .  

Typ ica l l y ,  we  use  uncer ta in ty  fac to rs  to  accoun t  fo r  

i n te rspec ies  ex t rapo la t i on .  In  th i s  case ,  we  don ' t  have  to  wor ry  

abou t  tha t  because  you  ac tua l l y  use  human da ta .  

So  w i th  rega rd  to  ex t rapo la t i ng  ac ross  human  popu la t i ons ,  

when  we  don ' t  have  da ta ,  we  wou ld  use  genera l l y  the  fau l t  

assumpt ion  o f  t he  fac to r  o f  10  tha t  wou ld  cover  be tween  the  

d i f f e rence  my  response  to  you r  response ,  a  fac to r  o f  10 .  And  then  

i f  you  have  an  e f fec t  l eve l  and  you  wan t  to  f i nd  a  no  e f fec t  l eve l ,  

we  app ly  ano the r  fac to r  o f  10 .  

So  i n  t h i s  par t i cu lar  case,  t he O f f i c e o f  Pes t i ci de P rog ram i s  

p ropos ing  tha t  i f  we  p i ck  the  s tudy ,  and  you  have  to  ag ree  f i r s t  o f  

a l l  whe the r  the  se lec t i on  o f  t he  s tudy  to  de r i ve ,  t o  se lec t  t he  

LOAEL.  In  th i s  case ,  the  M izu ta  s tudy  p rov ided  an  e f fec t  l eve l .  

I n  th i s  case ,  i t  i s  0 .05  m i l l i g ram pe r  k i l og ram per  day .  

So  i f  you  use  the  same p r inc ip le  I  j us t  men t ioned  to  you ,  

then  you  have  to  use  a  fac to r  o f  10  to  go  f rom LOAEL to  NOAEL 

and  ano the r  fac to r  o f  10  to  accoun t  fo r  human va r iab i l i t y .  

I n  th i s  case,  wh ich  i ncl udes  chi l d ren ,  so  i t ' s  no t  speci f i c al l y  

a d i f f eren t  f acto r  f o r  chi l d .  Th i s  i s  j us t  human var iabi l i t y  
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unce r ta in ty  fac to rs .  So  tha t  wou ld  be  a  to ta l  o f  100  fo r  th i s  

pa r ti cu la r  case .  

And  wha t  d i f f e rs  i s  tha t  the  ATSDR used  the  same s tudy  and  

d id  no t  app ly  fo r  a  fac to r  o f  10  to  accoun t  fo r  va r iab i l i t y  because  I  

t h ink ,  as  Dr .  Se lene  Chou  exp la ined  i t  i n  he r  p resen ta t i on ,  t ha t  f o r  

sc reen ing  pu rposes ,  t hey  d idn ' t  t h ink  to  use  i t  f o r  f ac to r  10 .  So  the  

to ta l  f ac to r  on ly  used  a  10  LOAEL to  NOAEL.  

Dr .  Benson  a l so  spoke  o f  t he  same s tud ies  tha t  use  - -  i f  you  

were  to  p i ck  the  LOAEL o f  O .05  and  the  same s tudy  as  OPP 

p roposed ,  on ly  the  judgement  used  on ly  a  fac to r  o f  3  fo r  human 

va r iab i l i t y  as  opposed  to  the  fu l l  f ac to r  o f  10 .  

So  aga in ,  i t ' s  a  ma t te r  o f  d i f f e ren t  j udgemen t .  Bu t  I  j us t  

wan t  to  say  tha t  OPP 's  p roposa l  i s  t yp i ca l  t he  s tandard  o f  t ha t  

ex t rapo la t i on .  Thank  you .  

DR.  CLEWELL:  I  s tand  co r rec ted .  I  f o rgo t  to  men t ion  tha t  I  

d idn ' t  f ee l  an  uncer ta in ty  fac to r  was  necessary  fo r  human 

var iabi l i t y  i n  t h i s  case. 

I t ' s  s t i l l  30 .  I t ' s  30  fo r  one ,  and  10  fo r  the  o the r .  And  o the rs  

can  a rgue  tha t  you  shou ld  have  3  fo r  va r iab i l i t y  and  jus t  10  fo r  

LOAEL and  tha t  wou ld  s t i l l  be  30 .  I  know the re ' s  a  s t ruc tu re .  And  

the  s t ruc tu re  says  up  to  10  fo r  each  one .  And ,  ac tua l l y ,  I  don ' t  
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t h ink  tha t  t he  s t ruc tu re  wou ld  fo rb id  you  f rom mak ing  i t  more  than  

10  i f  you  fe l t  i t  was  necessary .  

So  wha t  I  mos t l y  f ee l  i s  t ha t  t he  sugges t ions  o f  t he  sc ien t i s t s  

on  th i s  pane l  shou ld  be  c lea r  as  to  how much  o f  a  fac to r  they  fee l  

i s  needed ,  fo r  wha t  reason ,  and  then  the  EPA can  t r y  to  t rans la te  

that  i n to  thei r  s t ructu re. 

DR.  ROBERTS:  Dr .  S tyb lo ,  D r .  Gordon ,  and  then  Dr .  

G insberg .  

DR.  STYBLO:  Jus t  one  sho r t  no te .  The  f i r s t  ques t i on  i s  

abou t  j us t i f i ca t i on  o f  LOAELs  fo r  i no rgan ic  a rsen ic .  Bu t  we  wan t  

to  app ly  th i s  LOAEL to  CCA wh ich  we  a l l  know i s  a  m ix tu re  o f  

t h ree metal s .  What  k ind  o f  uncer tain t y  l evel  t h i s  at tempt  car r i es. 

I 'm  a b iochemis t .  I  deal  w i th  metal s ,  metal  b iochemis t r y ,  

and  tox i co logy .  Eve ry  b iochemis t  t ha t  dea ls  w i th  me ta l  w i l l  t e l l  

you  tha t  the re  a re  g rea t  d i f f e rences  be tween  these  t ypes  o f  me ta l s  

that  cou ld  comp letel y  change f i nal  ef fect s .  As  a b iochemis t ,  I 'm  

ask ing  wha t  k ind  o f  unce r ta in t y  th i s  i nc ludes  when  we  app ly  

i no rgan ic -a rsen ic  based  da ta  on  CCA mix tu re .  

DR.  ROBERTS:  I  guess ,  D r .  McMahon ,  wou ld  you  l i ke  to  

respond  to  tha t?  

DR.  MCMAHON:  We l l ,  t ha t ' s  a  good  ques t i on .  Bu t  wha t  we  
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have  to  work  w i th  i s  based  on  ac tua l  i ndus t r y  a rgumen ts  and  ou r  

own  agreement tha t we  wou ld  tes t a rsen ic  and  ch romi um separa tel y 

fo r  the  CCA.  Th is  goes  back  to  the  ' 80s ;  and ,  the re fo re ,  t he  da ta  

tha t  we  used ,  un fo r tuna te l y ,  was  no t  w i th  the  m ix tu re .  And  I  t h ink  

the re ' s  p robab ly  a  l o t  o f  ques t i ons  abou t  m ix tu re  tox i co logy  tha t  

s t i l l  need to  be exp lo red .  

So  I  can ' t  de f i n i t i ve l y  answer  tha t .  You  know,  the re  cou ld  

be  some d i f f e rences .  I 'm  no t  rea l l y  su re  where  tha t  wou ld  fa l l  ou t .  

I  wou ld  apprec ia te  anyone 's  adv ice  on  tha t  pa r t i cu la r  top i c  as  

terms  o f  uncer tain t y  between those. 

DR.  STYBLO:  I  can  j us t  t e l l  you  tha t  t he  e f fec ts  i n  te rms  o f ,  

f o r  examp le ,  ea r l y  50s  can  d i f f e r  by  th ree  o rde rs  o f  magn i tude  in  

some m ix tu res  o f  metal s .  So  how th i s  wou ld  ref l ect  i n  t he l evel  o f  

uncer ta in ty .  And ,  aga in ,  I  don ' t  have  answer .  

DR.  ROBERTS:  I  have  Dr .  Gordon  nex t .  Then  Dr .  G insberg .  

DR.  GORDON:  Ter ry  Gordon .  

I 'm  comfo r tab le  w i th  the  .05 .  The  M izu ta  s tudy  p lays  

heav i l y  i n  tha t .  And  s ince  - -  D r .  Benson ,  s ince  you  seem l i ke  you  

know the  t rans la t i ons  i n  the  M izu ta  s tudy ,  t o  me  the  b igges t  

uncer ta in ty  fac to r  was  the  concen t ra t i on .  I t  sa id  i t  was  es t ima ted  

to  be  .1  m i l l i g rams  pe r  m i l .  Do  you  know how they  measured  i t ,  i f  
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a t a ll ? 

DR. BENSON:  There's no i nf ormat i on i n the paper at al l  on 

how the  a rsen ic  was  measured  in  the  soy  sauce .  

DR. ROBERTS:  Dr . Gi nsberg. 

DR. GI NSBERG:  Wel l , I ' d l i ke to go back to where Dr . 

B ruckner  s ta r ted  us  o f f  on .  I 'm  no t  rea l l y  tha t  much  in  favo r  i n  

endors ing  the  LOAEL o f  .05 .  I ' d  th ink  I ' d  ra the r  l ook  a t  t he  da ta  

base  as  a  who le .  

I t  sounds  l i ke  EPA i s  i n te res ted  i n  l ook ing  a t  t he  acu te  and  

the  subchron ic  so r t  o f  as  one  la rge  da ta  base  suppor t i ng  each  

o the r .  I  t h ink  i t  does  genera l l y  suppor t  each  o the r .  And  i f  you  do  

tha t ,  t hen  you  can  use  the  - -  wha t ' s  the  name o f  tha t  s tudy?  

DR. ROBERTS:  M asumder . 

DR.  G INSBERG:  R igh t .  And  f i nd  a  NOAEL tha t  i s  

app l i cab le  to  ch i l d ren ,  a lbe i t  no t  neuro log ic  based  bu t  a t  l eas t  fo r  

sk in  l es ions  tha t  i s  . 015  wh ich  ge ts  us  away  f rom hav ing  to  use  

b igger  uncer ta in ty  fac to rs  than  sma l le r .  You  know,  we  can  use  

less  uncer ta in ty  i n  the  ana lys i s  i f  we  s ta r t  w i th  a  NOAEL o f  .015  

and  then  th ink  abou t  how we  wan t  to  l aye r  i n  the  uncer ta in ty  i n  

te rms  o f  the  l ack  o f  neuro log ic  da ta  i n  tha t  pa r t i cu la r  cohor t .  So  

we  have  a  NOAEL.  Bu t  the re ' s  a  bu t  abou t  tha t  NOAEL.  
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And ,  a l so ,  because  o f  t he  sever i t y  o f  e f fec ts  bo th  i n  

subchron ic  and  acu te  s tud ies  i n  the  .05  to  .1  range .  So  know ing  

tha t  we  do  have  concerns ,  you  know,  abou t  seve r i t y  o f  e f fec t ,  and  

know ing  the re ' s  an  unce r ta in t y ,  I  t h ink  you  can  eas i l y  j us t i f y  a  

ten fo ld  fac to r  be low the  NOAEL wh ich  wou ld  ge t  you  - -  J im  d idn ' t  

s ta te  th i s  - -  bu t  wou ld  ge t  you  down  to  .0015 ,  1 .5  V  to  the  m inus  

th i rd  m i l l i g ram per  k i l og ram per  day ,  as so r t  o f  t he b r igh t  l i ne fo r  

acu te  and  subchron ic .  

