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in response to your  request of May.1,1986  €he  ARB has. 
conducted  air  monltorlng for pesticidal uses of methyl  bromide. 
T h l s  request  was  made b y  the  Dep,artment. of  Food and  Agriculture 
(DFA)  pursuant to Division 7, Chapter 3, Article 1.5, Section 
14021. The  monitoring  results  and  additional  background 
information  are  included I n  the  attachments to this memorandum. 

Thg  me.thyi  bromide  monitoring.was  conducted in Monterey 
County  and in Stockton. A summary tab.ie of the  monitoring  results 

select possible sampilng  sites. The'se actions  included  numerous 
meetlngs  wlth  DFA  staff,  meetings  with  representatives of the 
Agrlcuitural  Commlssioner*'s  Offices of Monterey  and  San  Joaqul'n 
Counties,  and  aerlai  and  ground  surveys of possible  mon.itori.ng 
locations. A chronology of these  events  has b.een lnciuded as 
Attachment 1 1 .  

1 

. .  
- ,  is presented in Attachment 1 .  Several  actlons  were  taken to 

Four  locations in Monterey  County  were  selected  as 
sampling  sites. ,A background  site  was  selected at  Monterey. 
Sampllng  was  conducted  'four  days  each  week  from  August 26 to 
September 18, 1986. Sampling  was  conducted to colnclde w i t h  
methyl br'omide applications to strawberry f i e l d s  for the  contrei- 
of nematodes.  Sampling In Stockton  was  conducted  at  three 
locations  from  October 15 through  October 24, lS86, coinciding 

. processing  faclllty.  The  complete  results of the  monitoring  and 
. with  the  use  of  methyl  bromide  as a fumigant  at a walnut 

analysis  are  included in Attachment 1 1 1 .  Quality  assurance 
reports  are  contained In Attachment IV. 

If you  have  questions  regardlng  this  submittal,  please 
contact  me at 5-4383 or have  your  staff  contact  Bill  Loscutoff  at 
2-6023. 
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Summary Table  
, .  

Sunmary of Air Concentrations of Hethyl Bromide 
in P a r t s  Per Bfll5oa Volume 
(4-hour s a m p l e s   c o l l e c t e ' d  i n  September  and Octobe r  1986) 

Second Average 
Monitoring Maximum Highest All S a n p l e s  Total # i? Above 
S i t e  P o s i t i v e a  P o s i t i v e a  above HDL of Sanples MDLP 
-~ 
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.s .tiverage of t w o  r e p l i c a t e s ,   r o u n d e d   t o   t w o   s i g n i f i c a n t  f i g u r e s .  

h!lL,L = iainirrum d e t e c t i o n . l i d t  (1.1 ppb; 0.5 ppb for St.2cktou samples). 
C Si t e s  A-C were a d j a c e n t   t o  a s t r a w b e r r y  f i e l d  a p p l i c a t i o n .  
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Date 

May 1 , 1986 

J u l y  10, 1986 

August  13, 1986 

August 2 2 ,  1986 

August 23, 1986 

Methyl  Bromide  Monitoring 
Chronology of Major  Events 

August 26 - 
September 18, 1986 

October 15 - 
October 2 4 ,  1986 

June 1987 

August 1987 

D F A  requests A R B  to monitor 
methyl  bromide. 

ARB  staff  meets  with 
representatives of UCD, 
Monterey  Bay  Unified  APCD, 
a n d  Monterey  County 
Agricultural  Commissioner’s 
Office  regardlng  methyl 
bromlde  use a n d  sampllng 
locatlons. 

UCD  subrnlts  draft  work p l a n  
for  methyl  bromide  sampling 
and  analysis. 

ARB  staff  discusses  Stockton 
walnut  enclosure  fumigations 
wlth  San  Joaquin  County 
Agrlcultural  Cornmissloner’s 
Off  Ice. 

UCD  submits  rnodlfied  work 
plan. 

Sampling is conducted a t  
Monterey County  sites. 

Sampling Is conducted at 
Stockton sites. 

UCD  submits d r a f t  report  to 
ARB. 

ARB  transrnlts  results  of 
methyl  bromide  rnonltorlng  to 
D F A .  
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A i r  s ampl ing   fo r   me thy l   b romide  was conducted  during  August   and  September  

1986 a t  t h r e e   l o c a t i o n s  i n  Monterey   County   (F igure   1 )  , a t  Aromas,  Elkhorn  and 

The Old Cor ra l   F l ea   Marke t  (on. Highway  156  between  Highway 101 and 

C a s t r o v i l l e ) .  A background s i t e  was e s t a b l i s h e d  a t  the Monterey   Peninsula  

H o s p i t a l   i n   t h e   c i t y  of Plonterey.  Samples were a l s o   c o l l e c t e d  a t  a n   a p p l i c a -  

t i o n  s i t e  l o c a t e d  a t  F e n n e l l  Farms on  River  Road s o u t h  of S a l i n a s   p r i o r   t o ,  

d u r i n g   a n d   f o u r   d a y s   a f t e r   t h e   a p p l i c a t i o n  of methyl bromide t o  s t r a w b e r r y  

f i e l d s .  

Three  s i tes  a t  o r   n e a r   a n   e n c l o s u r e   f u m i g a t i o n   f a c i l i t y  in Stock ton  were 

u t i l i z e d   t o   m o n i t o r   a i r b o r n e   m e t h y l   b r o m i d e  by ARB p e r s o n n e l   f o r  a two week 

pe r iod   i n   Oc tobe r   1986 .   Samples  were a n a l y z e d  by UCD. 

The samples  were c o l l e c t e d   i n   c h a r c o a l   t u b e s   a n d   a n a l y z e d  by a head-space 

g a s  chromatographic   method.  Table  1 h a s  the surnxary of r e s u l t s .  The h i g h e s t  

c o n c e n t r a t i o n s  of methyl   b romide   (900   par t s  p e r  b i l l i o n )  were f o u n d   a t   t h e  

Fennel1 Farms a p p l i c a t i o n  s i t e ;  t h e   a v e r a g e  of a l l  s a m p l e s   a t   t h i s  s i t e  was 

90  ppb.  There were o n l y  a few samples t h a t   g a v e   p o s i t i v e   r e s p o n s e s  a t  o r  

above   t he  minimum d e t e c t i o n  limit (MDL) of 1.1 ppb (4.2 ug/m3) a t  o t h e r  

Nonterey  County s i tes  o r  a t  t h e   S t o c k t o n  s i t e s .  

-3 
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Figure 1. Map of Sampling L o c a t i o n s  in Monterey County. 

Watsonville 

3 
Aromas 

C a s t r o v i l l e  4 

5 

M o n i t o r i n g   S i t e s  

1 Background 
2 Old Corra l  F lea   Marke t  
3 Aromas  School 
4 Elkhorn   Schoo l  
5 A p p l i c a t i o n   S i t e s  

2 '  



Table 1. Summary of Air Concentrations of Methyl Bromide 
in Parts Per Billion Volume 

Second  Average 
Maximum H i g h e s t  All Samples  T o t a l  # # Above 
P o s i t i v e a  P o s i t i v e a  above MDL of Samples M D L ~  

