
PROPOSAL 

T i t l e :  Assessment   of   the   environmental   d is t r ibut ion of TCDD fo l lowing   appl i -  
c a t i o n  of 2,4,5-T t o   f o r e s t s .  

Personnel :  Donald G. Crosby,  Professor,   Department  of  Environmental   Toxicology, 
Univers i ty   o f   Cal i forn ia ,   Davis ,  CA 95616 (UCD); James B. Bowers, S t a f f  
Research  Associate,   Department of  Environmental  Toxicology,  University 
of   Cal i forn ia ,   Davis  CA 95616 (UCD); Anthony S. Wong, Ca l i fo rn ia   Ana ly t i -  
cal Laborator ies ,   401  North  16th  Street ,   Sacramento CA. 

Proposa l :  One of t he   p r inc ipa l   conce rns   ove r   t he   u se  of  phenoxy h e r i b i c i d e s   i n  
C a l i f o r n i a   f o r e s t s  i s  t h e  presumed  presence of traces of t h e   s u p e r t o x i n  
impur i ty  2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) and its poss ib l e   d i s -  
pers ion   and   concent ra t ion   in   the   envi ronment .  The  amount  of TCDD p r e s e n t l y  
allowed i n  commercial  2,4,5-T is 0.1 ppm, e q u i v a l e n t   t o  release of about  
45 microgramslacre l lb   o r   one   nanogram/f t2 / lb .  However,  no d a t a   e x i s t   o n  
the  environrnentL1 levels of TCDD to   be   expec ted   f rom  the   s tandard   coni fe r -  
re lease   ap? l ica t ion   of   2 ,4 ,5-T  in .Cal i forn ia   o r   indeed   whether  = d e t e c t a b l e  
TCDD i s  r e l e a s e d  a t  a l l .  

The o b j e c t i v e s   o f   t h i s   i n v e s t i g a t i o n  are (1 )   t o   de t e rmine   t he   l eve l  of TCDD 
i n t r o d u c t i o n   i n t o   t h e   f o r e s t   e n v i r o n m e n t ;   ( 2 )   t o   a s s e s s  i t s  immediate  maxi- 
mum d i s t r i b u t i o n   b e t w e e n   t h e  a i r ,  terrestrial  s u r f a c e s ,  and water; and ( 3 )  
t o  estimate t h e  rate of i t s  breakdown o r   d i s s i p a t i o n .   T h i s  work c o n s t i t u t e s  
p a r t   o f   a n   i n t e g r a t e d   i n v e s t i g a t i o n  of t h e   f o r e s t   a p p l i c a t i o n   o f   h e r b i c i d e s  
coord ina ted  by the   Ca l i fo rn ia   Depa r tmen t  of Food and Agr i cu l tu re  (DFA) and 
w i l l  be  conducted a t  t h e  s i te  s e l e c t e d ' b y  DFA. Monitoring of s o i l ,   f o i l a g e ,  
a n d   o t h e r   n a t u r a l   s u b s t r a t e s  will be  conducted  under a separate   agreement .  

Work Plan:  A random sampling  of   individual   batches  of   commercial   herbicide  spray 
mix ( a s  well as concen t r a t e )  w i l l  be made j u s t  p r i o r   t o  aer ia l  a p p l i c a t i o n .  
The app l i ed   sp ray   t hen  w i l l  be   t r apped   on   r ep l i ca t ed  4 x 4 f t  Mylar pane l s  
a t  several loca t ions ;   i n   mos t   ca ses ,   one  set of pane l s  w i l l  be   recovered 
w i t h i n   t h e   f i r s t  f ew   hour s   a f t e r   sp ray ing ,  a second set  approximately  one 
day a f t e r   s p r a y i n g ,   a n d  a t h i r d  set  wi th in   abou t  5 d a y s .   I f   f e a s i b l e ,  
d i s t r i b u t i o n   o f   t h e   M y l a r   p a n e l s  w i l l  i nc lude   t r ee - top   l eve l ,   g round- l eve l  
( b o t h   i n   t h e  open  and  under trees),  unders tory  level,  over water, and up- 
wind  and downwind d r i f t ;   o t h e r   s u b s t r a t e   s a m p l e s  w i l l  b e   c o l l e c t e d  as re- 
quired.   The  Mylar   sheets  w i l l  be  packaged  to  avoid loss or contamination, 
r e t u r n e d   t o  UCD and Cal Ana ly t i ca l   Labora to r i e s ,  and t h e r e   e x t r a c x d   a n d  
a n a l y z e d   f o r  TCDD by an  appropriate   gas   chromatographic   method.  