And  I  t h ink  I 'm  fai r l y  c omfo r tab le w i th  that . And  that  al so  

gets  us  to  th i s  th i r t y fo ld  range o f f  o f  t hat  LOAEL.  Bu t  i t  gets  you  

the re  a  s l i gh t l y  d i f f e ren t  way .  

My  concern  w i th  that  number  i s  t hat  i t ' s  no t  al l  t hat  f ar  f rom 

the  ch ron ic -based  RFD o r  the  ch ron ic  o ra l  MRL.  And  I  don ' t  know 

i f  t he  - -  you  know,  the  d i f f e rence  i s  l ess  than  an  o rde r  o f  

magn i tude .  And  I  don ' t  know o f  any  o the r  chemica l .  I  may  be  

wrong .  I  don ' t  have  IR IS  in  f ron t  o f  me .  Bu t  I  don ' t  know o f  any  

o the r  chemica l  f o r  wh ich  one  day  o f  exposure  i s  w i th in  - -  i s  

s ign i f i can t l y  l ess  than  an  o rde r  o f  magn i tude  d i f f e ren t  than  a  

l i f e t ime  o f  expose  in  te rms  o f  tox i c  seque lae .  

And  so  I  t h ink  i f  you  do  use  tha t  number  - -  and  I  cou ld  

suppor t  t ha t  number  i n  my  own  m ind  - -  I  t h ink  tha t  t he re  has  to  be  
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some d iscuss ion .  And  maybe  i t ' s  t he  e f fec t ,  you  know,  the  i ssue  o f  

adap ta t i on  to  a rsen ic ,  l ook ing  a t  t he  p le tho ra  o f  e f fec ts  tha t  occu r  

acu tel y  wh ich  may  be  d if f e ren t than  the  e f fec ts  tha t occur  

ch ron ica l l y ,  so  the re  may  be  a  sh i f t i ng  i n  te rms  o f  t ypes  o f  

t ox i ci t y .  

Bu t  l ook ing  a t  t he  ha l f - l i f e  o f  t he  chemica l  so  tha t  you ' re  no t  

ge t t i ng  a  bu i l dup ,  you  know,  the re ' s  no  accumu la t i ve  e f fec t .  You  

know,  to  see  why  acu te  wou ld  be  s im i la r  to  ch ron ic .  I t  wou ld  j us t  

he lp  r i sk  assessors  i n  the  reg ions ,  r i sk  assessors  a t  t he  s ta te  l eve l ,  

unders tand  why  these  numbers  a re  un ique ly  c lose  the  each  o the r  

f rom one  day  o f  exposure  to ,  you  know,  70  years  o f  exposure  fo r  

t h i s  par t i cu lar  chemical . 

DR.  ROBERTS:  Dr .  G insberg  and  Dr .  C lewe l l  t ook  d i f f e ren t  

pa ths  bu t  came bas ica l l y  to  the  same number .  

DR.  CLEWELL:  Tha t  a lways  happens .  

DR. ROBERTS:  Dr . K osnet t . 

DR.  KOSNETT:  A re  you  say ing  tha t  you  th ink  tha t  t he  .015  

i s  t oo  h igh?  

DR.  G INSBERG:  R igh t .  The  .015  wou ld  be  d i v ided  by  the  

ten fo ld  fac to r  t o  ge t  t o  1 .5  V  to  the  m inus  th i rd  was  the  p roposa l  I  

was  hear ing .  
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DR.  ROBERTS:  And ,  we l l ,  hea r ing  f rom yourse l f .  

And  i f  you ' re  p ressed  to  pu t  a  l abe l  on  tha t  ten fo ld ,  t ha t  

wou ld  be the i n t raspeci es var iabi l i t y  f a l l  i n to  that  category .  

DR.  G INSBERG:  Tha t  wou ld  be  - -  r i gh t .  Uncer ta in t i es  

abou t  ch i l d ren ' s  r i sk  i n  te rms  o f  no t  a l l  t he  endpo in ts  measured  in  

tha t  s tudy  and  a l so  the  sever i t y  o f  e f fec ts .  

DR. ROBERTS:  Dr . K osnet t . 

DR.  KOSNETT:  You ' re  say ing  a  NOAEL o f  1 .5  m ic rog rams  

pe r  k i l og ram per  day  essen t ia l l y .  

DR.  G INSBERG:  .015 .  

DR.  ROBERTS:  F i f t een  m ic rog rams  o r  .015  m i l l i g rams  pe r  

k i l og ram.  

DR.  G INSBERG:  R igh t .  So  i t ' s  10 .5  - -  10 .5  m ic rog rams .  

DR.  KOSNETT:  F i f t een .  

DR. ROBERTS:  Fi f t een. 

DR.  KOSNETT:  Bu t  I  t hough t  you  exp ressed  the  concern  

that  t hat  l evel  was  so  cl ose to  the subacute  and  acute l evel  and 

then  you  wondered  why  they  were  so  c lose .  

DR.  G INSBERG:  And  d i v ide  tha t  by  10 .  Then  we  d i v ide  

that  by  10  to  get  t o  a safe l evel .  

DR.  KOSNETT:  So  a  sa fe  l eve l  shou ld  be  ten fo ld  be low the  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

167


NOAEL.  

DR. GI NSBERG:  Ri ght . 

DR.  KOSNETT:  And  ca l l  t he  NOAEL .015  m i l l i g rams  pe r  

k i l og ram.  

DR. GI NSBERG:  Ri ght . 

DR.  KOSNETT:  I  j us t  wan ted  to  unders tand  where  you  were  

coming  f rom.  

I  had  jus t  ac tua l l y  a  few  comments  abou t  the  da ta  base  and  

how we can t r y  to  gain  some usef u l  i n fo rmat ion  f rom i t .  You  

know,  ce r ta in l y  the  M izu ta  s tudy  i s  impor tan t .  I  t h ink  many  

peop le  have  ta l ked  abou t  the  uncer ta in t i es  i nhe ren t  i n  the  dos ing .  

And  tha t ' s  t rue  mos t  o f  t hese  s tud ies .  And ,  i n  fac t ,  i n  some 

respec ts ,  s ince  i t  was  a  s ing le -source  i t em,  you  know,  maybe ,  

maybe  they  had  a  be t te r  than  o the r  s tud ies  i n  te rms  o f  how much  

they  took .  

Bu t  neve r the less ,  I  t h ink  i t ' s  sa fe  to  say  the re ' s  p robab ly  a  

range  o f  exposures .  I f  we  look  a t  t he  f i ve  pa t ien ts  fo r  wh ich  they  

had  u r ina ry  a rsen ic  concen t ra t i ons ,  the  leve ls  a re  such  abou t  f i ve  

to  ten  days  a f te r  t hey  s topped  us ing  i t  t ha t  t hose  pa t i en ts  p robab ly  

took  i n  more  than  3  m i l l i g rams  a  day .  

Bu t  as  my  co l l eague  he re  wou ld  p robab ly  say ,  Pe te r ,  j us t  as  
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some da ta  se ts  usua l l y  have  some peop le  on  the  h igh  s ide ,  some 

da ta  se ts  have  peop le  on  the  low  s ide .  And  i t ' s  conce ivab le  tha t  

t here  are  al so  some doses that  were l ess  than 3  m i l l i g rams  a day .  

I n terms of  the -- much has been sai d ear l i er , and I rai sed 

th i s  i n  a  ques t i on  w i th  Joyce  Tsu j i ,  who  spoke  to  us  ea r l i e r ,  abou t  

the  i ssues  o f  t he  sever i t y  o f  e f fec ts  and  wha t  t ype  o f  marg in  o f  

exposure  we  shou ld  have  w i th  respec t  to  the  sever i t y  o f  e f fec ts .  

I f  you  l ook  a t  t he  k ind  o f  symptoms  they  had  in  M izu ta ,  80  

percent  o f  t he pat i en ts  that  t hey  commented on  comp lained o f  

ano rex ia;  60  percent  had  nausea, 30  percent  had  vomi t i ng ;  and 

abou t  tha t  much  o r  pe rhaps  a  l i t t l e  b i t  l ess  had  d ia r rhea .  Bu t  abou t  

61  pe rcen t had  some edema o f  the  eye li ds  wh ich  has  been  

desc r ibed  in  o the r  subacu te  exposures  as  we l l .  

Wha t  exac t l y  the  pa thophys io logy  o f  t ha t  i s  and  whe the r  tha t  

rep resents  some d i f f use capi l l a ry - t ype p rob lems ,  l eak ,  has  been 

desc r ibed  in  ve ry  h igh  dose  a rsen ic  exposure  i s  no t  rea l l y  c lea r  to  

me. 

Then  men t ioned  musc le  tenderness ,  and  s l i gh t l y  under  20  

pe rcen t  o f  t he  pa t ien ts  a  l oss  o f  pa te l l a  re f l ex .  And  th i s  m igh t  

rep resen t  a  fo rm o f  pe r iphe ra l  neu ropa thy ,  a l though  no t  a  seve re  

one .  And  they  commented  tha t  abou t  50  pe rcen t  o f  t he  sub jec ts  
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had  a  dec rease  in  the i r  hemog lob in  by  the  second  week  o f  t he  

eva lua t ion .  

So  we have some cl ass i c mu l t i sys tem ic f i nd ings  that  have  

been  seen  in o the r  a rsen ic  s tud ies .  One  thi ng  tha t was  interes ti ng 

tha t  t hey  commented  on  i s  t ha t  4  o f  20  sub jec ts  on  whom they  d id  

e lec t roca rd iog rams  had  a  p ro longa t ion  o f  t he  QT in te rva l .  

Th i s  i s  i n te res t i ng .  Because  in  o the r  s tud ies  i n  wh ich  peop le  

have taken  s l i gh t l y  t o  qu i te a b i t  more arsen ic i n  t he acute o r  

subacute set t i ngs ,  t here has  - -  i t ' s  wel l -documented  that  t here i s  

p ro longa t ion  o f  t he  QT in te rva l .  

And  in fac t,  i n recen t exper ience  us ing  approx imatel y  10  

m i l l i g rams  o f  a rsen ic  a  day  in te rvenous ly  i n  the  t rea tmen t  o f  t he  

pat i en ts  w i th  acute p romyelocy t i c  l eukemia,  t here have been 

severa l  repor t s  o f  p ro longa t ion  o f  t he  QT in te rva l .  And ,  i n  fac t ,  

t ha t  has  led ,  and  I  be l i eve  in  as  many  o f  f i ve  pa t ien ts  so  fa r  

documented ,  to rsade  de  po in tes ,  wh ich  i s  a  t ype  o f  a t yp i ca l  

ven t r i cu la r  tachycard ia ,  and  in  a  coup le  o f  repor t s  i n  the  pas t  two  

years  tha t  have  been  pub l i shed ,  th i s  was  a  fa ta l  ou tcome.  The  

pa t i en ts  cou ld  no t  be  resusc i ta ted  f rom i t .  