Aromas - MDL -MDL < MDL 

E lkhorn  <MDL <MDL <MDL 

Flea   Marke t  < MDL <MDL < MDL 

M. P. H o s p i t a l  <MDL <MDL <MDL 

Fennel:  Farms 

S i t e  A 2 10 52 76.8 

Si te  B 900 280 111 

Site  C 5 30 110 59.4 

S tock ton  1.6 0.92 1 .o 

48 2 

46 0 

48 0 

42 0 

22 8 

3a 25 

36 20 

a7 3 
~~~~ ~ ~~~ ~ 

a Average  of two r e p l i c a t e s ,   r o u n d e d   t o  two s i g n i f i c a n t   f i g u r e s .  

bMDL = minimum d e t e c t i o n  limit (1.1 ppb; 0.5 ppb f o r   S t o c k t o n   s a m p l e s ) .  
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Introduction 

Methyl  bromide is e x t e n s i v e l y   u s e d   i n   a g r i c u l t u r e  (4x106 Kg f o r  1985 i n  

C a l i f o r n i a   a l o n e ,  [ l ] )  as  a f u m i g a n t   t o   c o n t r o l   n e m a t o d e s ,   w e e d s ,   a n d   f u n g i  i n  

s o i l  and insect p e s t s  i n  h a r v e s t e d   g r a i n s   a n d   n u t s .   G i v e n  i t s  low b o i l i n g  

p o i n t  (3.8OC) a n d   h i g h   v a p o r   p r e s s u r e  (-1,400 t o r r  a t  ZO'C), methyl  bromide 

w i l l  r e a d i l y   d i f f u s e   i f   n o t   r i g o r o u s l y   c o n t a i n e d .  When used as a s o i l  

fumigant ,   where  the material i s  i n j e c t e d   i n t o   t h e   s o i l   a n d   i m m e d i a t e l y   c o v e r e d  

w i t h  a p l a s t i c   t a r p ,   s i g n i f i c a n t   a m o u n t s  may e s c a p e  [ 2 , 3 ] ;  s u b s e q u e n t   t a r p  

removal may result i n  f u r t h e r  releases t o   t h e   a t m o s p h e r e .  The t ime-weighted 

a v e r a g e  (8 h r / d a y ,  40 h r / w k )   t h r e s h o l d  limit v a l u e   f o r   m e t h y l   b r o m i d e   i n  a i r  

i s  5 ppm (=20 mg/m3) [ 4 ] .  A s i m p l e  and f a s t ,  ye t   accu ra t e ,   me thod  was needed 

t o   d e t e r m i n e   e n v i r o n m e n t a l   e x p o s u r e   t o   m e t h y l   b r o m i d e  a t  l e v e l s  well be low  the  

TLV.  A l though   s eve ra l   me thods   o f   s ampl ing   and   ana lys i s   fo r   me thy l   b romide  a re  

r e p o r t e d   i n   t h e   l i t e r a t u r e  [5-91, n o n e   f u l f i l l e d   t h e   r e q u i r e m e n t s   f o r  

d e t e c t i o n  limits and sample t h r o u g h p u t   o f   t h i s   p r o j e c t l p  

I n   t h i s   s t u d y  low  volume (0.1 L/min)  ambient a i r  samples  were c o l l e c t e d  

i n  Monterey  County  for   methyl   bromide  analysis  a t  t h r e e  si tes p l u s  a 

background s i te .  A l s o ,   a n   a p p l i c a t i o n  s i t e  was m o n i t o r e d   p r i o r   t o ,   d u r i n g ,  

and   four .   days   fo l lowing   comple t ion  of the   app l i ca t ion .   Ambien t  a i r  samples  

were t a k e n   o v e r  a f o u r  week per iod   f rom  Augus t  26 to   September  18,  1986. 

Flethyl  bromide was m o n i t o r e d   f o r  a two  week p e r i o d  a t  a f u m i g a t i o n  s i t e  

conducted a t  a n   e n c l o s u r e   f u m i g a t i o n   f a c i l i t y   i n   S t o c k t o n .  Air Resources  

Board   personnel   moni tored  a t  one s i t e  on the   p remises   and  a t  two off-site 

l o c a t i o n s .   A n a l y s i s  of samples  was p e r f o r n e d  by UCD p e r s o n n e l   u s i n g  a head- 

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

s u r v e i l l a n c e   p r o j e c t .  
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C h l o r o p i c r i n   s a m p l e s  were also c o l l e c t e d   a t   e a c h  s i t e  and w i l l  b e   t h e  

s u b j e c t  of a separate r e p o r t .  
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Experimental 

Site  Selection and Sampling 

Ambient Sites 

Three  s i tes  were s e l e c t e d  i n  Monterey  County. Roof t o p s  of t h e  

e l e m e n t a r y   s c h o o l s  i n  Aromas and   Elkhorn  were u t i l i z e d .  The r o o f   t o p   o f   t h e  

Old   Cor ra l  Flea Market   loca ted   on  Highway 156 approximately  two miles west of 

highway 101 was the t h i r d  s i te .  

Background samples were c o l l e c t e d  a t  t h e   M o n t e r e y   P e n i n s u l a   H o s p i t a l .  

The c r i t e r i o n   f o r   t h e   b a c k g r o u n d  s i t e  was f o r  i t  t o  be t h e  same d i s t a n c e   f r o m  

the   ocean  as was t h e   n e a r e s t   s a m p l i n g  s i te .  It was t h o u g h t   t h a t  the ocean may 

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

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

Sampling 
-3 

T h r e e   r e p l i c a t e s  were c o l l e c t e d  a t  t h e  Flea Market s i t e ;  two r e p l i c a t e  

samples were t a k e n  a t  t h e   o t h e r  s i tes .  Replicate samples  were t a k e n  two 

meters a p a r t   a n d  1.67 meters   above   the   roof   top .  One sampler  was marked "A" . 

and   des igna ted  as the   p r imary   sample  (as p e r  ARB p r o t o c o l )  while t h e  "B"  

sampler was t h e   r e p l i c a t e .  The samplers   were   connec ted   to   h igh   vo lume 

s a n p l i n g  pumps v i a  3/8 i n c h  Tygon tub ing   and  a "T" open t o   t h e   a i r .  The "T" 

was needed t o  s tep  down t o   t h e   d e s i r e d   f l o w  r a t e  for   methyl   b romide   or  

c h l o r o p i c r i n .  The f low ra tes  were r e g u l a t e d  by i n l i n e   f l o w  meters w i t h   v a l v e s  

'r 

o r  by pinch  c lamps  on  the  open  end of  t h e  "T". Flow rates were measured by 

a t t a c h i n g  flow meters t o  tne top   (open)   end  of e a c h  sampler a t  t h e   b e g i n n i n g  

and  the   end   o f   t he   s ampl ing   pe r iod .   Each  s i t e  met t h e  ARB s i t i n g  c r i t e r i a  and 

p a s s e d   t h e  ARB s i t e  audi t   performed  on  September  3 ,  1986. T r a p p i n g   s t u d i e s ,  

6 



c o m p l e t e d   p r i o r   t o   a n y   s a m p l i n g ,   s h o w e d   t h a t   t h e  maximum sampl ing   pe r iod  

w i t h o u t   b r e a k t h r o u g h  was 4 h r s   w i t h  a f low rate of 0.1 LPN f o r   m e t h y l  

bromide. A l i s t i n g  of s o u r c e s   o f   e q u i p m e n t   a n d   s u p p l i e s   u s e d   f o r   f i e l d  

sampl ing  is i n  Table 2. 

Methyl   b romide   samples   cons is ted   o f  three SKC prepacked   cha rcoa l   t ubes  

c o n n e c t e d   i n  series.  Each   t ube   con ta ined   abou t  3 m l  of c h a r c o a l   ( F i g u r e  2 ) .  

The t o p  two t u b e s  were t h e   p r i m a r y   t r a p   w h i l e   t h e   b o t t o m   t u b e  was the  backup. 

The t u b e s  were connec ted  by 3/8 i n c h  Tygon  tubing.  The e n t i r e  "sample" was 

wrapped i n  aluminum f o i l   t o   p r e v e n t   s u n l i g h t   f r o m   s t r i k i n g  the tubes   and   thus  

h e a t i n g   t h e m   o r   c a u s i n g   p h o t o d e g r a d a t i o n .   A f t e r   s a m p l i n g  was comple ted   the  

t u b e s  were f r o z e n  (-20°C) u n t i l   a n a l y z e d .  

Application S i t e  

Sampl-ers were located  upwind  and downwind  of a f i e l d   p r i o r   t o   a p p l i c a t i o n  

of methyl   b romide   (F igure  3 ) .  Three   sampl ing  s i t e s  were s e t  o u t  dur ing   and  

f o l l o w i n g   a p p l i c a t i o n .   S i t e  A was l o c a t e d   c a .  275 m o n  t h e   n o r t h w e s t   s i d e  
-3  

n e a r  a m i g r a n t  t ra i le r  h o u s i n g .   S i t e s  B and C were l o c a t e d  on t h e   s o u t h e a s t  

s i d e  67 m and 175 m meters, r e s p e c t i v e l y ,   f r o m   t h e   e d g e   o f   t h e   f i e l d .  

Ba t t e ry -powered   pe r sonne l  'air  samplers w e r e   u s e d   e x c l u s i v e l y  a t  s i t e  A ( t h e  

e x p e c t e d   u p w i n d   s i t e ) .   S i t e s  B and C were  powered by g a s o l i n e   g e n e r a t o r s .  

The p r e v a i l i n g   w i n d  was f r o m   t h e   n o r t h w e s t .  

The v ind   pa t te rns   changed   dur ing   the   day   wi th   the   wind   coming  f rom  the  

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