The remainder of these . samples  will be   provided   to  DFA f o r  2,4,5-T a n a l y s i s ,  
a n d ,   i f   g r e a t e r   a n a l y t i c a l   s e n s i t i v i t y  i s  r e q u i r e d   f o r  TCDD, a l i m i t e d  
number of TCDD ana1ys;:s may be  conducted by t h e  Dow Chemical Company, Midland, 
Michigan ,   under   the   superv is ion  of one   o f   the   contac t   personnel .  

Samples  o f   f o i l a g e ,   s o i l ,   a n d   b i o t a   c o l l e c t e d  a t  t h e  same s i t e  w i l l  be  
c o l l e c t e d  by DFA personnel   in   coopera t ion   wi th   the   cont rac t   personnel   for  
p o s s i b l e  TCDD ana lys i s   unde r  a separate   agreement .  



Budget: 

Mylar Pane l s  (60) 

Extra Mylar, e x t r a c t i o n   s o l v e n t s ,   g l a s s  

TCDD Analyses 
Pane l s  (60) 
Other   ( spray  mix, concen t r a t e )  (10) 

T r a v e l   t o  s i t e  
P r e a p p l i c a t i o n  s i te  v i s i t  
Environmental   sampling 
P o s t a p p l i c a t i o n   t r a v e l  

Repor t ing ,   t e lephone ,   e tc .  

$ 400 

400 

2,400 
4 00 

3 00 
800 
500 

200 

TOTAL $5  , 400 

Contrac tor :  Cal A n a l y t i c a l   L a b o r a t o r i e s ,   I n c . ,  401 North  16th S t . ,  Sacramento, 
CA . 
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DESIGN FOR THE STUDY OF PHENOXY HERBICIDES 

IN CONIFER RELEASE PROJECTS 

HI STORY 

Members of the pub1 i c  and the Legis1 ature  are  questioning  the use o f  phenoxy 

herbicides  in  forests and  rangeland.  Allegations of  harm or potential harm 

t o  human health and  t h e  environment have  been made  by residents  close  to 

sprayed areas. These a1 legations imply vast   drift ing of pesticide over the 

rural 1 andscape resul  ting i n  human i 1 lness,  deformed  wil dl i fe  and p l  a n t  

damage. There i s  much concern over  biomagnification  in  the food chain of 

dioxin ( T C D D ) ,  which occurs a t  very low concentrations  in 2,4,5-T. This 

imp1 ies  the  possibility of harm to man and the environment. 

OBJECTIVE 

This study i s  designed t o ;  
U n A i y r e f b  P 

1 ) .I. the presence of the phenoxy herbicides, 2,4 Dichloro - 
phenoxyacetic  acid (2,4-D) and 2,4,5-Trichloro-phenoxyacetic acid 

(2,4,5-T) and  the  impurity 2,3,7,8-Tetrachlorodibenzo-p-dioxin 

( T C D D ) ,  in  the environment, as a resul t  of aerial  application t o  

forests  for  conifer  release, 

2 )  determine the impacts of the use of  phenoxy herbicides, i f  any, 

upon man and the environment , 

3 )  determine and  recommend measures t h a t  mitigate any adverse impacts 

CRITERIA 

The questions  raised may be answered or  further  illuminated by inquring 
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Debr 

Three 

i s  - What levels of herbicides  and/or TCDD occur on s i t e   a f t e r  

appl ication? 

A t  what rate  are they  degrading? 

Aquatic - The standards f o r  aquatic  monitoring  will be developed i n  
Organisms 

cooperation with  the Department o f  Fish and Game. 

SAMPLING PLAN 

To properly  consider  these  questions,  the s i t e  t o  be sprayed must be surveyed 

and sampled prior t o ,  during, a n d  after  application in order  to determine 

1 eve1 s ,  i f  any, o f  phenoxy herbicides. 