So  when  you  see  p ro longa t ion  o f  t he  QT in te rva l  i n  the  

M izu ta  s tudy ,  a l though  no  one  apparen t l y  d ied  - -  no  one  d id  d ie  o f  
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ma l i gnan t  a r rhy thmia  - -  i t  s t i l l  g i ves  you  some concern  tha t  you  

a re  bo rder ing  po ten ti al l y  on  an  e f fec t tha t  i s  l i f e  threa ten ing  if  i t 

we re  to  ge t  a  s l i gh t l y  b i t  h ighe r .  And  so  you  may  no t  have  a  b ig  

marg in  fo r  t hat  po tent i al  ou tcome. 

And  by  the way ,  i t  was  i n teres t i ng  they  repeated the  

e lec t roca rd iog rams  in  the  M izu ta  s tudy ,  and  they  sa id  the  

p ro longed  QT in te rva l  was  no  longer  found .  So  tha t  was  one  

pa r t i cu la r  f i nd ing  tha t  I  t hough t  was  pa r t i cu la r l y  no tewor thy .  

Now,  a re  the re  any  h i s to r i ca l  t h ings  we  can  look  a t  i n  the  

l i t e ra tu re  tha t  haven ' t  been  c i ted  in  Bob  Benson 's  document?  And ,  

Bob ,  I  t h ink  i t ' s  a  ve ry  n i ce  document .  Bu t  the re  a re  a  few  th ings  

tha t  we  cou ld  pe rhaps  supp lemen t  i n  i t .  And  I  don ' t  have  a l l  t he  

p r imary  l i t e ra tu re  he re  w i th  me ;  a l though  I ' ve  read  mos t  o f  i t .  

As  p robab ly  mos t  o f  you  know,  the re  was  a  ma jo r  ou tb reak  o f  

arsen ic po i son ing  at  t he tu rn  o f  t he centu ry  i n  B r i t t ain  cal l ed  the  

" M anches ter  Beer  Ep idemi c. "  

And  wha t happened  the re  was  tha t  the  beer  tha t was  made  

was  made  f rom some inve r t  sugar .  And  to  i nve r t  t he  sugar ,  t hey  

t reated i t  w i th  su l fu r i c  aci d .  And  the su l fu r i c  aci d  came f rom 

py r i t es  in  the  Py renees  tha t was  con tami na ted  w ith a rsen ic .  And  

the re  were  severa l  t housands  peop le  who  became w i l l ,  and  the re  
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were  some dea ths .  

The  beer  was  found  to  have  be tween  1  to  4  m i l l i g rams  pe r  

l i t e r  o f  arsen ic  as  anal yzed ,  actual l y  f a i r l y  c aref u l l y  by  a chemis t  

by  the  name o f  De l l a feene  (ph )  and  some o the rs .  And  th i s  i s  ve ry  

we l l  documen ted  in  the  Roya l  Commiss ion ,  t he  Repor t  o f  t he  

Roya l  Commiss ion ,  wh ich  I  happen  to  have  a  copy  o f .  I t ' s  abou t  

400  pages .  And  i t  was  p robab ly  the  bes t  documen t  on  ch ron ic  

arsen ic po i son ing  at  t hat  t ime in  the wor ld .  

One  o f  t he  th ings  tha t  t hey ,  a l so ,  documen ted  in  these  

sub jec ts  was  pe r iphera l  neu ropa thy .  And ,  a l so ,  a  i n te res t i ng  

f i nd ing  tha t has  shown up  in  many  p laces  is  the  appearance  o f  

herpes l ab ial i s .  

And  th i s  has  been  ano the r  th ing  abou t  a t  t hese  pa r t i cu la r  

doses ,  i n  fac t ,  I  t h ink  i t  was  repo r ted  i n  the  M izu ta  s tudy  as  we l l .  

And  the re ' s  been  - -  a rsen ic  has  been  used  c lass ica ll y  fo r  the 

t reatmen t  o f  t h ings  l i ke asthma. And  i t ' s  bel i eved  to  have  

po ten t i a l l y  some suppress ion  o f  i n f l ammat ion  o f  t he  immune  

sys tem. And  i t ' s  i n teres t i ng  to  see that ,  i n  t he beer  epidemic  and 

o the r  cases  li ke  thi s,  he rpes  has  come fo rward  as  a  s ide -e f fec t i n 

some peop le .  

The  o the r  b ig  i nc iden t  tha t  has  some in fo rmat ion  i s  - -  no t  
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i nc iden t  bu t . . .  A rsen ic  has  been  used  in  the  fo rm o f  Fow le r  

So lu t i on  as  a therapeut i c  agent .  I t  was  o r i g inal l y  descr ibed  by  

Thomas  Fow le r  i n  1780 ,  a l t hough  he ' s  no t  respons ib le  fo r  i t  

because  he  was  a  phys ic ian  a t  t he  hosp i ta l  and  he  saw tha t  a  l o t  o f  

peop le  were  ge t t i ng  these  pa t ten  med ic ines  and  coming  in to  h i s  

c l i n i cs .  He  was  wonder ing  wha t  they  were  tak ing .  

And  then  he  wen t  a round  the  co rne r  to  the  pa t ten ,  to  the  

shop ,  and  bough t  i t ,  a  nonphys ic ian ' s  o f f i ce .  And  then  had  i t  

ana lyzed ,  and  he  found  ou t  i t  was  a rsen ic .  And  he  made  h i s  own  

and  he  wro te  abou t  i t  and  i t ' s  named a f te r  h im.  

Bu t  i t  bas i ca l l y  - -  when  he  o r ig ina l l y  used  i t ,  he  gave  11 .4  

m i l l i g rams  a  day .  And  h i s  f i r s t  - -  I  t h ink  o f  h i s  f i r s t  242  pa t i en ts ,  

he  sa id  tha t  saw improvements  i n  th ings  l i ke  feve r  - -  and  p robab ly  

rheumat i c  feve r  - -  he  was  t rea t ing  in  abou t  220-some odd  o f  t hose  

pa t i en ts .  Bu t  he  sa id  tha t  a  th i rd  o f  h i s  pa t i en ts  had  e i the r  nausea ,  

vomi t i ng ,  o r  abdomina l  pa in .  

Never the less ,  because  the  d rug  was  though t  to  have  some 

the rapeu ti c bene f it ,  i n fac t,  i t  rea ll y  became a  mai ns tay  o f  a  lot  o f  

t herapy  f rom the 19 th  Cen tu ry  up  un t i l  t he m id  20 th  Cen tu ry .  I t  

was  on  the  U .S .  Pharmacope ia .  I  t h ink  i t  go t  o f f  t he  U .S .  

Pharmacope ia  abou t  m id  cen tu ry ,  20 th  Cen tu ry .  
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I t  was  cus tomar i l y  g i ven  in  a  dose  o f  be tween  5  to  10  

m i l l i g rams .  In te res t i ng ,  the re  was  ac tua l l y  a  con t ro l l ed  s tudy  o f  

t he  use  o f  a rsen ic  in  the  trea tmen t o f  as thma per fo rmed  a t Harva rd  

Un ive rs i t y  by  Har tne r  and  Nov ich  i n ,  I  t h ink ,  i t  was  i n  the  l a te  

1960s .  And  they  gave  be tween  5  to  6  m i l l i g rams  pe r  day  to  adu l t s .  

And  they  sa id  one - fo r th  o f  t he i r  pa t i en ts  had  gas t ro in tes t i na l  s ide  

e f fec ts .  

And  that  f i t s  i n .  Essen t i al l y ,  i t ' s  a pat tern  that  i n  t he range  

o f  anywhere f rom 5  m i l l i g rams  o r  so ,  g i ve o r  t ake  a few 

m i l l i g rams ,  peop le  who  have  rece ived  i t  on  a  subacu te  bas is  had  

adverse  s ide -e f fec ts  anywhere  f rom gas t ro in tes t i na l  t h ings  be ing  

common ly  repo r ted  to  po ten t i a l l y  some o f  t hese  o the r  th ings  l i ke  

the  QT p ro longa t ion ,  wh ich  i s  concern ing .  

And  i f  we  look  a t  wha t  Bob  has  wr i t t en  up ,  Bob  Benson ,  i t  

f a l l s  i n  p re t t y  much  w i th  c lose  to  wha t  you  sa id  abou t  .05  

m i l l i g rams  pe r  k i l og ram per  day  fo r  be ing  a  dose  where  you  can  

see  these  e f fec ts .  

But  because  o f  the  uncer tai nt y  i n  the  exac t doses  and  

because  o f  t he  sub t l y  and  nonspec i f i c i t y ,  I  t h ink  we  have  to  be  

concerned  tha t  tha t  i s  no t ,  you  know,  when  we  ca l l  i t  a  LOAEL,  

t ha t' s  doesn ' t mean  - -  tha t' s  wha t - -  those  a re  the  numbers  tha t  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

174


have  been  repor ted .  I t  doesn ' t  mean  tha t  some o f  these  symptoms 

jus t  beg in  a t  t ha t .  I  mean ,  tha t ' s  p robab ly  the  cen t ra l  po in t  o f  

where  these  e f fec ts  emerge .  

A nd some peopl e, they mi ght emerge at somewhat l ower 

doses. So  I  real l y  t h ink  i t  wou ld  be - -  i t ' s  very  wel l  j us t i f i e d  to  

pu t  a safety  marg in  below that  as to  where the f i r s t  ef fect s  m igh t  

pa r t i cu la r l y  appear .  

F ina l l y ,  w i th  respec t  to  the  ch ron ic  exposures ,  the  M izu ta  

paper  has  been  c i ted .  The  concern  I  have  abou t  ove r - re l y ing  on  

tha t  one  pa r t i cu la r  paper  i s  the  fac t  t ha t ,  a l t hough  th i s  s tudy  has  

cons iderable mer i t  t o  i t  i n  t he fact  t hat  i t ' s  one o f  t he l argest 

s tud ies  done  in  recen t  t imes  to  do  fu l l  examina t ions  on  peop le ,  I  

t h ink  the re  were  severa l  - -  wha t?  - -  6 ,000  o r  some sub jec ts .  

The  dose  recons t ruc t i on  i n  he re  i s  no t  - -  was  no t  done  ve ry  

p rec i se l y ,  I  don ' t  be l i eve .  In  fac t ,  a l t hough  the  au tho rs  have  pu t  i n  

dose  ranges  in  te rms  o f  m ic rog rams  pe r  k i l og ram per  day ,  i t ' s  

repo r ted  i n  terci l es .  And  the actual  - -  t here i s  no  actual  repo r t i ng  

on  the  vo lume o f  wa te r  tha t  these  spec i f i cs  cases  took .  

And  a l though  I  t h ink  they  had  some genera l  i deas ,  I  t h ink  

the re  was  no t  a  de ta i l ed  vo lume assessment  done  to  the  ex ten t  tha t  

we  wou ldn ' t  wan t  to  - -  we  wou ld  wan t  to  t rea t  th i s  - -  we 'd  be  ve ry  
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caref u l  t o  t reat  i t  i n  quan t i t at i ve terms  as to  the m icrog ram per 

k i l og ram per  day .  