v e r y   s t r o n g   o u t  of t h e   n o r t h w e s t   d u r i n g   t h e  l a t e  a f t e rnoon .   Thus ,  s i t e  A was 

t h e  downwind s i t e  in   t he   morn ing   and   t he   upwind  s i t e  d u r i n g   t h e   a f t e r n o o n .  

... 

A p p l i c a t i o n  was s t a r t e d  a t  5:70 a.m. on September 11 b u t  o n l y   o n e   t h i r d  

o f   t h e   f i e l d  was fumigated   due  t o  high  wind co::-Lzi ons .  me a p p l i c a t i o n  was 
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Table 2, List of Equipment for H e l d  Work 

1. 

2 .  

3. 

4.  

5. 

6 .  

7 .  

8 .  

9 .  

Wind P r o f i l e   R e g i s t e r   s y s t e m ,  Model 104-LED-LM-DC  CWT-1791, Thornwaite  and 
A s s o c i a t e s  , Elmer, N J  

M i c r o d a t a l o g g e r ,  Model CR-21X, C a m p b e l l   S c i e n t i f i c ,   L o g a n ,  UT 

Temperature  probe,  Model 107, Campbell S c i e n t i f i c ,   L o g a n ,  UT 

High  Volume a i r  s a m p l e r s ,  Model  U-l/AT, B G I ,  Inc.,  Waltham, MA 

High  volume a i r  sampler ,   Bendix  Co., B a l t i m o r e ,  klD 

Charcoal   Tubes,  Cat. #226-09, SKC Inc . ,   E ighty   Four ,  PA. 

Methanol ,   Acetone,   Resi-Grade,   Baker   Chemical  Co. 

Rotameter,  Model VFA 21, Dwyer Ins t rumen t s ,   Inc . ,   Mich igan  C i t y ,  I N .  

Battery  powered  law  volume pumps. 

"? 
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Figure 2 Charcoal Air  Sampl ing Tube. 
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Fiqure 3. M A P   O F  FENNELL F A R M S  APPLICATION S I T E  ON R I V E R   R O A D  

;' Strawberries 

0 Buildings 
1 Houzes 
a : s i t e  A 
D : s i t e  E 
C : site C 
I O p p l  i e d  f i e l d  

I 

(3.2 mile 
J I 
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comple ted  on September 12.  The f i e l d  was t a r p e d   u n t i l   t h e   m o r n i n g  of 

September  15 when t h e   t a r p   f r o m   o n e - t h i r d   o f   t h e   f i e l d  was removed. The rest 

of t h e   t a r p  was removed  over   the  next   two  days.  

Sampling was d o n e   o n   t h i s   f i e l d   t h e   d a y   b e f o r e  the a p p l i c a t i o n   b e g a n   a n d  

f o r  t w o   4 - h o u r   p e r i o d s   d u r i n g   t h e   f i r s t   d a y   o f   a p p l i c a t i o n   a n d   f o r   t h r e e  3- 

h o u r   p e r i o d s   d u r i n g   t h e   s e c o n d   d a y   o f   a p p l i c a t i o n .  Two 4-hour  samples were 

c o l l e c t e d   w h i l e   t h e   f i e l d  was t a rped   and   fo r   fou r   4 -hour   pe r iods  on t h e   1 5 t h ,  

t h e   f i r s t  day t h a t   o n e   t h i r d   o f   . . t h e   t a r p s  were removed. 

Sample Coding 

Samples were c o d e d   i n   t h e   f o l l o w i n g   m a n n e r :  The f i r s t  number r e f e r s   t o  

the  month of t he   yea r   and   t he   nex t   one  or  two,  depending on t h e   d a t e ,   r e f e r s  

t o   t h e  day of t h e  month.  The l e t t e r  r e f e r s   t o   t h e   s i t e   w h e r e   t h e   s a m p l e  was 

t aken :  A ,  Aromas Elementary   School ;  E ,  E lkhorn   Elementary   School ;  FM, O l d  

C o r r a l  Flea Market;  M, Mon te rey   Pen insu la   Xosp i t a l .  The n e x t  number i s  t h e  

p e r i o d   ( e i t h e r  1 o r  2 )  a n d   t h e  l e t t e r  f o l l o w i n g   i n d i c a t e s   w h e t h e r   t h e   s a m p l e  

i s  f r o m   t h e  "A" o r  "B" sampler. The c h a r c o a l   t u b e s   a l s o   h a v e   a n   a d d i t i o n a l  

l e t t e r  t o   i n d i c a t e   w h e t h e r   t h e   t u b e  was a p r i m a r y   o r  a backup   ( a  "p" o r  a ' 

-* 

"b" ) .  If  t h e   t u b e  was a p r i m a r y ,   t h e n   t h e r e  i s  a n  "a" o r  a "b" t o   i n d i c a t e  

t h e   t u b e   l o c a t i o n   ( t h e   " a "   t u b e  was a t   t h e   t o p   w h i l e   t h e  "b" t u b e  was i n   t h e  

midd le   above   t he   backup   t ube ) .   The re fo re ,  827Y2A pb i n d i c a t e s   t h a t   t h e   s a m p l e  

was t aken  on August 27 a t  M o n t e r e y ,   P e n i n s u l a   H o s p i t a l   a n d   t h a t  i t  was t h e  

second   s ampl ing   pe r iod   on   t ha t   day  f rom t h e  "A" sanpl . ing s i te .  Al so  i t  was 

the   s econd  pa r t  o f   t h e   p r i m a r y   t r a p .  

The a p p l i c a t i o n  s i t e  h a d   t h e  same c o d i n g   s y s t e n   w i t h   t h e   e x c e p t i o n   t h a t  

t h e  l e t t e r  f o l l o w i n g   t h e   s a m p l i n g   p e r i o d   d e s i g n a t e d   t h e  s i t e  ( A ,  B o r  C) t hen  

t h e  sample  ( A  o r  B) .  
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Analysis and Quality Control 

instrument  was  modified so that  the  carrier  gas  entered  the  system at  the  head 

of  the column, with a  fraction  flowing  through the transfer  line,  in  order 

that flow  could  be  maintained  during  vial  pressurization  and  headspace 

sampling  (Figure 4 ) .  The  pressurization  and  carrier  gases had separate 

sources  and  pressure  controls.  In  the  usual  configuration  supplied  by  the 

manufacturer,  carrier  gas  flows  through the  transfer  line  and  then  through  the 

gas chromatographic column. With  this  configuration, the carrier  gas  flow is 

interrupted  during  vial  pressurization  and  headspace sampling. 

Sample Preparation-Quality  Control 
-3 

To test  trapping  efficiency,  glass  tubes  filled  with  about 3 mL charcoal 

each  (Figure 2) were  either  spiked  directly  with 0.05-100 Qg methyl  bromide 

(klatheson,  East Rutherford, NJ) or  were  used  to  adsorb  the  compound  from  an 

air  stream. In the latter  case, two  tubes were  connected  in  series  to  form  a 

sampling  train  and  the  intake  glass  wool  was  spiked  with 3 ~g and 10 Pg methyl 

bromide in separate tests  to deceraine  trapping  efficiency.  The  sampling 

train was connected - v i a  a  manifold to  a aodified  AC-powered  high-volume  air 

sampler [ l o ]  which pulled  air  at 0.1 LPhl through the charcoal  tubes for 4 hrs. 

to  pre-weighed,  Teflon@  septum-sealed  vials containing  hexane ('Resi- 

Analyzed'@, J.T.  Btiker Chemical Co., Phillipsburg, NJ). The  pure  methyl 

bromide  was  contained  in  a  lecture  bottle  equipped  with  a  needle valve. The 
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Figure  4 Conf igu ra t ion  o f  GC f o r  Methyl Bromide   Ana lys i s  by Headspace Sampl ing  



material was recovered by inverting  the  bottle  and  opening  the  valve  just 

enough to allow 1-2 mL of the  liquid to  empty into a glass  vial  chilled  to 

dry-ice  temperature (-78.5"C). A gas-tight  syringe  (Hamilton Co., Reno, N V )  

chilled  to  the  same  temperature was used  to  transfer -23 pL to  the pre- 

weighed,  sealed  vial  containing 3.5 mL hexane  from which about 0.7 mL 

headspace  had  been  evacuated  with  a  gas-tight  syringe.  The  vial  was  weighed 

again  and  additional  hexane  was  injected  into  the  vial  to  adjust  the  methyl 

bromide  concentration to 10 ug/PL.  After  preparation,  the  standard was  stored 

in  a  freezer (-10°C) and  replaced  with  a  fresh  standard  every 1-2 weeks. 

Aliquots  for  spiking  were  removed  through  the  septum  using  a  gas-tight 

syringe. 

Analysis 

The content s up  to, but  not including, the  last  polyurethane  foam (PUF) 

spacer  (Figure 2 )  of each  charcoal-filled  air  sanpling,  tube  were  emptied  into 

separate 22 mL glass  headspace  vials  (Perkin-Elmer,  Norwalk, CT) , which wc.;e 

inmediately  sealed  with  Teflon@-coated  septa.  Approximately 2 .S mL of air was 

evacuated  from  each  vial  using  a  gas-tight  syringe  and  replaced with 2.8 rnL 

benzyl  alcohol ( ' A R '  grade; . Mallinckrodt  Chemical  Works, St. Louis, MO, 

purified by distillation  before use). The  samples  were  then  thermostatted  at 

110°C f o r  15 min  in  the headspace  apparatus,  pressurized  with  nitrogen to 35- 

37  psig f o r  0.5 nin, and  the  equilibrated  headspace  sampled  for 0.3 min. 