SURVEY OF SPRAY AREA 

Identify and visually survey  boundaries of each spray  area:  orient 

and mark the  areas. on maps. 

Identify and  mark locations'where air ,   soi l ,   fol iage,   water ,  and 

debris samples will be taken.  Identify  the  sites  for weather 

recording  stations. 

SAMPLING METHODS AND MATERIALS 

* 

Ai r - Hi -vol ume Staplex a i r  samplers  with Amber1 i t e  XAD-4 resin or 

impingers w i t h  ethylene  glycol  will  serve  as  collection media. 

Each Staplex is   cal ibrated t o  determine  the amount o f  a i r  in 

cubic  feet  per minute t h a t  passes th rough  a 30 gram bed of 
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The col 1 ector  will  take  other  appropriate measures t o  avoid 

contamination of the sample. Sampling intervals  will be 

determined by two factors - the flow rate  of  the  stream and 

proximity of the  stream t o  the  spray  area. This wi 11 ensure 

that sampling will  take  place a t  the  proper intervals following 

application. Stream flows will be calculated  the day before 

herbicide  application using a pygmy current meter  (See Appen- 

dix A).  Water temperature  will  also be recorded. 

Soi 1 - Samples wi 11 be taken from areas  receiving maximum exposure 

to  the  spray-i  .e. , i n  open areas  with n o canopy. As w i t h  

other samples,  monitoring wi 11 occur both near  the  center and 

downwind on the boundary of  the  spray  si te.  Sample size  will 

be  one square meter in  area .and one centimeter deep.  Soil 

w i l l  be placed i n t o  clean, unused p a i n t  cans and  sealed t i g h t l y  

with 1 ids.  The soi l  i s  scooped with a garden  trowel t h a t  i s  

cleaned w i t h  acetone between sampling. 

Fol iage - These samples will be collected a t  the same s i t e s  where soi 1 

Debris samples are  taken.  Flora  classified as to  overstory or canopy, 
& 

understory, and  ground cover  species  will be included. Debris 

will  consist o f  organic  matter  loose on the ground.  Foliage 

and debris samples wi l l  be placed i n  pas t ic  bags (approximately 

one gal lon capaci ty) , sealed w i t h  twis t   t i es ,  and kept on ice 

for storage a n d  transportation  to  the  laboratory for analysis. 



APPENDIX A 

Source:  Personal Communication: Ted Wooster 
California Department of Fish and  Game 
Region 111 Headquarters 
Y o u n t v i  11  e ,  Cal i forni a 

MEASUREMENT OF STREAM FLOW 

Stream flows are measured according t o  Geological Survey method using a current 
meter and stop  watch. A pygmy current meter can be used for velocit ies  less 
t h a n  3 c . f . s . ,  b u t  for higher  velocities,  the  revolutions  are too f a s t  t o  count 
in which case a larger meter i s  used. The advantages of the pygmy meter are 
t h a t  i t  has a r a t ing  o f  1 t o  1 ,  t ha t   i s ,  one revolution  per second equals a 
velocity o f  one foot  per  second, and  velocities can be measured a t  shallower 
depths than w i t h  the  larger meter. For the  larger  meter,  the  revolutions per 
second must be 1 ooked up  i n  a table t o  get  the  veloci  ty o f  the  current. 

The best  place t o  make the flow measurement i s  a point where the bottom i s  
smooth, of  nearly uniform depth, and  the  current i s  free from eddies. 

The w i d t h  should be divided i n t o  a t  l e a s t  16 sections and the depth and  velocity 
measured a t  the  mid-point of each section. The revolutions of  the  current meter 
are counted f o r   a t   l e a s t  40 seconds t o  minimize the  error caused by momentary 
current  surges. For depths of  2 feet  and less,   the  velocity  is  measured a t  a 
p o i n t  .4 o f  the  depth from the bottom. For depths  greater t h a n  2 f ee t ,  the 
velocity  is  measured a t  a p o i n t  .2 and .8 of  the depth from the bottom. 

Mi d-Poin t 

Measure velocity a t  these  points 

Computations: 

1 .  The depth a t  the m i d - p o i n t  o f  each section = the  average  depth of the 
section. 

2 .  The average  depth o f  the  section  multiplied by the w i d t h  of the section 
= the  area of the  section. 