I f  we  look  a t  o the r  p laces  a round  the  wor ld  where  the re ' s  

been  sk in  l es ions  desc r ibed ,  p robab ly  we  can ,  a l so ,  l ook  i n  te rms  

o f  Ch i l e  and  Argen t ina .  And  C laud ia  Hopenhayn-R ich ,  when  she  

was  the re ,  has  ce r ta in l y  been  down the re  and  done  some s tud ies  

the re .  

Bu t ,  C laud ia ,  i n  you r  s tudy ,  i n  A rgen t ina ,  the  h igh  a rea  had  

abou t  a  hundred ,  ave raged  178  m ic rog rams  pe r  l i t e r .  And  I  t h ink  I  

know tha t  the re  were  some a reas  tha t  were  h igher  and  some a reas  

were  lower .  And ,  you  know,  I ' d  l i ke  to  hear  you r  comment  as  to  

wha t  m igh t  have  been ,  you  know,  rea l l y  t yp i ca l  o f  t he  a reas .  

Bu t  we  need  to  bear  the  h i s to ry  o f  t ha t  a rea  in  m ind .  Tha t  

a rea  came the  li gh t  i n  the  ea r ly  20 th  Cen tu ry  because  o f  thi s 

pecu l i a r  and  d i s t i nc t i ve  sk in  l es ion  tha t  these  peop le  had .  And  i f  

we  assume rough ly  tha t  200  m ic rog rams  pe r  l i t e r  was  invo lved  and  

we  assume that  peop le consumed two  l i t ers  and  we d i v ide that  ou t  

by  t yp i ca l  adu l t  body  we igh t ,  wha t  wou ld  we  ge t?  

We wou ld  ge t  400  m ic rog rams  a  day  d i v ided  by  70 ,  wou ld  be  

5  m ic rog rams  pe r  day ,  5  m ic rog rams  pe r  k i l og ram g rams  pe r  day ,  

wh ich  i s  l ower  than  .05  m ic rog rams  - -  o r  .015  m i l l i g rams  pe r  
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k i l og ram per  day  o r  l ower  than 15  m i l l i g rams  per  day .  

And ,  i n  fac t ,  i f  we  take  the  lowes t  - -  i f  we  go  to  the  

Ta iwanese  s tudy ,  they  EPA assume - -  wha t?  - -  . 17  m i l l i g rams  pe r  

l i t e r  i n  the water  i n  the l ow  area.  Now they  mu l t i p l i ed  that  by  4 .5  

l i t e rs  wh ich  was  the  amoun t  tha t  has  cons ide red  by  some,  bu t  no t  

eve ryone ,  to  rep resen t  the  amoun t  tha t  adu l t  men  consumed.  

But even i n the EPA gui dance or EPA memos have sai d that 

the  fema le  d idn ' t  consume 4 .5  l i t e rs  pe r  day .  The  adu l t  f ema les  

consumed th ree l i t ers  per  day  and  in  that  t h ree l i t ers  we wou ld  

i nc lude  a  l i t e r  f o r  cook ing  wa te r .  So  i f  you  mu l t i p l y  tha t  ou t  you  

ge t  l ess  than  .015  m i l l i g rams  pe r  k i l og ram per  day .  

And  I  t h ink  i f  we bel i eve - -  g ranted ,  t here  are uncer tain t i es 

and  we  don ' t  have  t ime  to  even  ta l k  abou t  the  uncer ta in t i es  i n  the  

dose  assessmen t  i n  the  l ow  g roup ings  i n  the  same s tudy .  

Bu t  never the less ,  i f  you  wou ld  say  tha t  a round  tha t  a rea ,  

a round  tha t  range ,  a round  200  m ic rog rams  pe r  l i t e r  o f  a rsen ic  i n  

wa te r ,  t he re  were  sk in  l es ions ,  tha t  w i l l  p robab ly  be  less  than  .015  

i n  terms  o f  a  ch ron ic  NOAEL.  

DR.  ROBERTS:  Bu t  j us t  t o  j ump  in ,  I  don ' t  t h ink  tha t ' s  

be ing  p roposed  as  a  ch ron ic .  I  t h ink  i t ' s  be ing  p roposed  as  a  

subacu te  o r  i n te rmed ia te  exposure  - -
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DR.  KOSNETT:  We l l ,  t he  documents  tha t  we 've  been  asked  

to  comment  on  i nc lude  bo th  - -  a t  l eas t  Bob ' s  documen t  ta l ks  up  to  

years  o f  exposure .  

DR. ROBERTS:  Y eah.  A nd there i s i nf ormat i on and there 

i s,  i n fac t,  a  ch ron ic  re fe rence  dose .  And  I  thi nk  the  exerc ise  

they ' re  go ing  th rough  he re  i s  to  t r y  and  deve lop  a  re fe rence  dose  

fo r  exposure  pe r iods  tha t  a re  sho r te r  than  tha t .  

DR. GI NSBERG:  Can I f ol l ow-up? 

DR.  HOPENHAYN-RICH:  Can  I  j us t  answer  to  the  - -

DR. GI NSBERG:  Sure.  Go ahead. 

DR.  ROBERTS:  I  t h ink  C laud ia  has  been  sh i f t i ng  he r  body  

we igh t  eve r  s ince  you  c i ted  he r  s tudy .  So  le t ' s  l e t  he r  j ump in  rea l  

qu i ck  on  tha t  and  then  le t ' s  t r y  and  so r t  o f  - -

DR.  HOPENHAYN-RICH:  Yeah .  I  j us t  wan t  to  c la r i f y  a  

l i t t l e  b i t  t he d i f f erence between some o f  t he ear l y  repo r t s  i n  

A rgen ti na  in  the  a rea  o f  the  Prov idence  o f  Cordoa  (sp )  where  a ll 

t he cases w i th  sk in  l es ions  that  were  cl ear l y  at t r i bu ted to  arsen ic  

exposure  were  found .  

The  d i f f e rence  be tween  those  cases  and  the  s tudy  tha t  we  

conduc ted ,  wh ich  was  an  eco log ica l  s tudy  by  a reas  in  tha t  same 

p rov ince  i n  wh ich  we  d i v ided  a l l  t he  coun t ies  i n to  h igh ,  l ow ,  and  



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

178


med ium - -  h igh ,  med ium,  and  low  exposures .  And  the  exposure  

tha t  we  de r i ved  f rom the  h igh  exposure  g roup  was  based  on  the  

ava i l ab le  da ta  tha t  we  cou ld  f i nd  on  wa te r  l eve ls .  

Bu t  wha t  I  wan t  to  c la r i f y  i s  tha t  we  were  look ing  a t  b ladder ,  

l ung ,  and  k idney  cancer  ra tes  and  no t  a t  t he  exposure  o f  t he  cases  

tha t  had  sk in  l es ions .  The  exposures  in  tha t  a rea  range  f rom ze ro  

- -  we l l ,  t he  repor ted  de tec t i on  l im i t  t ha t  the  pub l i c  wa te r  company  

had  at  t he t ime was  40  m icrog rams  per  l i t er .  And  so  the l evel s  

were  - -  f rom the  da ta  tha t  we  found  were  f rom less  than  40  

m ic rog rams  pe r  l i t e r  up  the  4 ,000  o r  3 ,800  m ic rog rams  pe r  l i t e r .  

So  i t ' s  rea l l y  ha rd  o r  I  wou ld  j us t  cau t ion  i n  mak ing  the  

compar i son  be tween  ou r  s tudy  and  a l l  t he  documented  cases  o f  

sk in  l es ions .  

DR.  ROBERTS:  Dr .  Kosnet t ,  I  guess  I 'm  t r y ing  to  d i s t i l l  

you r  comments .  I 'm  ga the r ing  the  impress ion  tha t  you  th ink  an  

examina t ion  o f  some o the r  s tud ies  tha t  pe rhaps  were  no t  i nc luded  

m igh t  l ead  to  a  l ower  LOAEL va lue  than  .05 ;  i s  tha t  co r rec t?  

DR.  KOSNETT:  We l l ,  I  was  mak ing  a  d i s t i nc t i on  be tween  a  

few more  exposure  and  a  few years  o f  exposure .  So  when  I  

i n i t i a l l y  - -  t he  f i r s t  pa r t  o f  my  comments  were  ta l k ing  abou t  .05  i n  

te rms  o f  a  few  mon ths  o f  exposure ,  f rom a  few days  to  up  to  a  few  
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mon ths .  Bu t  when  we  were  l ook ing  a t  t he  EPA documen t  tha t  we  

were  p rov ided  and  sugges ted  the  leve l  o f  . 015  fo r  a  l onger  te rm 

exposure  up  to  seve ra l  yea rs ,  I  t h ink  the  document  - -

DR.  ROBERTS:  Yeah ,  ac tua l l y ,  I  t h ink  once  you  ge t  ove r  - -

we l l ,  i t  depends  on  the  p rog ram - -  seven  years  up ,  you  wou ld  go  to  

a  ch ron ic  re fe rence  dose ; i s  tha t co r rec t? 

DR.  KOSNETT:  We l l ,  - -

VOICE:  We l l ,  f o r  a  super fund ,  tha t  i s  co r rec t .  

DR.  ROBERTS:  Fo r  a  super fund .  And  OPP i t ' s  a  sho r te r  

pe r iod?  

VOICE:  S ix  mon ths ,  ove r  s i x  mon ths .  

DR.  ROBERTS:  Over  s i x  mon ths  you  wou ld  use  the  ch ron ic  

o r  re fe rence  dose  wh ich  i s  3  to  the  m inus  4 ,  i f  I 'm  no t  m is taken .  

And  I  be l i eve  we ' re  no t  be ing  asked  to  comment  on  tha t .  They ' re  

t r y i ng  to come up  w ith a  re fe rence  dose  tha t can  be  - -

DR.  KOSNETT:  Fo r  up  to  s i x  mon ths .  

DR.  ROBERTS:  - -  used  fo r  up  to  s i x  mon ths  wor th  o f  

exposure .  

DR.  KOSNETT:  Tha t ' s  co r rec t .  

DR. ROBERTS:  Just to cl ar i f y that f or the Panel . 

DR.  KOSNETT:  A l l  r i gh t .  Then  bear  i n  m ind  tha t  my  
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comments  abou t  the  .015  pe r ta in  to  a  l onger  pe r iod  o f  t ime  as  

d i scussed  in  the  document  tha t  Dr .  Benson  and  o the rs  worked  on .  

DR. ROBERTS:  Dr . Wargo. 

DR.  WARGO:  I ' l l  be  ve ry  b r ie f .  I  wan ted  to  make  a  coup le  

o f  po in ts .  One  i s  tha t  I  f i nd  tha t  the  absence  o f  t es t i ng  o f  t he  

m ix tu re  CCA to  be  qu i te  pe rsuas ive  to  me  to  be  cau t ion  abou t  th i s  

cho ice .  