Gas  chromatography was acconplished  =sing  a 1.8m x 0.32cm (OD) stainless 

steel  column  packed  with 100/120 mesh  Porapak Q (Supelco,  Bellefonte, PA) at 

140°C  and a 63Ni electron-capture  detector at 300°C. Carrier  and  make-up  gas 

(both  nitrogen)  flows  were  20  and 40 nL/min, respectively.  The  nitrogen 

source was set  at  27-30  psig. Quantitation  was done by comparing  peak  heights 
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w i t h   t h o s e  of s t a n d a r d   i n j e c t i o n s .   P e a k   h e i g h t s  were measured   us ing  a Pe rk in -  

Elmer Model LCI-100 c o m p u t i n g   i n t e g r a t o r   p r o g r a m m e d   t o   i n t e g r a t e   p e a k s   v a l l e y -  

t o - v a l l e y .  

Results 

Analysis and Quality Control 

Sampling of e q u i l i b r a t e d   h e a d s p a c e  i s  well s u i t e d   t o   t h e   d e t e r m i n a t i o n  o t  

v o l a t i l e   a n a l y t e s   i n  a low v o l a t i l i t y  matrix. The v a p o r   a b o v e   t h e   l i q u i d  

e x t r a c t   s h o u l d   b e   e n r i c h e d   o n l y   i n   t h o s e  compounds  whose h i g h   v a p o r   p r e s s u r e  

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

Because o f  t h i s ,  a gas  chromatogram of t h e   v a p o r   s h o u l d   b e   r e l a t i v e l y   " c l e a n "  

c o n p a r e d   t o  a chromatogram of  t h e   l i q u i d   e x t r a c t .   F u r t h e r m o r e ,   c a r e f u l   c h o i c e  

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

s o l v e n t   r e s p o n s e  common w i t h   t e c h n i q u e s   t h a t   i n c l u d e   d i r e c t   l i q u i d   s o l v e n t  

i n j e c t i o n .  We c h o s e   b e n z y l   a l c o h o l  as t h e   d e s o r b i n g   s o l v e n t   b e c a u s e  of i t s  

b o i l i n g   p o i n t  (52050C) and i t s  a b i l i t y   t o   q u a n t i t a t i v e l y  remove  methyl  bromide 
'46 

from cha rcoa l ;   me thy l   b romide   vapor   dens i ty  was t h e  same f o r  e q u i v a l e n t   s p i k e s  

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

w i t h o u t   c h a r c o a l .  

The  headspace  sampler   used i n  t h i s   s t u d y  was a programmable  mult isampling 

system  conposed of a p n e u m a t i c a l l y   o p e r a t e d   i n j e c t i o n  system, a t h e r m o s t a t t e d  

sample v i a l   c a r o u s e l ,   a n d   a n   e l e c t r o n i c a l l y   c o n t r o l l e d  sample magazine. 

Sampling i s  based  on a pneumat ic   ba lanced  pressure p r i n c i p l e  [ l l ]  which   avoids  
1. 

t h e   d i s a d v a n t a g e s   a s s o c i a t e d   w i t h   g a s   s y r i n g e s ,   s u c h  as change of p a r t i a l  

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

t h e  s e p t u m  of t h e   t h e r m o s t a t t e d  sample i s  p i e r c e d  by the   ho l low  sampl ing  

n e e d l e ,   t h e   v i a l  i s  p r e s s u r i z e d ,   a n d   t h e n ,   t h r o u g h   a u t o m a t i c   v a l v e   s w i t c h i n g ,  
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a n   a l i q u o t  of the headspace  i s  i n j e c t e d   o n t o   t h e  column u s i n g   t h e   v i a l  

p r e s s u r e  as t h e   d r i v i n g   f o r c e .   A f t e r   s a m p l i n g ,   t h e   v i a l   p r e s s u r e  i s  ven ted  

a n d   t h e   v i a l  i s  r e t u r n e d   t o   t h e   s a m p l e   m a g a z i n e .  The i n s t r u m e n t  i s  programmed 

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

s a n p l i n g   t h e   h e a d s p a c e  so  t h a t   t h e r e  i s  no d e l a y  time from v i a l   t o   v i a l .  

I n s t r u m e n t   c o n f i g u r a t i o n  shown in F i g u r e  4 was crucial  f o r   t h e   s u c c e s s   o f  

t he   me thcd .   The   i n s t rumen t  was d e s i g n e d   o r i g i n a l l y   t o   b e   u s e d   p r i m a r i l y   w i t h  

a cap i l l a ry   co lumn,   t h rough   wh ich  carr ier  g a s   f l o w   r e p r e s e n t s   o n l y  -2% of t h e  

t o t . a l   g a s   f l o w   t h r o u g h   t h e   d e t e c t o r   c o m p a r e d   t o   o v e r  30% th rough   t he   packed  

c o l u u n   u s e d   i n   t h i s   s t u d y .  A b r i e f   d i s r u p t i o n  (<1 min)  of t h e  carr ier  g a s  

flow t h r o u g h   t h e   p a c k e d   c o l u m n   r e s u l t e d   i n   a n   i n c r e a s e d   b a s e   l i n e   f r e q u e n c y   i n  

t h e   e i e c t r o n - c a p t u r e   d e t e c t o r   t h a t   r e q u i r e d  more t h a n   t e n   m i n u t e s   t o   r e c o v e r  

a f te r  carr ier  gas   f l ow was  resumed.  This was u n a c c e p t a b l e   s i n c e   m e t h y l  

b r o m i d e   r e t e n t i o n  time was on ly   abou t   s even   minu te s .   Ma in ta in ing  carr ier  gas  

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

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

. q u i c k . l y   a l l o w i n g   q u a n t i t a z i o s  of t h e   a n a l y t e .  

Under  optimum o p e r a t i n g   c o n d i t i o n s ,   t h e   d e t e c t i o n  limit was 50 ng methyl  

b r o m i d e   s p i k e d   t o   c h a r c o a l   ( e q u i v a l e n t   t o  0.5 ppb i n  a i r  when s a m p l e d   a t  

0.1 LPM f o r  4 h r s ) .  This limit was p a r t l y   d u e   t o   t h e   f a c t   t h a t   f o r  a deso rbed  

a n d  e q u i l i b r a t e d  sample, only   about  10% o f   t h e   s p i k e d   r n a t e r i a l  was p r e s e n t   i n  

t h e   v a p o r .  The volume  of  headspace  ( i .e. ,   the  amount of a n a l y t e )  s a m p l e d  ( v ,  

I&) d u r i n g   r h e   i n j e c t i o n  time ( t ,  min) was es t ima ted   f rom t h e  measured  f low 
4. 

(9, ml/min)   through  the  column  and a pressure r a t i o  ( [Pv-Pc]  /APc) t h a t  

a c c o u n t s   f o r   t h e   d i f f e r e n c e   i n   p r e s s u r e   b e t w e e n   t h e   v i a l   ( P v >   a n d   t h e  column 

hehd  (PC)  and  the  column  pressure  drop  (APc):  



Given a column  flow  of 20 mL./min a n d   t h e   r a n g e s   o f   p r e s s u r e s   f o r   t h e   v i a l   a n d  

column  head  noted earlier,  volume of h e a d s p a c e   i n j e c t e d  was t y p i c a l l y  1-2 mL. 
This   mean t   t ha t   fo r   t he   50   ng   me thy l   b romide   sp ike   (0 .263  ng/mL v a p o r   i n   t h e  

v i a l ) ,  minimum d e t e c t i o n  was r e p r e s e n t e d   t o  263-526  pg r e a c h i n g   t h e  EC 

d e t e c t o r .  The p r a c t i c a l  MDL f o r   f i e l d   s a m p l e s  was set  a t  1.1 ppb. 

Typical   chromatograms of s t a n d a r d   i n j e c t i o n s  are shown i n   F i g u r e  5.  The 

e a r l y   . o f f - s c a l e   d e t e c t o r   r e s p o n s e  was p a r t l y   d u e   t o   v i a l   p r e s s u r i z a t i o n   a n d  

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

t h e   i n j e c t e d   v a p o r   s a m p l e .  It m u s t   b e   e m p h a s i z e d   a t   t h i s   p o i n t   t h a t   t h e  

i n s t r u m e n t  was o p e r a t e d  a t  t h e   d e t e c t i o n  limit s e n s i t i v i t y .   T h i s  was done t o  

accommodate   envi ronmenta l   samples   tha t   could   have   any   aqount  of methyl  bromide 

a b o v e   t h e   d e t e c t i o n  limit; a n   e l e c t r o n i c   i n t e g r a t o r  was used  so  t h a t   o f f - s c a l e  

r e s p o n s e s   c o u l d   b e   e a s i l y   q u a n t i t a t e d .  The  two peaks  mid-way t h r o u g h   t h e  

chromatogram were de r ived   f rom  the   s ep tum;   t hese   peaks   appea red   fo r   empty  

v i a l s  as well a n d   r e d u c e d   t h e r m o s t a t t i n g  time l e d  T,o dec reased   peak   s i ze .  

Because   o f   these   peaks   and   an   occas iona l  l a t e r  elut ing  peak!   Chromatograms 

were a l l o w e d   t o   d e v e l o p   f o r  30 min ,   wi th  32 min r e p r e s e n t i n g   t h e   t o t a l  time 

e l a p s e d   f r o m   o n e   i n j e c t i o n   t o   t h e   n e x t .   T h i s  meant t h a t  i t  was p o s s i b l e   t o  

a n a l y z e  .45 s a m p l e s   i n  a 24  h r   p e r i o d .   D e t e c t o r   l i n e a r i t y  was a t  l e a s t   t h r e e  

o r d e r s  of magni tude (0.1 t o  100 on c h a r c o a l ,   F i g u r e  6 )  a l l o w i n g   q u a n t i t a t i o n  

o f   w ide ly   va ry ing  sample c o n c e n t r a t i o n s   w i t h  a mintmum number  of s t a n d a r d  

i n j e c t i o n s .   F u r t h e r m o r e ,   s t a n d a r d s   . r u n   a t   t h e   b e g i n n i n g   a n d   e n d  of  a sample 

se t  were t h e  same, i n d i c a t i n g   t h a t   d e s o r b e d  samples i n   t h e   p r e s e n c e  of 

c h a r c o a l   a n d   b e n z y l   a l c o h o l  were s t a b l e   o v e r   a t  least  a 24  h r   p e r i o d .  

r4 

R e s u l t s   f o r   t h e   s p i k e d  a i r  s a m p l i n g   t e s t s  are s u n x a r i z e d   i n   T a b l e  3 .  ,4ir  

t e m p e r a t u r e   v a r i e d   b e t w e e n  2 1 ° C  and 2 9 O C  f o r  t h e  10 ! ~ g  s p i k e   a n d   r e m a i n e d   a t  

30°C f o r   t h e  3 ug s p i k e .   W h i l e   o v e r a l l   r e c o v e r y  was s a t i s f a c t o r y   ( a v e r a g e  of 

17 
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Table 3. Recovery of Methyl Bromide from Spiked Air 

Tu be 
Pe rcen t   Recove red  by Charcoala  
3 gb 10 gb  

Front  3 7 / 3 9   3 1 / 3 3  

Back 

Tot a1 

3 7 / 3 4  

7 4 / 7 3  

6 3 / 5 8  

9 4 / 9 1  

a R e s u l t s   f o r   d u p l i c a t e  tests (0 .1  LPM f o r  4 hrs). 

bAmount s p i k e d  t o  glass wool. 

20 



92.2%, 10 pg ;  73.5%, 3 ug) , s i g n i f i c a n t   b r e a k t h r o u g h   t o  the second   t ube  

o c c u r r e d   i n   b o t h  cases ( a v e r a g e  of 60.4%, 10 ug; 35.5%, 3 ug).  Recovery was 

q u a n t i t a t i v e  095%) f o r  t u b e s   s p i k e d   d i r e c t l y  with 10 pg and 3 pg s t a n d a r d   a n d  

ana lyzed   immedia te ly .  

A flow rate of  0.1 LE" and a .  sampl ing  time of 4 h r s  ( 2 4  L t o t a l   a i r ) ,  

u sed  i n  the above   r ecove ry  tests, were c o n d i t i o n s   a d o p t e d  as p a r t  of t h e  

s a m p l i n g   p r o t o c o l   f o r   m o n i t o r i n g   o u t d o o r  a i r  concent ra t ions   o f   methyl   b romide .  

A s  a r e s u l t  of the   ou tcome of t h e   s p i k e d  a i r  sampl ing  tes ts ,  which  showed 

s i g n i f i c a n t   b r e a k t h r o u g h  t o  t h e   s e c o n d   c h a r c o a l   t u b e ,  the s a m p l i n g   t r a i n   u s e d  

i n   t h e   f i e l d   s t u d y   c o n s i s t e d  of three c h a r c o a l - f i l l e d   t u b e s  i n  series. The 

f i r s t  two t u b e s  were u s e d   t o   d e t e r m i n e  the amount of m e t h y l   b r o m i d e   i n   a i r .  

The t h i r d   t u b e  was a ,back-up t o  de t e rmine   whe the r   b reak th rough   occur red .  If 

a t  l ea s t  252 of  the t o t a l   t r a p p e d  material  a p p e a r e d   i n   t h e   b a c k - u p   t u b e ,   t h e n  

t h e   c o n c e n t r a t i o n   i n  a i r  wou ld   be   r epor t ed  as a "greater  than"  number.  

E s s e n t i a l l y  a l l  of the   me thy l   b romide  was  trapped., in  the f i r s t   t u b e .  The 

good  recovery was p a r t l y   d u e   t o  a r e l a t i v e l y  low f i e l d  a i r  t e m p e r a t u r e  (516°C)  

compared t o   t h e   s p i k e d   r e c o v e r y   s t u d i e s  (21-30°C). Chromatograms  comparing 

a i r  s a m p l e s   w i t h   s t a n d a r d s   ( F i g u r e  5) i n d i c a t e d   t h a t   t h e y  were q u a l i t a t i v e l y  

t h e   s a m e ' a n d   t h a t   p o t e n t i a l   i n t e r f e r i n g   p e a k s  were n o t   p r e s e n t   i n   t h e   v a p o r  of 

t h e   d e s o r b e d  a i r  sample. 

F i e l d  Sanples 

Table 4 s u m m a r i z e s   t h e   f i e i d  samples c o l l e c t e d .   T a b l e  5 c o n t a i n s   t h e  a i r  

f low,   per iod   and   micrograms of methyl  bromide  found a t  t h e   a m b i e n t   s i t e s .  

Only  two samples, bo th   f rom  the  Aromas s i t e  on August 26 and 2 7 ,  showed 

p o s i t i v e   r e s p o n s e s   n e a r   t h e  PIDL (1.1 ppb o r  4.2 pg/rn3) a t  t h e   a m b i e n t   s i t e s .  

It s h o u l d   b e   n o t e d   t h a t  an e s t i m a t e d  30 a c r e s   o f   s t r a w b e r r i e s ,   l o c a t e d  

2 1  



a p p r o x i m a t e l y  0.25 mile upwind  f rom  the Aromas sampl ing  s i t e ,  were t a r p e d  

d u r i n g   t h e   f i r s t  week of sampl ing .  

The c o n c e n t r a t i o n s   o f   m e t h y l   b r o m i d e  were h i g h e s t  a t  t h e   a p p l i c a t i o n  s i t e  

(Table 6) .  Site A ,  t h e   s t a t i o n   w h e r e   t h e   b a t t e r y   d r i v e n   p e r s o n a l   s a m p l e r s  

were employed,  had a greater  v a r i a n c e   b e t w e e n   r e p l i c a t e s  when compared t o  s i t e  

B and C ( T a b l e  6 - 8 ) .  This   cou ld   be   exp la ined  by t h e   e r r o r   i n   t o t a l   a i r  

,f low. The t o t a l  a i r  f low was l o w  i n  some samples .  Air f l o w s  were measured a t  

t h e   b e g i n n i n g   a n d   t h e   e n d  of e a c h   p e r i o d .  The f l o w s   w e r e   a d j u s t e d   t o  100 

m l j m i n   a t   t h e   b e g i n n i n g   o f   e a c h   p e r i o d .   H o w e v e r ,   t h e   f l o w   r a t e s ,   i n  some 

cases, d r o p p e d   t o  less  t h a n  50 ml/min when t h e   f i n a l   f l o w s  were r e a d .  Thus , 
s i t e  "A" t o t a l  volume was p r o b a b l y   g r e a t e r   t h a n  was reco rded .  The t o t a l  

volume  should  be  approximately 15 l i ters .  However,  some  volumes a t  s i t e  A 

were as low as 3 l i t e r s ,  w h i c h   c o u l d   b e   c l o s e   t o  a f a c t o r  of f i v e   i n   e r r o r .  

The h i g h e s t   a v e r a g e   c o n c e n t r a t i o n  (900 p p b )   o c c u r r e d   a t  s i t e  B d u r i n g   t h e  

second  day of a p p l i c a t i o n .  The c o n c e n t r a t i o n   a t  s i t e  C r eached  530 ppb w h i l e  

s i t e  A ,  t h e  s i t e  n o r t h w e s t  of t h e   t r e a t e d   a r e a ,   y i e l d e d  a c o n c e n t r a t i o n  of 213  

p g / m 3  o n   t h e   s e c o n d   d a y   o f   a p p l i c a t i o n .   W i t h i n  15 d a y s   a f t e r   a p p l i c a t i o n  a i r  

c o n c e n t r a t i o n s  of methyl  bromide were n e g l i g i b l e .  

-3 

Tab le  9 c o n t a i n s   t h e   c a l c u l a t e d   d a t a   p r e c i s i o n   o f   t h e   c o l l o c a t e d  

sample r s .  The p r e c i s i o n  was c a l c u l a t e d   f r o m   t h e   f o l l o w i n g   e q u a t i o n :  

P = I Y  - (Y + X)/2]/X x 100 

where P i s  t h e   c a l c u l a t e d   d a t a   p r e c i s i o n ;  Y i s  t h e   c o n c e n t r a t i o n   f r o m  

d u p l i c a t e   s a m p l e r  of c o l l o c a t e d  p a i r ;  X i s  t h e   c o n c e n t r a t i o n   f r o m   p r i m a r y  

sampler  of c o l l o c a t e d  pa i r .  P r e c i s i o n   f o r   t h e   e n t i r e   d a t a   s e t   r a n g e d   f r o m  

-48.1% t o  68.3%. 
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T a b l e  4 .  

DATE 

8/26 

8 / 2 7  

8 / 2 8  

8 / 2 9  

9 / 2  

9 / 3  

9 / 4  

9 / 5  

? / 8  

9 / ?  

9 /  10 

9 i 1 : 

9/12 

9 / 1 3  

9 /  14 

9 / 1 5  

9 / 1 6  

9/17  

? /  1 8  

A: Aremas  

NUMBER O F  4-HOUR SAMPLING  PERIODS  FOR  METHYL  BROMIDE 

S T A T I O N A R Y   S I T E S  
A 

1 

1 

2 

2 

2 

3 

2 

2 

2 

2 

2 

1 

- 

- 

- 

1 

- 

1 

1 

E 

1 

1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

- 

- 

- 

1 

1 

- 

- 

E:  Elkhorn 

F M  

- 

1 

2 

2 

2 

? 

2 

2 

2 

L 
3 

2 

1 

- 

- 

- 

1 

1 

1 

1 

FEI\JI\IELL  FARMS 

FPl:  flea market 

'3 

a: Fennel1 Farms s i t e  A b : F c r ; n o l l  Farms site t 
c: Fennel 1 F a r m s  site C 
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T a b l e  5. 

METHYL BROMIDE AMBIENT SITES RESULTS 

826ElA 
826E 1 B 