The  second  po in t  t ha t  I  wan ted  to  make  has  to  do  w i th  the  

absence  o f  deve lopmenta l  neu ro tox i c i t y  tes t i ng .  And  look ing  back  

ove r  the  h i s to ry  o f  l ead ,  I  t h ink  l ead  i s  p robab ly  ou r  bes t  examp le  

o f  t he  k ind  o f  e r ro r  tha t ' s  poss ib le  to  make  in  th i s  a rea .  

And  then  th ink ing  abou t  the  i ns t i t u t i ona l  h i s to ry  o f  t h i s  

g roup  in  sugges t ing  to  EPA over  the  pas t  th ree  o r  fou r  yea rs  i n  

pane ls  tha t  I ' ve  pa r t i c ipa ted  in ,  encourag ing  the  Agency  to  reques t  

DNT da ta  on  pes t i c ides ,  wh ich  you  have  gone  ahead  and  you 've  

done .  And  i t ' s  i n  the  p rocess  o f  be ing  pu t  t oge the r  and  be ing  

submi t ted  to  the Agency .  And  I  app laud  that  move. 

Bu t  s t i l l  f o r  t he  vas t  ma jo r i t y  o f  pes t i c ides ,  we  don ' t  

unders tand  tha t  e f fec t .  Tha t  i s  to  me ,  a l so ,  ve ry  pe rsuas ive  to  

p roceed  ve ry  cau t ious l y  he re .  Thank  you .  

DR.  ROBERTS:  And  a t  t h i s  j unc tu re ,  wou ld  you  wan t  to  
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exp ress  that  caut i on  i n  quan t i t at i ve terms  o r  j us t  p ref er  t o  have i t  

as  a qual i t a t i ve s tatement .  

DR. WA RGO:  A t thi s poi nt I thi nk I woul d rather l eave i t to 

t he  peop le  tha t a re  the  tox i co log is ts .  

DR.  ROBERTS:  Thanks ,  Dr .  Wargo .  Le t ' s  see ,  I  have  now 

Dr .  Chou ,  Dr .  B ruckner ,  D r .  Ba tes .  

DR.  CHOU:  Si nce  I ,  a l so ,  men t ioned  the  meta l  i n te rac t i on  

yes te rday ,  I  t hough t  I  need  to  c la r i f y  tha t .  The  in te rac t i on  I  

men t ioned  yes te rday  be tween  z inc  and  copper  and  z inc  - -  se len ium 

and  - -  no ,  a rsen ic .  I t ' s  ge t t i ng  too  the  la te  i n  the  a f te rnoon .  

Be tween  a rsen ic  and  z inc  and  a rsen ic  and  copper ,  these  ev idence  

a re  on ly  show ing  in  an ima l  mode ls .  We a l l  know,  even  fo r  a rsen ic  

i t se l f ,  we  don ' t  have  good  an ima l  da ta  ye t .  

So my poi nt i s we are not ready to take thi s i nto 

cons ide ra t i on  i n  th i s  round  o f  r i sk  assessmen t .  And ,  however ,  i t  i s  

p robab ly  i t ' s  a  recommenda t ion  fo r  fu tu re  research .  So  I  j us t  wan t  

t o  pu t  t h i s  t o  res t .  

DR.  ROBERTS:  Thank  you .  D r .  B ruckner ,  I  know you  had  

you r  hand  up  a  moment  ago .  D id  you  wan t  to  comment  aga in  o r  

add  to  you r  p rev ious  comments?  

DR. BRUCK NER:  Just a sor t of  a comment .  Thi s i s more 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

182


genera l .  The  impress ion  I 'm  ge t t i ng  i s  t ha t  t he  con t r i bu t i on  f rom 

p layg round  equ ipmen t  to  background  leve ls ,  pa r t i cu la r l y  where  

you  have  h igh  wa te r  l eve l s ,  i s  go ing  to  be  awfu l l y  sma l l .  On  the  

o the r  hand ,  i t  i s  an  add-on  to  wha t  the  background  i s .  

I 'm  jus t  cu r ious ,  I  guess ,  i n  genera l ,  abou t  wha t  we  do  he re  

i s  go ing  to  be  i n teg ra ted  w i th  EPA 's  dec i s ion  on  l eve ls  i n  wa te r .  

A re  those  en t i re l y  separa te  th ings?  I 'm  jus t  wonder ing  abou t  the  

impac t  o f  wha t  we  do  he re .  

DR. EDWA RDS:  I 'm Debbi e Edwards f rom the 

An t im ic rob ial  P rog ram. We in tend  to ,  as I  said ,  o r  as someone  

sa id  ea r l i e r ,  l ook  a t  a reas  where  i t  makes  sense  to  aggrega te  the  

exposures .  And  so  we 've  ta l ked  abou t  aggrega t ing  maybe  

p layg round  and  decks  and  so  on  and  so  fo r th .  

The  issue  o f  the  wa ter  i s  i nteres ti ng  in  thi s case  because  it  i s 

ac tua l l y  pa r t  o f  t he  background  cancer  r i sk  i n  the  coun t ry .  So  we  

need  to  take  tha t  i n to  accoun t  i n  mak ing  dec i s ions  abou t  wha t  to  

do ,  j us t  as  you  sa id ,  whe the r  i t  makes  sense  to  add  any  add i t i ona l  

r i sk .  

Bu t  whe the r  we ' l l  ac tua l l y  add  them a l l  t oge the r ,  I  don ' t  - -

we  haven ' t  made  tha t  de te rm ina t ion  ye t .  

DR. ROBERTS:  Dr . Bates. 
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DR.  BATES:  I  j us t  wan ted to  ex tend  someth ing  that  M ic hael 

Kosne t t  sa id ,  and ,  a l so ,  to  re i te ra te  the  po in t  t ha t  I  made  yes te rday  

abou t  one  o f  t he  d i f f e rences  be tween  tox i co logy  and  ep idemio logy  

i s  the  uncer ta in t i es  o f  t he  exposure  measures .  And  i t ' s  a lways  

impor tan t  t o  take  those  in to  accoun t .  

Bu t  somet imes  you  can  ac tua l l y  make  some p red ic t i ons  abou t  

the  b ias  and  the  d i rec t i on  o f  t he  exposure  measure ,  and  tha t ' s  qu i te  

impor tan t  because ,  i f  you  a re  underes t ima t ing  the  exposure  o f  

concern ,  tha t  a t  l eas t  e r ro rs  on  the  s ide  o f  pub l i c  sa fe ty .  

On  the  o the r  hand ,  i f  you ' re  ove res t ima t ing  i t ,  t hen  tha t ' s  

so r t  o f  po ten t ia l l y  goes  aga ins t  t he  pub l i c  hea l th  because  you  end  

up  w i th  d i v id ing  a  too -h igh  fac to r  by  an  uncer ta in ty  fac to r  and  

ar r i v i ng  at  some u l t imate  conclus ion  wh ich  i s  t oo  h igh .  

Anyway ,  i t  i s  poss ib le somet imes  to  make some educated 

guesses  abou t  the  d i rec t i on  o f  t he  b ias .  And  to  i l l us t ra te  tha t  by  

l ook ing  a t  Masumda s tudy  - -  wh ich  I  know someth ing  abou t ,  I  

guess ,  because  i t  was  done  by  co l l eges  o f  m ine  - -  t he  exposure  

measure  was  based  on  so r t  o f  one  measure  o f  t he  wa te r  o f  t he  we l l s  

wh ich  peop le were us ing  at  t he t ime. 

Now,  tha t  w i l l  usua l l y  t end  to  l ead  to  an  underes t ima te  o f  

t he  observed  e f fec t  l eve l  o r  l owes t  observed  e f fec t  l eve l .  The  
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r eason  is  tha t peop le  mi gra te be tween  the  p laces .  And  wha t  

happens  i s  tha t  peop le  who  were  l i v i ng  i n  pe rhaps  us ing  more  

we l l s  w i th  h igher  a rsen ic  l eve ls  w i l l  move  to  p laces  where  the re  

a re  l ower  l eve ls  and  they  w i l l  t u rn  up  in  you r  es t ima te  as  show ing  

e f fec ts  w i th  l ower  exposures .  

And ,  o f  cou rse ,  i t  w i l l  go  i n  the  o the r  d i rec t i on ,  t oo .  Bu t  t he  

general  t endency  w i l l  be to  b ias the l owes t  observed  ef fect  l evel s  

and  no  e f fec t  l eve ls  down lower .  So  I  guess  somebody  has  

ca l cu la ted  wha t  i t  i s  i n  te rms  o f  body  we igh t  t hese  f rom the  

Masumda s tudy .  

So we  can  fee l some con f idence  tha t a t  l eas t fo r  the  measures  

o f  e f fec t  t ha t  were  pub l i shed  tha t  we ' re  p robab ly  underes t ima t ing  

the  LOAELs  and  the  NOAELs .  On  the  o the r  hand ,  I  know i t  was  a  

reasonab ly  rap id  examina t ion  wh ich  was  g i ven  and  the re  was  no  

measures  o f  neuro log ica l e f fec t fo r  examp le .  There  was  a  

pa r t i cu la r  emphas is  on  sk in  ke ra toses  and  p igmen ta t i on .  

So  anyway ,  I  wou ld  j us t  add  tha t  someth ing  tha t  needs  to  be  

taken  in to  accoun t ,  pa r t i cu la r l y  when  cons ide r ing  wha t ' s  the  

approp r ia te  uncer ta in ty  fac to r  to  app ly  to  pa r t i cu la r ,  I  f i nd  i t  ve ry  

d i f f i c ul t .  I 'm  no t  su re how to  est imate the d i rect i on  o f  t he b ias i n  

the  M izu ta  S tudy .  I t  cou ld  have  po ten t ia l l y  gone  e i the r  way .  I t  
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may  ve ry  much  dependen t  on  the  op in ion  o f  t he  i nves t iga to rs .  

So  I  t h ink  that  uncer tain t y  i s  someth ing  that  needs  to  be  

taken  in to  accoun t  pa r t i cu la r l y  i f  we ' re  cons ide r ing  lower ing  the  

uncer tain t y  facto r .  

DR.  ROBERTS:  Okay ,  t hank  you ,  D r .  Ba tes .  Le t  me  jus t  

g i ve  you  my  impress ions .  

F i r s t  o f  a l l ,  I  guess  I  need  to  say ,  s ince  in  p rev ious  Pane ls  

I ' ve  been  c r i t i ca l  o f  t he  Agency  o f  no t  mak ing  enough  use  o f  

human data. I  wou ld  have to  say  i n  t h i s  case that  i t ' s  cer tain l y  f ai r  

t o  s ta te  tha t  you  have  made  ve ry  good  use  o f  human da ta  and ,  i n  

fac t ,  have  re l i ed  on  i t ,  I  t h ink ,  f o r  ve ry  good  reasons  in  th i s  

pa r ti cu la r  case .  