8266 1 A 
8264 1 B 
827M 1 A 
827M 1 B 
827E 1 A 
827E 1 B 
827A 1 A 
8274 1 B 
827FM 1 A 
827FM 1 B 
827FM1 C 
827M2A 
827M2B 
828A 1 A 
8286 1 B 
828E 1 A 
828E 1 B 
828FMlA 
828FM 1 B 
828FM 1 C 
828M 1 A 
828M1 E, 
828A2A 
828A2B 
828E2A 

828FM2A 
828FM2B 
828FM2C 
828M2A 
826M2B 
829A 1 A 
82941 B 
829FMlA 
829FM 1 B 
829FM 1 C 
829E1 A 
829E 1 B 
829M 1 A 
8291.1 1 B 
829624 
8 2 9 A 2 B  
829FM2A 
82CiFM2B 
82JFM2C 

8 2 a ~ 2 ~  

e 2 w a  

8/26/86 
8/26/86 
8/26/86 
8/26/86 
8/27/86 
8/27/86 
8/27/86 
8/27/86 
8/27/86 
8/27/86 
8/27/86 
8/27/F6 
8/27/86 
8/27/86 
8/27/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
3/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/28/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/86 
8/29/66 
8/29/86 
8/29/86 

10: 1 0  
10: 10 
12:24 
12:24 
9:04 
9:04 
9:57 
9:57 
10:37 
10:37 
11:45 
11:45 
11:45 
13:28 
13:28 
6:49 
6:49 
7:47 
7:47 
7:25 
7:25 
7:25 
8:41 
8:41 
1 0 : 4 6  
10:46 
12:08 
12:08 
11:37 
11:37 
11:37 
13:Ol 
33:Ol 
6:37 
6:37 
7: 12 
7: 12 
7: 12 
7:38 
7:38 
8:22 
8:22 
10:45 
10:45 
11:30 
11:30 
11:30 
12:Ol 

14:25 
14:25 
16:lO ’ 

16: 1 0  
13:03 
13:03 
14:  13 
14:  13 
14:54 
14:54 
16: 1 7  
16: 17 
16: 17 
16:54 
16:54 
10:35 
10:35 
1 1  :56 
1 1  :56 
11:18 
1 1 : 1 8  
11:18 
12:48 
12:48 
15:Ol 
15:Ol 
15:43 
15:43 
16:23 
16:23 
16:23 
17:29 
17:29 
10:32 
10:32 
11:12 
11:12 
11:12 
1 1  :48 
1 1  :48 
12:40’ 
12:40 
14:45 
14:55 
15:26 
15:26 
15:26 
16:07 

n 

0.07 
0.08 
0.07 
0.07 
0.08 
0.07 
0.08 
0.08 
0.08 
0.08 
0.05 
0.05 
0.05 
0.07 
0.08 
0.08 
0.08 
0.08 
0.08 
0.07 
0.07 
0.07 
0.08 
o.oa 
0.07 
0.07 
0.08 
0.08 
0.08 
0.08 
0.07 
0.08 
0.07 
0.07 
0.07 
0.07 
0.08 
0.08 
0.09 
0 .08  
0.06 
Q.08 
0.05 
0.07 
0.07 
0.07 
0.07 
0.06 

255.00 
255.00 
226.00 
226.00 
239.00 
239.00 
256.00 
256.00 
257.00 
257.00 
272.00 
272.00 
272.00 
206.00 
206.00 
226.00 
226.00 
249.00 
249 a 00 
233.00 
233.00 
233.00 
247.00 
247.00 
255.00 
255.00 
215.00 
215.00 
286.00 
286.00 
286.00 
268.00 
268.00 
235.00 
235.00 
240. OC 
240.00 
240.00 
250.00 
250.00 
258.00 
256. OG 
240.00 
250.00 
236.00 
236.00 
236.00 
246. 0 0  

(0 .05  
(0.05 
( 0 .  05 

<0.05 
(0 .05 
(0.05 
(0.05 
(0.05 
(0 .05  
(0 .05  
<0.05 
<0.05 
<0.05 
<0.05 
( 0 . 0 5  
(0.05 
(0 .05  
(0.05 
(0.05 
(0.05 
(0.05 
<0 .05  
<0 .05  
< O .  05 
(0.05 
<0.05 
< 0 :05 

(0.05 
(0.05 
( 0 . 0 5  
<0.05 
<0 .05  
(0.05 
<o. os 
<0.05 
< 0 . 0 5  
< O .  05 
(0.05 
<o.os 
<0 .05  
(9.05 
(0.05 
< 0 . 0’5 
( 0 . 0 5  
<0 .05  
<o. 05 

0.06 

< 0 .0-5. 

(0.05 
(0.05 
(0.05 
(0.05 
(0.05 
(0.05 
(0.05 
(0.05 

(0 .05 
(0.05 
(0.05 
(0.05 
(0 .05  
(0.05 
(0 .05  
( 0 . 0 5  
( 0 . 0 5 ’  
(0 .05  
(0.05 
(0 .05  
(0.05 
(0.05 
(0.05 
(0.05 
(0 .05 
<0.05 
(0.05 -b 

(0.05 
( 0 . 0 5  
< O  .05 
< O .  05 
<0.05 
(0.05 
<0.05 
( 0 . 0 5  
<0 .05  
<0.05 
<0 .05  
<o. 05 
<0 .05  
<0.05 
<0.05 
( 0 . 0 5  
<0.05 
<0 .05  
<0 .05  
( 0 . 0 5  
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Table 5 (con’t). 

METHYL  BROMIDE  AMBIENT  SITES  RESULTS 

829E2B 
829M2A 
829Fi2B 

92AlA 
9 2 A l B  

92FM 1 A 
92FM 1 B 
92FM1 C 
92E 1 A 
92ElB 
9 2 M  1 A 
92MlB 
92A2A 
92A2A 

92FM2A 

92FM2C 
92E2.Q 
92E29 
92M2A 
92M23 
93A 1 A 
93AlB 

93FM1 Fc 
93FM 1 a 
93FM 1 C 
93ElA 
93E 1 B 
93MlA 
93MlE 
93A2A 
93A2B 

5’3FK24 
93FK2B 
93FM2C 

93E2A 
93E25 
94AlA 
94AlB 

?4FM 1 A 
9LtFI.i 1 B 
94FKlC 

94E1A 
94E 1 i3 
9 4 M 1 A  
96M!B 
94A2A 
94F.23 

9 2 ~ ~ 2 ~  

8/29/86 
8/29/86 
8/29/86 
9/2/86 
9 /2 /86  
9/2/86 
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9 /2 /86  
9/3/86 
9 /3 /86  
9/3,‘8b 
9 /3 /86  
9 /3 /86  
9 /3 /86  
9/3/86 
9 /3 /86  
9 /3 \86  
9 /3 /86  
9 /3 /86  
9 /3 /86  
9/3/E6 
9 /3 /86  
9 / 3 / 8 6  
9 /3 /86  
9 /4 /86  
9 / 4 / 8 6  
9 /4 /85  
9 /4 /66  
9/4/B6 
9 /4 /66  
9 /4 /66  
9/4/E6 
9 /4 /86  
9 / 4 / 8 6  
9/4/E6 

12:Ol 
12:54 
12:54 
7:28 
7:28 
8: 13 
8: 13 
8: 13 
9:oo 
9:OO 
10:02 
10:02 
11:53 
11:53 
12:58 
12:58 
12:58 
13:43 
13:43 
15: 17 
15:  17 
7:53 
7:53 
&3:48 
8:48 
8:48 
10:06 
10:06 
11:18 
11:18 
13:05 
13:05 
14:32 
14:32 
14:32 
15:37 
15:37 
8:09 
8:09 
8:53 
8:53 
8:53 
9:24 
9:24 
10: 14 
10: 1 4  
12:28 
12:28 

16:07 
17:09 
17:09 
11:27 
11:27 
12:26 
12:26 
12:26 
13:24 
13:24 
14:41 
!4:41 
15:OB 
15:OB 
16:58 
16:58 
16:58 
17:40 
17:40 
19:20 
19:20 
12:50 
12:50 
13:49 
13:49 
13:49 
14:56 
14:56 
16: 18 
16: 18 
17: 17 
17:  17 
i 8 :31  
18:31 
18:31 
19:37’ 
19:37 
12:09 
12:09 
12:59 
12:59 
12:59 
13:51 
!3:51 
15:OO 
15:OO 
16:28 
16:28 

7 :  

0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.06 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.08 
0.07 
0.07 
0.07 
0 . C 8  
0.08 
0.08 
0.08 
0.08 
0.07 
0.07 
0.08 
0.08 
0.08 
0.07 
0.07 
0.08 
0.07 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

246.00 
255.00 
255.00 
239.00 
239.00 
253.00 
253.00 
253.00 
264.00 
264.00 
279.00 
279.00 
195.00 

240.00 
240.00 
240.00 
237.00 
237.00 
243.00 
243.00 
2-?7 .OO 
297.00 
301 .OO 
301.00 
301 .OO 
290.00 
290.00 
300.00 
300.00 
252.00 
252.00 
239.00 
239.00 
239.00 
240.00 
240.00 
240.00 
240.00 
246.00 
246.00 
246.00 
267.00 
267.00 
286.00 
286.00 
240.00 
240.00 

195.00 

(0.05 
(0.05 
(0.05 
<0.05 
(0 .05  
( 0 . 0 5  
<0.05 
(0.05 
<0.05 
c0.05 
<0 .05  
<O.  05 
<0.05 
(0.05 
<0.05 
< O .  05 
<0.05 
<O.  05 
<O.  05 
<0.05 
<0.05  
<0.05 
(0.05 
( 0 . 0 5  
< O .  05 
<0.05 
(0.05 
( 0 .  05 
< O .  05 
<0.05 
<0 .05  
( 0 . 0 5  
(0.05 
(0.05 
<0.05 
<0 .05  
<O.  05 
(0.05 
<0.05 
(0.05 
(0.05 
( 0 .  05 
(0.05 
<0.05 
(0.05 
<0.05 
<0.05 
(0.05 

(0.05 
(0.05 
(0.05 
(0. 05 
C0.05 
(0.05 
(0 .05  
(0. 05 
(0.05 
( 0 .  05 
(0.05 
( 0 . 0 5  
( 0 .  05 
( 0 . 0 5  
< O .  05 
(0.05 
(0.05 
< O .  05 
C0.05 
( 0 . 0 5  
(0.05 
<O. 05 
(0.05 
( 0 . 0 5  
( 0 . 0 5  
<O.  05 
<o. 05 
<0.05 
(0.05 
<O.  05 
(0. 05 
(0.05 
( 0 . 0 5  
( 0 .  05 
< O .  05 
<o.  05 
( 0 . 0 5  
( 0 .  OS 
(0.05 
< O .  05 
C0.05 
< O .  05 
(0.05 
< O .  05 
< O .  05 
(0.05 
< O .  05 
( 0 . 0 5  



Table 5 (con’t). 

METHYL BROMIDE AMBIENT SITES RESULTS 

94FM2A 
94FM2B 
94FM2C 
94E2A 
?4E2B 
94M2A 
94M2B 
954 1 A 
95419 
95ElA 
95E 1 B 
95=M 1 A 
95FM 1 B 
95FMlC 
95M 1 A 
95M 1 B 
95A2A 
95A2B 
95E2A 
95E2B 
95FM2A 
95FM2B 
95FM2C 
95112.4 
95M2B 
98U 1 A 
986 1 B 

98FM 1.6 
98FM 1 B 
98FM 1 C 
98E 1 A 
98E 1 B 
9EM 1 A 
98MlB 
98624 
9 a ~ 2 ~  
98FM2A 
?€?FM2B 
9BFM2C 
?@E24 
98E2B 
98M2A 
9SM2B 
99A 1 A 
SSA 1 B 
99FM 1 A 
94FM 1 B 
??FM 1 C 

9/4/86 
9/4/86 
9/4/86 
9/4/86 
9/4/86 
9/4/86 
9/4/86 
9/5/86 
9/5/86 
9/5/86 
9/5/85 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 
9/5/86 

9/8/86 
9/8/86 
9/8/86 
9/8/86 
9/8/86 
9/8/86 
9/8/66 
9/8/86 
9/8/86 
9/8/86 
9/8/86 
9/8/86 
9/8/86 

9/8/86 

9/a/86 
9/8/86 
9/8/86 
9/8/86 
9/9/E6 
9/9/96 
9/9/86 
9/9/86 
9/9/86 

13:32 
13:32 
13:32 
14: 19 
14:  19 
15:28 
15:28 
6:58 
6:58 
8:07 
8:07 
8:35 
8:  35 
8:35 
9:  19 
9:  19. 
11:26 
11:26 
12:  33 
12:33 
13:40 
13:40 
13:40 
14:.57 
14:57 
7: 17 
7:  17 
8:OO 
8:OO 
8:OO 
8:47 

9:  44 
9:44 
11:35 
11:35 
12:26 
12:26 
12:26 
13:OO 
13:OO 
14:06 
14:06 
7:44 
7:44 
8:23 
6 : 2 3  
8:23 

a:47 

17:32 
17:32 
17:32 
18:22 
18:22 
19:23 
19:23 
10:59 
10:59 
12:07 
12:07 
12:(t9 
12:49 
12:49 
14:29 
14:29 
16:OO 
1 6 : O O  
16:50 
16:50 
17:40 
17:40 
17:40 
18:Ol 
18:Ol 
11:17 
1 1 : 1 7  
12:oo 
12:oo 
12:oo 
12:49 
12:43 
13:47 
13:47 
15:35 
15:35 
16: 19 
16: 1 9  
16: 19 
16:56 
16:55 
17:59 
1-7:58 
11:46 
1 1  : 4 6  
12:31 
12:31 
12:11 

_ I  , n  

0.07 
0.07 
0.07 
0.07 
0.08 
0.08  
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0 . 0 8  
0 . 0 8  
0.07 
0.07 
0 . 0 8  
0 .08  
0 . 0 8  
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
O.O? 
O.O?  
0 . 0 7  
0.08 
0.08 
0.07 
0.07 
9.05 
0.05 
0 . 0 5  

240.00 
240.00 
240.00 
243.00 
243.00 
235.00 
235.00 
241.00 
241.00 
240.00 
240.00 
254.00 
254.00 
254.00 
31Q.00 
310.00 
27Lt. 00 
274.00 
257.00 
257.00 
240.00 
2.40.00 
240.00 
184.00 
184.00 
240.00 
240.00 
240.00 
240.00 
240.00 
242.00 
242.00 
243.00 
243.00 
240 .00  
240.00 
233.00 
232.00 
233.00 
230.00 
23.5.00 
235.00 
232. GO 
242.00 
242.00 
2 4 E .  00 
24E. 00 
Z L Z .  90 

<o. os 
(0.05 
CO.05 
(0 .05  
<O. 05 
(0.05 
<0.05 
(0.05 
(0.05 
<0.05 
<O. 05 
(0.05 
<0.05 
<O. 05 
( 0 . 0 5  
<O. 05 
(0.05 
(0.05 
( 0 . 0 5  
( 0 . 0 5  
<0.05  
(0.05 
(0.05 
(0.05 
( 0 . 0 5  
( 0 . 0 5  
(0.05 
<O. 05 
( 0 . 0 5  
( 0 .  05 
(0.05 
(0.05 
(0.05 
(0.05 
( 0 . 0 5  
( 0 .  05 
( 0 . 0 5  
(0.05 
( 0 .  G5 
( 0 . 0 5  
( 0 . 0 5  
( 0 . 0 5  
( 0 . 0 5  
< O .  05 
( 0 . 0 5  
( 0 . 0 5  
( 0 . 0 5  
( 0 . 0 5  

<0.05 
(0.05 
(0 .05  
(0.05 
<0.05 
<o.os 
(0 .05  
<0.05 
(0.05 
(0.05 
<0.05 
<0.05 
(0.05 
( 0 . 0 5  
<0.05 
(0.05 
<0.05 
<O. 05’ 
<0 .05  
<O. 05 
<0.05 
(0 .05  
( 0 . 0 5  
(0.05 
( 0 . 0 5  
(0.05 
c0.05 
C0.05 
( 0 . 0 5  
(0.05 
( 0  ..os 
(0.05 
(0.05 
(0.05 
(0.05 
( 0 . 0 5  
C0.05 
(0.05 
( 0 . 0 5  
<o * os 
( 0 . 0 5  
C0.05 
(0.05 
( 0 . 0 5  
< 0 . 0 5  
(0.05 
< 0 . 0 7  
c 0 . 0 5  



Table 5 (con't). 

METHYL BROMIDE  AMBIENT  SITES  RESULTS 

99E 1 A 
99E 1 B 
99M 1 A 
99M 1 B 
99A2A 
99A2B 
99FM2A 
99FM2B 
99FM2C 
99E2A 
99E2B 
99M2A 
99M2B 
910AlA 
910AlB 
910FMlA 
91OFMlB 
91OFMlC 
91OElA 
910ElB 
910MlA 
910MlB 
9 1 OA2A 
7.1  0422 
9 1 OFM2A 
9 1 OFM2B 
9 1 OFM2C 
9 1 OE2A 
9 1 OE2B 
9 1 OM2A 
9 1 OM28 
91 lAlA 
91 lAlB 
91 1FMlA 
91 lFMlB 
91 lFMlC 
91 lElA 
911ElB 
915MlA 
915MlB 
915AlA 
915AlB 
915FMlA 
? 15FP-11 B 
915FMlC 
915ElA 
915ElB 
916ElA 

9/9/86 
9/9/86 
9/9/86 
9/9/86 
9/9/86 
9/9/86 
9/9/86 
9/9/86 
9/9/86 
9/9/86 
9/9/86 
9/9>86 
9/9/86 
9/ 10186 
9/10/86 
9/10/86 
9/10/86 
9/ 10/86 
9/10/86 
9/ 10/86 
9/10/86 
9/ 10/86 
9/10/86 
9/10/86 
9/ 10/86 
9/ 10/86 
9/10/86 
9/10/86 
9/10/86 
9/10/86 
9/ 10/86 
9/ 1 1  /86 
9/ 1 1  /86 
91 1 1  /86 
9/11/86 
91 1 1  186 
9/ 1 1  /86 
9/11/86 
9/ 15/86 
9/15/86 
9/ 15/86 
9/ 15/86 
9/ 15/86 
9/15/86 
9/ 15/86 
9/15/86 
91  15/96 
91 16/86 

8:57 
8:57 
9:46 
9:46 
12:Ol 
12:Ol 
13:02 
13:02 
13:02 
13:45 
13:45 
14:52 
14:52 
6:55 
6:5S 

7:33 
7:33 
8:05 
8 : 0 5  
8 : 4 8  
8:48 
11:09 
11:09 
12:03 
12:03 
12:03 
12:43 
12:43 
13:51 
13:51 
8:38 
8:  38 
9 : 2 0  
9:20 
9:20 
9:47 
9:47 
1o:oo 
1o:oo 
13:04 
13:04 
13:51 
13:51 
13:51 
14:25 
14:25 
9:35 

7:33 

13:20 
13:20 
14:30 
14:30 
16: 12 
16:  12 
17:OO 
17:OO 
17:OO 
17:47 
17:47 
18:43 
18:43 
10:58 
10:58 
11:39 
11:39 
11:39 
12:23 
12:23 
13:26 
13:26 
15:09 
1Z:09 
15:52 
15:52 
15:52 
16:34 
16:34 
17:58 
17:56 
12:49 
12~49 
13:34 
13:34 
13:34 
14:  10 
14: 10 
18:52 
18:52 
17:03 
17:03 
17:42 
17:42 
17:42 
18: 10 
18: 10 
13:57 

0.07 
0.07 
0.07 
0.07 
0.07 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 
0.07 

27  

263.00 
263.00 
284.00 
284.00 
251.00 
251.00 
238.00 
238.00 
238.00 
242.00 
242.00 
231.00 
231.00 
243.00 
243.00 
245.00 
246.00 
246.00 
258.00 
259.00 
278.00 
278.00 
240.00 
240.00 
229.00 
229.00 
229.00 
231.00 
231 .OO 
247.00 
247.00 
251 .OO 
251 .OO 
254.00  
254.00  
254.00  
263.00  
263.00 
532 .00  
532.00 
239.00 
239.00 
231 .OO 
231 .OO 
231.00 
225.00 
225.00 
262.00 

<0.05 
(0.05 
C0.05 
<O. 05 
<0.05 
< O .  05 
<0.05 
(0. 05 
<0.05 
(0.05 
(0 .05  
< 3 .05 
(0.05 
(0.05 
(0.05 
(0.05 
<0.05 
( 0 . 0 5  
( 0 . 0 5  
( 0 . 0 5  
C0.05 
c0.05  
<0 .05  
<O.C5 
( 0 . 0 5  
(0.05 
(0.05 
(0.05 
<0 .05  
( 0 .  05 
(0.05 
(0.05 
(0.05 
( 0 . 0 5  
<0 .05  
( 0 . 0 5  
( 0 . 0 5  
< O .  05 
( 0 . 0 5  
( 0 . 0 5  
<0 .05  
< O .  05 
( 0 .  05 
( 0 . 0 5  
( 0 . 0 5  
< O .  05 
( 0 . 0 5  
( 0 . 0 5  

<0.05 
<O. 05 
(0.05 
<O. 05 
<O. 05 
<O. 05 
<0.05 
(0.05 
C0.05 
( 0 . 0 5  
<0.05 
<o. 05 
(0.05 
<O. 05 
(0.05 
(0 .05  
(0.05 
( 0 . 0 5  
( 0 .  05 
(0.05 
(0 .05  
( 0 . 0 5  
( 0 .  05 
(0 .05  
<0.05 
<O. 05 
( 0 . 0 5  
(0.05 
( 0 . 0 5  
<0.05 
(0 .05  
<0.05 
<O. 05 
( 0 . 0 5  
(0.05 
<O. 05 
<O. C5 
<0 .05  
< O .  05 
( 0 . 0 5  
<0.05 
( 0 .  05  
( 0 . 0 5  
( 0 . 0 5  
< O .  05 
< O .  05 
( 0 . 0 5  
( 0 .  05 



Table 5 (con't) . 

METHYL BROMIDE AMBIENT SITES RESULTS 

MeBr 
AIR PRIMARY 

SAMPLE DATE TIME TIME F L O W  PER I OD P.'9 
ID ON  OFF ( l p m )  ( m i n )  A B 

916ElB 9/16/86 9:35 13:57 0.07 262 .OO (0.05 (0.05 
916FMlA 9/16/86 10:15 14~43 0.07 268.00 (0.05 (0.05 
916FMlB 9/16/86 10:15 14:43 0.07 268.00 (0.05 (0.05 
916FMlC 9/16/86 1015 14:43 0.07 808.00 (0.05 (0.05 
917FMlA 9/17/86 7:41 11:47 0.08 246.00 (0.05 <O. 05 
917FMlB 9/17/86 7:41 11:47 0.08 246.00 (0.05 (0.05 
917FMlC 9/17/86 7341 1 1  :47 0.08 246.00 (0.05 (0.05 
917AlA , 9/17/86 13:OS 16:58 0.07 233.00 ( 0 . 0 5  (0.05 
917AlB 9/17/86 13:05 16:58 0.08 233.00 (0.05 (0.05 
918FMlA 9/18/86 12:OO 16:22 0.07 262.00 (0.05 ( 0 .  05 
918FMlB 9/18/86 12:OO 16:22 0.07 262.00 (0.05 <0.05 
91BFMlC 9/18/86 1 2 : O O  lt:22 0.07 262.00 (0.05 (0.05 
918AlA 9/18/86 12:53 16:58 0.07 245.00 (0 .05  (0.05 
918AlB 9/18/86 12:53 16:55 0.07 245.00 <0.05 (0.05 
918MlA 9/18/86 19:  15 23: 1 9  0.07 244.00 <0 .05  ( 0 .  05 
918MlB 9/18/86 19:  15 23: 1 9  0.07 244.00 (0.05 ( 0 .  05 

__-________________------------------------------------------_---------- _---__--_----__--------------------------------------------------------- 



Table 6.  FENNELL  FARPlS METHYL BROt4IDE RESULTS 

91  lFFlkfl 
91  lFFlHB 
91  lFFlBA 
91  lFFlBB 
9 1 1 FF2HR 
9 1 1 FF2flB 
9 1 1 FF2Bfl 
9 1 1 FF2BO 
91 1FFlCfl 
91 lFFlCR 

912FFlOfl 
912FFlBEl 
912FFlCA 
912FFlCB 
9 12FFZf1fl 
9 12FF2FIB 
3 12FF2Bfl 

9 12FF2CU 
9 12FF3Gfl 

9 12EF3Cfl 
9 12F- 
9 13- 
913FFlBB 
913FFlCA 
913FFlCB 
3 13FF2Bfl 
9 13FF2BB 
9 13FF2CR 
9 13FF2CB 
914FFlflfl 
914FFlRB 
'314FFlBR 
9 14FF 1 BB 
914FFlCA 
314FFlCB 

9 1 ;1F_FaDB 

9 14FJafl 

9/11/86 
9/ 1 1/86 
9/ 1 1 /86 
9/11/86 
9/ 1 1/86 
3/11/86 
9/ 1 1/86 
3/  1  1 /El6 
9/ 1 1/06 
9/11/86 
9/ 12/06 
9/ 12/86 
9/ 12/86 
9/ 12/EI6 
9/ 12/86 
9/12/86 
3 /  12/66 
9/ 12/86 
9/' 12/86 
9/ 12/86 
9/12/86 
9/ 12/86 
9/ 12/86 
9/ 12/86 
4/ 12/86 
9/ 12/86 
9/ 13/86 
'3/'13/86 
9/ 13/86 
9/ 13/86 
9 i  13/86 
3/ 13/86 
9/ 13/86 
9/ 13/86 
9/ 14/86 
9/ 14/86 
9/ 14/86 
7 /  14/86 
9/ 14/86 
9/ 14/86 
9/ 14/86 

8:  54 
8:  54 
7: 10 
7: 10 

13: 30 
13: 30 
11:25 
11:25 
11:37 
11:37 
7 : CIO 

6: 20 
6: 20 
6 .  -I . L3 
6: 23 

10: 57 
10: 57 
9: 45' 
9: 45 

10:  15 
10: 15 
13: 02 
13: 02 
13: 30 
13: 30 
10:  15 
10:  15 
10: 45 
10: 4 5  
13:  45 
13:  45 
14: ll3 
11:  18 
9: 18 
9: 18 
13: 45 
8:  45 
8:  50 
8: SO 

12: 50 

7: on 

13: 00 

11:  10 
11:  10 
17:  30 
17:  30 
15: 25 
15: 25 
15: 47 
IS: 47 

10: 30 
9: 30 
9: 30 

10: 03 
13: 47 
13:  47 
12: 45 
12: 45 
13:  15 
13: 15 
16: 22 
16: 22 
16: 40  
16: 40 
13:  15 
13:  15 
13:  53 
13: 53 
17:45 
17: 45 
18:  10 
18:  18 
13:  47 
13:  47 
12: 30 
12: 30 
13: 00 
13: 00 
16: 50 

13: no 

10: 3n 

10: 03 

246 
246 
24 0 
24 0 
240 
240 
240 
24 0 

2511 
210 
210 
190 
190 
220 
220 
170 
170 

1 BO 
100 
180 
200 
200 
190 
190 
180 
180 
188 
18E 
24 13 
24  0 
240 
24 0 
269 
269 
225 
225 
250 
250 
24 0 

250 

1 en 

0.011 
U - 066 
0 - 066 

0.01 1 
0 .. 066 
0.066 
0 - OGG 
0. I350 

0.055 

n. nss 
o m  1 
o .. n m  
0. i366 
0.071 

0.066 

0 - 055 
0 - 0615 
0 -  060 
0.066 
0. UGG 
0.066 
O . I l 6 6  

n. 060 

0.002 

o m 1  
o.nt3 
0.066 
0 - 066 
0.071 
0.  !366 
0.066 

0.055 
0.066 
0. I160 
0 I160 
0 - !I66 
O.Ob6 
0. 071 
@ -  07 1 
0.01 1 

0'. M66 



4 

Tab le 6. FENFIELL FRRPlS METHYL BROflIDE RESULTS (Lo fi 't) 

9 14FF2BB 
914FF2Cfl 
9 14FF2CB 
9 15FF 1RA 
915FFlRB 
915FFlBR 
915FFlBB 
915FFlCR 
915FFlCB 
9 15FF2RA 
9 15FF2RB 
9 15FF2BA 
9 1 SFF2BB 
9 15FF2CA 
9 15FF2CB 
9 15FF3BA 
9 15FF3BB 
9 15FF3CR 
9 15FF3CB 
9 15FF48A 
915FF4BB 
915FF4CA 
9 15FF4CB 
916FFlHfl 
916FFlHB 
916FFlBA 
91CFFlBB 
916FFlCA 
916FFlCB 
9 16FF2AR 
9 16FF2RB 
9 16FF2Bfl 
916FF2BB 
916FF2CR 
9 16FF2CB 
9 16FF3BA 
9 16FF3BB 
9 16FF3CR 
9 16FF3CB 
917FFlAH 
917FFlHB 

9/14/86 
9/ 14/86 
9/ 14/86 
9/ 15/86 
3/  15/86 
9/ 15/'36 
3/ 15/86 
9/ 15/86 

9/ 15/86 
9/ 15/86 
9/  15/86 
9/ 15/86 
9/15/86 
9/ 15/86 
9/ 15/86 
9/ 15/86 
9/  15/66 
9/ 15/86 
9/  15/86 
9/ 15/86 
9/ 15/86 
9/ 15/86 
9/ 16/B6 
9/ 16/86 
9/  16/86 
9/ 16/86 
9/ 16/86 
9/ 16/86 
9/ 16/86 
9/ 16/86 
9/ 16/86 
9/ 16/86 
9/ 16/86 
'3/ 16/86 
9/ 16/86 
9/ 16/86 
9/ 16/86 
9/ 16/06 
9/ 17/86 
9/ 17/86 

91 i s m  

12: 50 
13:  30 
13: 30 
7:  55 
7: 55 
7: 00 