When  you  re l y  on  human da ta ,  t hough ,  I  t h ink  you ' re  i n  the  

s it ua ti on  where  it ' s  ve ry  easy  - -  espec ia ll y  case  s tud ies  and  thi s 

k ind  o f  s tu f f .  They ' re  a l l  go ing  to  be  f l awed  to  one  ex ten t  o r  

ano the r .  And  I  t h ink  the  usua l  p rocedure  o f  so r t  o f  se t t i ng  up  a  

s ing le  s tudy  i s  k ind  o f  t he  s tudy  w i th  some o the r  suppor t i ng  

i n fo rma t ion  p robab ly  doesn ' t  wo rk  ve ry  we l l  i n  t h i s  k ind  o f  

s i t ua t i on  where  you  rea l l y  have  a  l o t  o f  s tud ies  they  a l l  have  so r t  

o f  one  f l aw  o r  ano the r .  

Bu t  i n  th i s  par t i cu lar  case in  regard  to  the LOAEL,  they  al l 
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seem the  come up  w i th  abou t  the  same answer .  So  even  though  

each  s tudy  has  a  weakness ,  I  t h ink  the re ' s  some reassurance ,  I  

t h ink ,  i n  the  fac t  t ha t  a l l  o f  t he  s tud ies  w i th  the i r  va r ious  

weaknesses  seem to  be  te l l i ng  you  the  same th ing  and  tha t  i s  t he  

LOAEL i s  r i gh t  abou t  05 .  

So  I  guess  my  response  to  the  ques t i on  abou t  us ing  the  

LOAEL o f  . 05 ,  I  t h ink  i t ' s  reasonab ly  sound .  

Aga in ,  I 'm  re luc tan t  - -  I ' d  be  re luc tan t  t o  po in t  t o  a  s ing le  

s tudy  as  the  bas i s  o f  t ha t .  I  t h ink  when  you ' re  us ing  th i s  k ind  o f  

i n fo rma t ion ,  I  t h ink  tha t  t he  s t reng th  comes  f rom the  body  o f  

i n fo rma t ion ,  t he  b read th  o f  i n fo rma t ion ,  g i v ing  you  re la t i ve l y  

cons i s ten t  resu l t s .  

The  o the r  th ing  tha t  you  asked  i s  shou ld  the  seve r i t y  o f  t he  

e f fec ts  be  taken  in to  cons ide ra t i on .  And  I  t h ink ,  empha t i ca l l y ,  

yes .  Because  it  ge ts  to  the  uncer tai nt y  - -  I  mean ,  if  we  make  a  

m is take ,  how se r ious  a re  the  consequences?  And  I  t h ink  i f  we ' re  

ta l k ing  abou t  e f fec ts  and  e f fec t  l eve ls  tha t  a re  assoc ia ted  w i th  

neuropa thy ,  you  know,  ca rd iac  a r rhy thmias ,  po ten t ia l l y  l i f e -

th rea ten ing  even ts ,  I  t h ink  you  rea l l y  need  a  p re t t y  good  bu f fe r .  

You  need  to back  o f f  f rom tha t. 

As  I  l ooked  a t  t he  no -e f fec t  l eve l ,  I  had  so r t  o f  l ess  
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con f idence  tha t  we  had  a  good  hand le  on  a  NOAEL.  And  so  I  

wasn ' t  rea l  su re  abou t  - -  and  the re  a re  impress ive  numbers  w i th  the  

M izu ta  s tudy .  I  guess  I  was  a  l i t t l e  concerned  abou t  whe the r  o r  no t  

neuropa thy  had  been  adequa te l y  addressed  as  some o f  the  o the r  

commento rs  had  made .  

I  wasn ' t  su re  I  was  ready  to  hang  my  ha t  on  tha t .  P lus ,  

f rank l y ,  I  suppose  i t ' s  t heo re t i ca l l y  poss ib le  tha t  you  cou ld  have  

an  inc red ib l y  s teep  dose  response  cu rve  fo r  a rsen ic  where  you  see  

no th ing  a t  . 015  and  then  you  s ta r t  see ing  se r ious  e f fec ts  th ree fo ld  

h igher .  Tha t  made  me ne rvous .  

I  don ' t  have  enough  con f idence .  I  don ' t  know tha t  the  

Agency  wou ld  have  enough  con f idence  to  es tab l i sh  the  no  e f fec t  

l evel  w i th  cer tain t y  that  cl ose to  LOAEL w i th  ser ious  ef fect s .  

So  I  t h ink  we  have  to  back  o f f .  And  I  t ook  the  same road  tha t  

Harvey  C lewe l l  t ook ,  and  I  came up  w i th  abou t  the  same answer .  A 

hundred  sounded  l i ke  a  l o t  t o  me .  And  the  reason  i s  because  you  

w ind  up  w i th  a  re fe rence  dose  tha t ' s  rea l l y  r i gh t  abou t  where  the  

ch ron ic  re fe rence  dose  i s  wh ich  i s  yea rs  and  years  o f  exposure .  I 

mean i t ' s  5E  to  the m inus  4 ,  3E  to  the m inus  4 .  

And  fo r  exposures  tha t  a re  s i x  mon ths  o r  l ess ,  i t  j us t  seemed 

to  be  in tu i t i ve l y  tha t  the re  shou ld  be  more  d i s tance  the re .  So  I  
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bas i cal l y  t r i e d  to  see where my  comfo r t  l evel  was  i n  t erms  o f  

uncer ta in ty  fac to rs  and  I  came up  w i th  30  myse l f  aga in  based  on  an  

.05  LOAEL,  a  fac to r  o f  10  fo r  the  NOAEL,  and  pe rhaps  then  a  

fac to r  o f  3  fo r  interspec ies .  

A re  the re  any  o the r  comments?  Sor t  o f  t h ree  o f  us  have  k ind  

o f  we ighed  in  numer i ca l l y ,  and  I  don ' t  know how the  res t  o f  t he  

Pane l  f ee l s  abou t  so r t  o f  mak ing  comments  as  we l l .  And  I  suppose  

we  ough t  to  dec ide ,  I  t h ink  fo r  the  bene f i t  f o r  t he  peop le  who  have  

to  pu t  t oge the r  ou r  response  to  th i s ,  i t  m igh t  be  use fu l  - -  f i r s t  o f  

a l l ,  I  wan t  to  see  i f  t he re  a re  any  o the r  ques t ions  o r  any  o the r  

comments ,  and  then I ' d  l i ke to  maybe go  to  a l i t t l e  b i t  o f  check ing  

and  make  su re  we  know where  we  a re  w i th  th i s  response .  Dr .  Vu?  

DR.  VU:  Thank  you ,  D r .  Rober t s .  I  j us t  wan ted  to  j us t  make  

su re  tha t  I  c lea r l y  unders tand  some o f  the  recommenda t ions  f rom 

the panel  members .  

The  f i r s t  recommenda t ion  I  hea rd  i s  tha t  we  ough t  to  use  

co l l ec t i ve l y  a l l  t he  ava i l ab le  da ta  to  come up  w i th  where  you  th ink  

th i s  e f fec t  l eve l  wou ld  be .  And  I 'm  hear ing  some sense  f rom Dr .  

B ruckner ' s  and  o the rs  have  recommended  the  M izu ta  s tudy  i s  a  

be t te r  s tudy  bu t  i t  on l y  l ooks  a t  sk in  l es ions  and  no t  o the r  endpo in t  

as  we l l .  So ,  the re fo re ,  you  need  to  cons ide r  fac to rs  tha t  cons ide r  
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gaps  o f  i n fo rmat ion  on  d i f f e ren t  o the r  endpo in ts .  

And ,  a l so ,  I  unders tand  tha t  you  have  a l so  cons ide red  the  

fac t  t ha t  you  need  to  have  fac to rs  tha t  cons ide r  i n te r ind i v idua l  

var iabi l i t y  whether  that  f acto r  i s  3  o r  whatever  that  i s .  So  I  t h ink  

the re ' s  a  range  o f  d i f f e ren t  op in ions  on  the  s i ze  o f  t ha t  marg in  o f  

exposure  wou ld  be ,  whe the r  i t ' s  10  o r  30  o r  wha teve r .  

But that ' s the sense I got f rom the Panel .  A m I cor rect? 

DR.  ROBERTS:  My  no tes  tha t  eve ryone  who  had  so r t  o f  

we ighed  in  w i th  the  marg in  o f  exposure  co inc iden t l y  o r  - -  I  had  30  

fo r  D r .  C lewel l ,  D r .  G insberg ,  and  mysel f .  A  l i t t l e  b i t  d i f f eren t  

rat i onale i n  every  case,  bu t  we came up  w i th  the same marg in  o f  

exposure .  Bu t  those  a re  the  on ly  peop le  tha t  I  had  so r t  o f  no tes  on .  

DR. BRUCK NER:  Y ou mi ssed me. 

DR.  ROBERTS:  Were  you?  Maybe  i t  wasn ' t  c lea r .  

DR.  BRUCKNER:  Dr .  G insberg  more  o r  l ess  seconded  wha t  

I  had .  

DR. ROBERTS:  Oh, okay . 

DR.  BRUCKNER:  I  t h ink  wha t  we  d id  he re  was  took  a  l i t t l e  

b i t  d i f f e ren t  rou te ,  bu t  we  a r r i ved  a t  t he  same answer  fo r  the  same 

reasons  wh ich  I  have  down p re t t y  c lea r l y .  

DR.  ROBERTS:  And  I  don ' t  d i sag ree  w i th  any th ing  you ' ve  
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sa id .  I  don ' t  know i f  t he re  i s  any  d i sag reement  be tween  Dr .  

C lewe l l ' s  ra t i ona le  and  you rs .  I  t h ink  i t  w inds  up  w i th  the  same 

marg in  o f  exposure .  We jus t  had  a  l i t t l e  b i t  d i f f e ren t  comfo r t  

l evel s  i n  terms  o f  how to  get  t here.  D r .  Kosnet t .  

DR.  KOSNETT:  You  men t ioned  the  Masumder  S tudy .  Bu t  i f  

we ' re  ta l k ing  on ly  up  to  s i x  mon ths ,  t han  tha t  s tudy  i s  no t  

ge rmane .  R igh t?  

DR.  BATES:  Tha t ' s  p robab ly  t rue .  

DR.  VU:  As  Dr .  Benson  had  desc r ibed  tha t  the  super fund 's  

ch ron ic  exposure  scenar io  i s  a  l i t t l e  b i t  d i f f e ren t  f rom the  Of f i ce  

o f  Pes t i c ide  de f i n i t i on  o f  du ra t i on  o f  exposure .  And  tha t ' s  why  the  

OPP was  p roposed  to  use  the  M izu ta  s tudy  i ns tead  o f  t he  Masumda 

s tudy .  

Bu t  the re  a re  some l im i ta t i ons ,  you  know,  fo r  the  du ra t i on  

exposure  a re  d i f f e ren t .  Bu t  as  I  t h ink  co l l ec t i ve l y  you  a l l  sa id  

they  al l  p ret t y  much in  the s im i lar  bal l park  regard less  o f  how you  

look  in to  the  endpo in t  you  p i cked .  So  I  t h ink  the re ' s  a  d i f f e rence  

in  op in ions  i n  wh ich  s tudy  you  se lec t  as  opposed  to  l ook  a t  

co ll ec ti ve ly .  

So  the re  a re  d i f f e ren t  approaches .  And  I 'm  no t  su re  I 'm  

hear ing  the  Pane l  have  the  same,  you  know,  op in ions  on  wh ich  one  
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t o  p i ck .  Bu t  I ' ve  heard  c lea r l y  f rom Dr .  Rober ts  and  Dr .  G insberg ,  

Dr .  B ruckner ,  i s  to  use  a  more  aggrega te  k ind  o f  - -  you  know,  a l l  

t he  i n fo rma t ion  toge the r  as  opposed  to  se lec t  one  s ing le  s tudy  w i th  

suppor t i ng  s tudy  as  O f f i ce  o f  Pes t i c ide  P rog ram has  p roposed .  

DR. ROBERTS:  Dr . Bruckner . 

DR.  BRUCKNER:  Do  you  fee l  compe l led  to  use  o r  re l y  on  

jus t  one  s tudy?  Or  wou ld  you  fee l  comfo r tab le  re l y ing  on  one  

s tudy  bu t  t hen  say ing  tha t  - -  Bob  Benson  has  come up  w i th  a  l o t  o f  

s tud ies  wh ich  suppor t  t ha t  s tudy .  I  guess  I 'm  wonder ing  i f  a t  EPA 

you  rea l l y  have  to  po in t  t o  a  s ing le  s tudy .  Tha t ' s  my  ques t i on .  

VOICE:  I  agree w i th  that . I  t h ink  overal l  t he  anal ys i s  has 

been  p re t t y  cons is ten t .  And  I ' d  fee l  ve ry  comfo r tab le  us ing  the  

da ta  base  as  a  who le  as  you  have  seen  f rom Dr .  Benson  wh ich  add  

suppor t  t o  tha t .  And  f rom wha t  Dr .  Rober t s  has  men t ioned  as  we l l .  

DR. ROBERTS:  I thi nk Dr . Chi n wanted to make a comment . 

DR. CHI N:  Y eah.  A nd I agree wi th what Dr . Benson 

men ti oned .  There  a re  so  much  s tud ies  and  s ince  li ke  come ou t  

w i th  s im i lar  k ind  o f  numbers .  Bu t  t he reason  that  we p i ck  ou t  t he  

M izu ta  S tudy  i s  pa r t  o f  t he  reason ing  i s  t ha t  t h i s  s tudy  i t  

desc r ibes ,  l e t ' s  say ,  fo r  a l l  d i f f e ren t  k ind  o f  symptoms ve ry  

c lea r ly .  
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And  i f  you  no t i ce  tha t  i n  th i s  s tudy  i t ' s  c lea r l y  s ta ted  tha t  

tha t  the  neuro tox i c  fac t  and  the  sk in  l es ions  a re  th ings  tha t  more  

come up  in  the  la te r  s tage  o f  t he  exposure .  

And  the  reasons  a ren ' t  OPP p roposed  to  use  th i s  s tudy  as  a  

p r imary  s tudy  i s  because  i t ' s  on  the  beg inn ing .  There  i s  so  many  

o ther  symptoms  s tated i n  these s tud ies,  i n  th i s  case repo r t .  And  

pa r t  o f  t he  reason  tha t  OPP used  th i s  s tudy  i s  tha t  i f  we  can  ca tch  

the f i r s t  phase,  pu t  al l  t he repo r ted  symptoms  in to  cons iderat i on ,  

i f  we  can  k ind  o f  p ro tec t  i n  the  f i r s t  s tage  o f  t he  exposure ,  more  

l i ke  to  p revent  t he f i r s t  s tage o f  t he symptoms  come ou t  t hen l ater ,  

i f  you  no t i ce  some o f  the  neuro tox i c  e f fec t  wou ld  come ou t  even  

a f te r  the  cessa t ion  o f  t he  exposure .  

So i f  we can protect the f i r st stage, the f i r st phase of  the 

symptoms,  then  we  can  p reven t the  neuro tox i c  e f fec t o r  sk in  l es ion  

and  make su re that  t hat  i s  real l y  p ro tect i ve.  Th is  i s  t he reason  that 

when  we  pu t  i n  the  repor t  we  a l so  pu t  edema and  o the r  symptoms 

in to  cons ide ra t i on .  I  j us t  wan ted  to  make  i t  c lea r .  

DR.  ROBERTS:  A re  the re  any  o the r  comments  o r  has  anyone  

tha t  hasn ' t  spoken  tha t  wou ld  l i ke  to  add  to  the  d i scuss ion?  Dr .  

G insberg .  

DR. GI NSBERG:  Real  br i ef l y .  I thi nk that the way to 
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desc r ibe  the  leve ls  tha t  a re  de r i ved  ra the r  than  say ing  tha t  we  have  

a  separa te  acu te  number  and  a  separa te  subchron ic  number  based  

upon  M izu ta  on  the  one  hand  and  based  upon  some longer  te rm 

s tud ies  on  the  o the r ,  i t  may  be  good  to  j us t  s ta r t  t he  who le  

d i scuss ion  by  ta l k ing  abou t  the  da ta  base  as  a  who le  and  the  

s im i la r i t y  i n  the  LOAELs ,  and  i f  t he re  a re  NOAELs ,  be tween  ve ry  

sho r t  t e rm and  longer  te rm and  use  tha t  as  a  j us t i f i ca t i on  to  

s imp l i f y  the  who le  p rocess  and  deve lop  one  number  tha t  cu ts  

ac ross  the  two  t ime  f rames  and  the re fo re  you 'd  ge t  ou t  o f  t he  box  

o f  peop le  hav ing  a  p rob lem w i th  th i s  s tudy  o r  t h i s  exposure  

est imat ion  i n  t h i s  case. 

And  so  I  t h ink  you  can  s ta r t  w i th  an  aggrega te  da ta  se t  and  

deve lop  an  aggrega te  number  tha t  i s  p ro tec t i ve  o f  t he  k inds  o f  

concerns  tha t we  jus t heard .  

DR. ROBERTS:  Dr . K osnet t rebuts. 

DR.  KOSNETT:  I  j us t  have  to  - -  and  I  don ' t  know i f  we ' re  

ta l k ing  app les  and  o ranges .  Bu t  i f  we ' re  ta l k ing  up  to  s i x  mon ths ,  

then ,  you  know,  i f  you  wan t  to  ta l k  abou t  a  LOAEL o f  .05  and  then  

app ly  a  sa fe ty  fac to r ,  I  f o l l ow  the  d i scuss ion .  

Bu t  i f  we ' re  ta l k ing  abou t  a  ch ron ic  exposure  o r  yea rs  o f  

exposure ,  then  the  who le  i ssue  - -  and  maybe  I ' ve  ramb led  on  and  
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wasn ' t  c lea r .  Bu t  the  who le  i ssue  o f  t he  .015  m i l l i g rams  pe r  

k i l og ram per  day ,  wh ich  i s  i n  th i s  documen t  tha t  was  sen t  t o  us  and  

i s bas ica ll y  c i t ed  as  a  re fe rence  dose .  A  re fe rence  dose  - -

DR. ROBERTS:  Ri ght .  I 'm sor ry . 

DR.  KOSNETT:  I 'm  ta l k ing  abou t  the  Februa ry  2001 .  I f  

t ha t ' s  a  re fe rence  dose ,  I  t h ink  the re ' s  some concern  abou t  tha t  as  a  

re fe rence  dose  fo r  up  to  seven  years  o f  exposure .  And  I  t h ink  

the re ' s  a  lot . . .  

DR. ROBERTS:  A nd I thi nk we seem to be comi ng up wi th a 

l ower  number  than  tha t  i n  ou r  d i scuss ion .  

DR. GI NSBERG:  We' re not say i ng that that ' s the ref erence 

dose .  

DR. ROBERTS:  Y eah, Dr . M cDonal d. 

DR.  MCDONALD:  No t  rea l l y  work ing  i n  r i sk  ana lys i s ,  I  

f i nd  some d i scomfo r t  t ha t  we ' re  s i t t i ng  a round  essen t ia l l y  

guess ing  a t  a  number .  Bu t  i t  i s  impress i ve  how many  sou rces  o f  

i nfo rmati on  a re  be ing  used ,  espec ia ll y  the  many  re fe rences  tha t  

Dr .  Kosne t t  has  p roduced .  

Bu t  i t  s t r i kes  me that  i t ' s  no t  so  impor tan t  what  number  we  

come up  w ith  today .  Because  rea ll y  we ' re  see ing  more  and  more  

tha t  t he  r i sk  f rom p layg rounds  i s  go ing  to  be  re la t i ve l y  sma l l  
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compared  to  the  background  so  i t ' s  t he  number  tha t ' s  go ing  to  be  

used  when  we  pu t the  aggrega te  toge the r  o f  a ll  sou rces  o f  a rsen ic 

that ' s  go ing  the mat ter .  

DR.  ROBERTS:  Any  o the r  comments  tha t  anyone  wan ts  to  

add .  Be fo re  we  wrap  th i s  up  o r  as  a  way  o f  w rapp ing  th i s  up ,  I  ha te  

to  pu t  you  on  the  spo t ,  D r .  B ruckner  

DR.  BRUCKNER:  Don ' t  do  tha t  t hen .  

DR.  ROBERTS:  Bu t  I  t h ink  i t  w i l l  be  use fu l  i f  you  cou ld  t r y  

and  summar i ze  as  the  lead  d i scussan t  on  th i s  ques t ion  the  Pane l ' s  

response .  And  then  we  can  a l l  s i t  back  and  l i s ten  and  say ,  yeah ,  I  

t h ink  that ' s  r i gh t  except  f o r .  Or  I  t h ink  that  w i l l  help  i f  we  al l  so r t  

o f  a t  one  p lace  a t  one  t ime  have  a  fee l i ng  fo r  wha t  the  Pane l ' s  

recommenda t ion  and  inpu t  wou ld  be .  

DR.  BRUCKNER:  I 'm  wonder ing  i f  I  can  syn thes i ze  a l l  o f  

t ha t .  I  have  i t  a l l  down  on  paper .  

DR.  ROBERTS:  G ive  i t  you r  bes t  sho t .  

DR.  BRUCKNER:  Tha t ' s  no t  go ing  to  be  - -  I  wonder  how 

use fu l  t ha t  i s  rea l l y ,  t hough .  I  rea l l y  be l i eve  I ' ve  cap tu red  mos t  

eve ry th ing .  I ' d  rea l l y  p re fe r  to  do  tha t ,  pe rhaps ,  on  F r iday  o r  a f te r  

I ' ve  had  a  chance  to syn thes ize  a ll  thi s. 

DR.  ROBERTS:  Wel l ,  yeah ,  bu t  somet imes  i t  helps ,  I  t h ink ,  
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t o  hear  wha t  - -  d i f f e ren t  peop le  hear  d i f f e ren t  th ings  in  a  

d i scuss ion .  And  I  t h ink  i t  wou ld  be  - -  and  i f  you ' re  re luc tan t  t o  do  

i t ,  maybe I  can see i f  I  c an tw is t  someone el se' s  arm.  

DR.  BRUCKNER:  Why  don ' t  you .  I  do  be t te r  s i t t i ng  and  

th ink ing  and  wr i t i ng .  

DR. ROBERTS:  I s there someone el se who woul d l i ke to 

vo lun tee r  to  cap tu re  wha t  they  fee l  t hey ' ve  heard  in  th i s  d i scuss ion  

i n  35  words  o r  l ess?  

DR.  CLEWELL:  Sure .  

DR.  ROBERTS:  Dr .  C lewe l l ,  t hank  you .  

DR.  CLEWELL:  In  b r ie f ,  I  t h ink  we  ag reed  tha t  the  body  o f  

l i t e ra tu re  on  shor t - te rm exposure  suppor t s  a  LOAEL o f  .05 ,  bu t  

tha t  we  have  s ign i f i can t  concerns  abou t  the  po ten t ia l  e f fec ts  a t  

t ha t LOAEL and  fee l tha t,  the re fo re ,  a t l eas t a  fac to r  30  be low 

the re  i s  requ i red  as  a  marg in  o f  exposure  ra the r  than  the  10  tha t  

may  have  been  cons ide red .  

DR. ROBERTS:  I thi nk that woul d I al so add that some 

panel  members  fel t  t hat  a LOAEL o r  - -  I 'm  so r ry  - -  a NOAEL cou ld  

be  used  o f  . 015  w i th  an  uncer ta in ty  fac to r  o f  10 .  

DR.  CLEWELL:  No .  

DR. ROBERTS:  That woul d resul t - - no? 
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DR.  CLEWELL:  Tha t ' s  no t  wha t  he  mean t .  

DR.  ROBERTS:  No ,  I  know tha t  wasn ' t  D r .  Kosne t t .  I 'm  

t r y ing  to  cap tu re  Dr .  G insberg  and  Dr .  B ruckner ' s  road  to  the  same 

answer .  And  I  t h ink  i t  wou ld  be  impor tan t  t o  cap tu re  tha t  as  we l l .  

DR. BRUCK NER:  But Gary came back wi th the 

recommenda t ion  tha t  we  ta l k  abou t  the  cons is tency  and  how la rge  

the  da ta  base  i s  and  how we  a r r i ved  a t  t he  same numbers .  I  t h ink  

maybe  your  i dea  o f  ac tua l l y  go ing  w i th  tha t  compos i te  number  o f  

. 05  and  then  go ing  to  the  fac to r  o f  3  and  10  wou ld  be  f i ne .  There  

were  o the r  th ings .  I  guess  I  can  ch ip  i n .  

DR. ROBERTS:  We' re al l  t ravel i ng the same road. 

DR. BRUCK NER:  We' re al l  t ravel i ng somewhere.  I thi nk 

ou r  o the r  concerns  were ,  l i ke  you  sa id ,  t he  s teepness  o f  t he  dose  

response  cu rve  o r  l ack ,  we  don ' t  have  in fo rmat ion  on  tha t ,  t he  

sever i t y  o f  t he  e f fec ts ,  t he  l ack  o f  l ook ing  a t  neuro log ica l  

endpo in ts  and  concern  abou t  l ead  and  o the r  me ta l s  - -

DR. ROBERTS:  Y eah, I thi nk there was --

DR. BRUCK NER:  -- and data poi nt s. 

DR. ROBERTS:  I thi nk there were several  concerns that 

were  ra i sed  and  we  need  to  be  su re  tha t  we  p robab ly  ge t  a l l  o f  

t hose  cap tu red  in  ou r  repor t .  And  they  inc luded  in te rac t i ons  
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among  the  meta l s ,  and  they  inc luded  - -  we l l ,  unce r ta in ty  abou t  the  

da ta  se ts ,  t hose  k inds  o f  t h ings .  

So  I  t h ink  w i th  i npu t  f rom pane l  members  who  have  made  

those  comments ,  I  t h ink  we  can  be  su re  tha t  those  ge t  cap tu red  in  

t he  record .  

DR.  G INSBERG:  Wi l l  we  have  a  chance  to  rev iew each  one  

o f  t hese  ques t ion ' s  wr i t e -ups  a t  some po in t  as  a  Pane l?  

DR.  ROBERTS:  Abso lu te l y ,  oh ,  yes .  

DR. GI NSBERG:  So that ' s i f  Ji m bl ows i t . 

DR. ROBERTS:  Y eah, that ' s r i ght . 

DR.  BRUCKNER:  Wha t  I 'm  p ropos ing  to  do  i s  t o  pe rhaps  

wr i t e t h i s  up  somet ime late tomor row and  have i t  t yped  up  and 

eve ryone  can  have  a  l ook  a t  i t .  Tomor row morn ing ,  you  know - -

DR,  ROBERTS:  I t ' s  s t i l l  ear l y .  What  el se are we go ing  to  

do .  

DR. BRUCK NER:  M aybe I can have somethi ng to you 

F r iday  morn ing .  

DR. ROBERTS:  Dr . Wargo. 

DR.  WARGO:  I  have  a  sou rce  o f  con fus ion  maybe  peop le  

can  he lp  me  ou t  w i th .  When  you  ta l k  abou t  the  uncer ta in ty  fac to r ,  

I 'm  assuming  tha t  you ' re  ta l k ing  abou t  unce r ta in t y  i n  de r i v ing  a  
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NOAEL;  tha t  you ' re  no t  ta l k  abou t  uncer ta in ty  tha t ' s  assoc ia ted  

w i th  exposure .  And  those  ins ide  EPA know th i s  d i s t i nc t i on  ve ry  

we l l  because  i t  i s  a t  t he  co re  o f  wha t  the  Food  Qua l i t y  P ro tec t i on  

Ac t  demands .  

I t  demands  the  Agency  look  a t  t he  re l i ab i l i t y  o f  t he  tox i c i t y  

da ta  and  demands  tha t  they  look  a t  t he  re l i ab i l i t y  o f  t he  exposure  

da ta .  And  uncer ta in ty  f rom e i the r  o f  t hose  two  sources  can  be  the  

j us t i f i ca t i on  fo r  app ly ing  an  add i t i ona l  t en fo ld  sa fe ty  fac to r  

beyond  the  in t raspec ies  and  in te rspec ies  sa fe ty  fac to rs  tha t  Dr .  Vu  

d i s t i ngu ished  fo r  us  ea r l i e r .  

So  my  impress ion  abou t  th i s  d i scuss ion  i s  t ha t  we ' ve  

bas ica l l y  pushed  the  exposure  i ssue  as ide  and  we ' l l  dea l  w i th  tha t  

tomor row.  I 'm  hop ing  tha t ' s  the  case .  

DR. ROBERTS:  Y eah.  Wel l , I  mean basi cal l y I thi nk we set 

i t  as ide  f rom the  con tex t  o f  deve lop ing  a  sho r t -  and  

immed iate- term reference dose. 

DR.  WARGO:  We l l ,  my  assumpt ion  i s  t ha t  you ' re  no t  

deve lop ing  a  re fe rence  dose  th rough  th i s  d i scuss ion .  Because  i f  

you  a re  sugges t ing  wha t  an  accep tab le  l eve l  o f  exposure  i s ,  I 'm  

ve ry  i n te res ted  i n  know ing  the  Agency ' s  pos i t i on  abou t  how 

uncer ta in ty  i n  the  exposure  da ta  se t  shou ld  be  app l i ed  and  whe the r  
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o r  no t  they ' re  go ing  to  use  a  cons is ten t  approach  as  i s  demand  

under  the  Food  Qua l i t y  P ro tec t i on  Ac t  fo r  i n  th i s  case .  

And  i f  you  read  ve ry  ca re fu l l y  the  language  tha t  i s  i n  the  

document tha t  they  p repared ,  the re  is a  s ta tement fo r  bo th 

ch romium and  fo r  a rsen ic  tha t  the  Food  Qua l i t y  P ro tec t i on  Ac t  

does  no t  app ly  to  the i r  de l i be ra t i ons  i n  th i s  case .  

Now does  that  mean - -  i s  t hat  s tatement  i n  there to  rel i eve  

you  f rom the  need  to  cons ide r  the  uncer ta in ty  i n  the  exposure  

assessment  as  a  bas is  o f  a  cho ice  to  app ly  an  add i t i ona l  t en fo ld  

sa fe ty  fac to r  when  se t t i ng  an  RFD? Or  a re  you  go ing  to  app ly  the  

same po l i c ies  tha t  you  wou ld  app ly  to  a l l  t he  o the r  food -use  

pes t i ci des to  th i s  s i t uat i on  as wel l ?  

DR. ROBERTS:  Wel l , I  thi nk we' re goi ng to need some 

c la r if i ca ti on  f rom the  Agency  on  tha t. 

DR. EDWA RDS:  Okay .  I 'm Debbi e Edwards.  A nd I ' l l  do 

the  bes t  I  can .  

The  Food  Qua l i t y  P ro tec t i on  Ac t  ac tua l l y  amended ,  as  you  

know,  F IFRA and  the  FFDCA.  And  the  408  Sa fe ty  S tandard  i s  i n  

the  FFDCA.  And  th i s  use  does  no t  f a l l  under  tha t  l aw .  None  o f  t he  

CCA uses  do .  

So ,  the re fo re ,  we  wou ldn ' t  ac tua l l y  add  wha t  you  ca l l  an  
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FQPA safety  facto r  as wr i t t en  up  i n  that  l aw .  We wan t  to  take i n to  

accoun t  uncer ta in t i es ,  however ,  f o r  ch i l d ren .  And  so  wha t  we ' re  

do ing ,  wha t  we ' re  t r y ing  to  do  he re ,  i s  ge t  approp r ia te  uncer ta in ty  

fac to rs ,  yes ,  fo r  a  re fe rence  dose  o r  fo r  - -

DR. WA RGO:  Okay . 

DR.  EDWARDS:  Bu t  fo r  the  uncer ta in t i es  fo r  the  exposure ,  

we  can  ta l k  abou t  those  in  te rms  o f  va lues  tha t  a re  approp r ia te  to  

se lec t ,  t o  take  in to  accoun t  the  uncer ta in ty  when  we  ta l k  abou t  tha t  

tomor row.  

DR.  WARGO:  So  wha t  I 'm  hear ing  f rom tha t  response  i s  tha t  

uncer ta in ty  i n  the  exposure  da ta  se ts  shou ld  be  used  as  a  bas is  fo r  

the  dec is ion  tha t  you ' re  abou t  to  make .  And  i f  t ha t  i s  the  case  - -

DR. EDWA RDS:  No, that ' s not cor rect .


DR. WA RGO:  That 's not cor rect .


DR. EDWA RDS:  That 's not cor rect .  What I 'm say i ng i n the


uncer ta in t i es  fo r  the  exposure  shou ld  be  bu i l t  i n to  the  res idue  

va lues  and  the  assumpt ions  tha t  you  choose  fo r  you r  exposure  

assessment  bu t  no t  added  in to  the uncer tain t y  facto r  f o r  set t i ng  

dose  response ,  you  know,  hazard  endpo in ts  because  i t  doesn ' t  f a l l  

under  - -

DR.  WARGO:  I  guess  wha t  I 'm  t r y ing  to  do  i s  I 'm  t r y ing  to  
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