7: 00 
7: 25 
7:  25 
11:59 
11:59 
11: 18 
11: 18 
11:38 

15:  25 
15:  25 
15:  45 
15:  45 
19:  46 
19:  46 

11:3a 

20: 02 
20 : 02 
8: 16 
8:  16 
7:  22 
7:  22 
7: 52 
7: 52 
12: 55 
12: 55 
11: 19 
11: 19 
12:  29 
12:  29 
17: 05 
17: os 
17: 26 
17:  26 
10:  36 
10: 36 

16:  50 
17:  30 
17:  30 
11:47 
11:47 
11:03 
11:03 
11:24 
11:24 
14: 30 
14: 30 
15: 07 
15: 07 
15: 33 
15: 33 
19: 35 
19: 35 
19:52 
19: 52 
23: 22 
23: 22 
23:  46 
23:  46 
11:29 
11:29 
11:04 
11:04 

12: 02 
15: 55 
15: 55 
16:  37 
16:  36 

17:09 

20 : 42 
21 : 00 

15: 35 
15: 35 

12:02 

17:09 

20: 12 

21:on 

240 
240 
240 
232 
232 
243 
213 
239 
239 
15 1 
151 
229 
229 
235 
235 
250 
250 
247 
247 
216 

' 216 
224 
224 
193 
193 
222 
222 
250 
250 
180 
100 
318 
317 
280 
250 
217 
217 
214 
214 
299 
299 

0.066 
0.055 
0.066 
0.055 
0 - 002 
0.066 
0.066 
0.071 
0.060 
0.017 
0.011 

0.055 
0. U66 

0.066 
0.066 
0.060 

0.066 
O.IJ71 
0.066 
0.066 
0.066 
0.049 

o - m o  

o - 06s 

0.060 

0. 066 
0.071 

0.060 

0. 066 
0.066 

0.066 

0.071 
0.066 

0.066 
0. U60 

0 -  C60 
0.11156 

0.u11 

0.1166 

0.066 

0.060 

0.0157 
0.0131 
0.0157 
0.01 27 

0.015'3 
0.0159 
0.017U 
0.13144 
0.0025 
0.0017 
0.0133 

0.0153 

0.0164 
0.0164 
0.014'3 

0.0142 
0.0153 
0.0147 

0.0127 
0.0095 

0.015:3 
0.0164 

0.  I1 123 

0 - 0209 
0.0208 

o.o19n 

n. 0125 

n . u m  

0.0148 

0.0147 

n. 0146 

0.0150 

0.01  18 

0.0184 
0.0163 
0.0142 
0.0131 
O.rJl40 
O . f l l 4 U  
0.0033 
0. otan 

30 

<o. 1 N-A. 
0.81 N.R. 

1 110 
67 
;I 2 
57 
2 4  

< 1.1 
< 1.1 
< 1.1 
< 1.1 
< 1.1 
< 1.1 
44 
75 
15 
1G 
8's 
74. 
54 
57 
112 
119 

4 6 
3 
5 

35 

< 1.1 
< 1.1 
< 1.1 
< 1.1 
< 1.1 
< 1.1 
< 1.1 
< 1.1 
< 1.1 
< 1.1 
17 
s 

1 
< 1.1 

< 1.1 
< 1 . 1  

212 

157 

230 

62 

315 

215 

4 4 9  

1.63 

17 

50 

55 

4 1 

59 

1 6 

81 

55 

116 

42 

4 
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9 17FF lEA 
9 17FF  1BB 
917FFlCfl 
9 17FF  1CB 
9 17FF2BA 
9 17FF2EB 
9 17FF2CFl 
9 17FF2CB 
9 18FF  1HA 
91OFFlRB 
91EiFFlOA 
9 1 BFF 1 BB 
91:3FFlCR 
91RFFlCB 

9/ 17/86 
9/17/86 
91 17/86 
9/ 17/86 
9/ 17/86 
9/ 1 7/86 
9/ 17/86 
9/ 17/06 
9/ 18/86 
9/ 13/86 
9/ 18/86 
9/ 18/86 
9/ 13/86 
9/ 19/86 

10: 11 
10: 11 
9: 47 
9: 47 

15: 22 
15: 22 
14: 18 
14: 18 
8: 56 
8: S6 
9: 33 
9: 33 
9: 59 
9: 59 

14:53 
14: 53 
13: 43 
13:43 
18: 05 
1s: 05 
13: 20 
18: 20 
13:  15 
13: 15 
14:05 
14: 05 
14:40 
14: 40 

282 
282 
236 
236 
163 
163 
24 2 
242 
253 
259 
272 
272 
28 1 
28 1 

0.055 
0.049 
0.  055 
0.060 
0.066 
0.066 
0.04'3 
0. I366 
0.01 1 
0.044 
0.066 
0.UI36 
0.060 
0.044 

1 I3 

J 

31 



Table 7. METHYL BROXIDE RESLLTS FOR COLLOCATED SAMPLES 
AT THE FEhI'ELL FAREIS LPPLICATIOY SITE 



Table. 7- , (con' t) ~ METHYL BROMIDE RESULTS FOR COLLOCATED  SAMPLES 
AT THE  FEhn'ELL FARMS APPLICATION SITE.  

1 7 : 2 6  

9 : 4 7  
10: 1 3  
10:36 
1 4 :  18 
1 5 : 2 2  

8:56 
Y : 3 3  
9 : s 9  

91 17/86 

? /  le186 

: r 4 . 2  6.0 

: < 4.2 < 4 . 2  : 
4 . 2  < 4 . 2  : 

: < 4 . 2  < 4.2 
: < 4 . 2  38  : 

< 4.2 < 4 . 2  : 
: < 4.2 < 4 . 2  : 

: < 4 . 2  < 4 .2  

-3 
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Table  8. METHYL BROMIDE AT FESNELL FARMS APPLICATION SITE 
- (average values) 

START 
DATE T I ME A 

( p q / C u  m )  (P.P.B. 1 
S I T E  SITE 

B 



. . .. . .  

Table 8 (con't). METHYL BROMIDE AT FENYELL FARMS APPLICATION SITE 
( a v e r a g e   v a l u e s ) -  - 

35 



Table  9.  P r e c i s i o n   f o r  Collocated Samplers at Fennel1  Farms i n   P e r c e n t s  

S I T E  
DATE  START 

T IME A B C 

35.1 

-8 .2  

3 .  I 

1 9 . 7  

15 .9  

12.0 

-7 .5  

-1 .6 

-18 .5  

3 . 3  

2 . 9  

IC!. 1 

36 



Data  completeness for the entire data set was greater than 95% for  the 

ambient samples, based on the number of valid samples analyzed divided by the 

total number of samples taken. 
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M e t e o r o l o g i c a l   I l a t a  a t  the Flea Market  f o r  Aug. 28 th rough   Sep t .  18* 

D4Y 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 

WINDSPEED 
(crn /sec)  

M I N  MAX AVG 
58.7  44 1 234 
82.0 
68.8 
63.4 
59.3 
120.0 
39.4 
56.7 
41.4 
61.7 
59.1 
82.2 
94.5 
57.7 
128.0 
94.0 
83.0 
54.0 
69.8 
81.6 
35.7 
26.7 

395 
310 
374 
504 
449 
420 
406 
456 
387 . 
42 1 
59 1 
398 
510 
592 
525 
503 
531 
520 
592 
502 
592 

233 
190 
195 
275 
307 
22s 
214 
200 
207 
22s 
286 
234 
238 
412 
297 
262 
283 
277 
35 1 
224 
295 

WIND 
(deg 1 

DIRC. 
170 
149 
145 
147 
205 
231 
202 
170 
158 
1.4 1 
187 
153 
158 
143 
182 
182 
146 
166 
153 
133 
154 
159 

TEMPERATURE . .  . .  . .  . .  . 

( O C )  

M I N  M A X  AVG . . .  

14.0 
12.6 
12.4 
11.8 
11.4 
11.7 
12.7 
13.0 
11.6 

. 12.3 
12.8 
12.8 
12.8 
9.1 
11.0 
12.7 

. 11.1 
12.5 
10.2 
13.5 
13.6 
10.8 

22.0 
20.8 
19.4 
19.4 
17.2 
16.3 
18.8 
19.4 
19.2 
16.8 
17.9 
18.7 
18.8 
25.3 
16.8 
17.6 
20.0 
21.3 
22.3 
24.9 
21.8 
19.8 

18.5 
17.2 
14.7 . 
14.7 
14.1 
13.9 ., 

15.2 

15.0 . . 

14.5 , . -  

15.1 
16.1 
16.0 
18.4 
15.1 
15.1 
16.5 
17.3 
17.8 
18.8 
17.2 
16.1 

15.4 
, , :,' 3 ' 

4 1  
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AIR TEMPERATURE AT FLEA MARKET 
FROM 0600 TO 1800 
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MeBr-Stockton 

S3-1, 1 1 4 5  I 4 . 3 1  -9 C1.19 
‘S3-2. 11 45 e1 .19  f 0 . 0 5  - 

’ <0.39 c1.52 ~ 0 . 0 5  S3-2,  1615 
0.62 2.42 0.08 S3-1,  1615 
c0.31 el .19 <0.05 S3-3.  1145 
60.31 

. I  

S3-3. i615  (1 I I I 

S2N-1,  1200 

S2N-3,  1200 
S2N-2,  1200 

c0.31 c1.19 

S2N-3,  1600 I 
S2 14-2, 1603 

<0.41 ’ cl .60 S2N-1,  1630 

. ” I) . (1 (1 

. I 
I . 

s2s-1,  1200 <0.31 I c1.19 
s2s.2,  1200 
S2S-3,  1200 I 
S2S-1,  1600 I c l . 4 1   ~ 0 . 3 6  

.) w .L . 

S2S-2, 1600 
S2S-3, 1600 

I 

s2s-2.   1203 I 1 0 / 2 3 / 8 6  I <1.77 I ~ 0 . 4 6  
! -1, 1600 
S2S-2.  1600 I I 

.. c1.36 I ~ 0 . 3 5  
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Me&-Stockton 

S2N-3, AM 
S2N-B, AM ‘ 

S1-la AM 
S3-3. AM <0.29 <1.14 

‘ S1-2. AM I <I .33 c0.34 
S3B, A l k l  I c1.14 I c0.29 
S3-2, AM 0.27 i 6.1 6 

S2S-B, AM 
c0.34 c0.05 I <1.33 S2S-3, A M  
1.59 

. I) . 
I 

k .  I I 

I 

I I I I r I I I I 
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Attachment I V  

QuaIIty-  Assurance  Reports 



State of California 

M e m o r a n d u m  
I W"h 

TO : Peter  Venturini, Cnief / -  

Stationary Source Division 

Spencer 'Ixlckworth, Chief 
Aeroraetric Data Division 

From : Air Resources Board 

Date : October 3U, 1986 

Subiea  : Addenuun to  
Septenber 29, 1986 Audit 
Report, Monterey County 
e s t i c i d e  Study 

Attached you w i l l  f ind  an  addendum to the chloropicrin-rnethylbrornide f ie ld  
audit  report  sent t o  you on October 21, 1986. me addendum includes  the 
resul ts  of rover s i te   audi ts  a d  a  study to deternine  the  source of methyl- 
bromide sampler flow variability. 

If you have any questions or comments regaraing tnis evaluation,  please 
contact Peggy Vanicek of the  Wality Assurance Section a t  3-8373. 

Attachment 

cc: Bob Effa 
Bob Barharn 



State of  California 

M e m o r a n d u m  

T~ : Spencer  luckworth, Chief 
Aerometric Data Division 

Thru: Bob Ef fa, Manager 
a a l i t y  Assurance Section 

Kevin 
Specialist 

From : Air Resources Board 

Date : October 2YI 1986 

S u b &  : Addendum t o  
Septertlber 29, 1986 Audi t  
Report I Mnnterey County 
Pesticide Study 

Sumnary 

(31 September 17, 1986, the W d l i t y  Assurance Section  performd  additional 
field  audits  at  three rover s i t e s  of tne  Chlorqicrin and Hethylbromide a i r  
mnitoring  progrm conducted by the  University of California, Davis  (UCD). 
This memo reports the results of these  audits md the sanple c ra in  testing 
performed a t  the  Quality Assurance laboratory tne week of September 29, 
1986. Present a t  the  audit were: Lynn Baker a d  T o m  Parker of Stationary 
Source Division (SSD), mKe IkCnesney and  Vince  Schmidt of U3, and myself. 

The sampling  system a t  two of the  three rover s i tes  was the same a s  the four 
s i t e s  previously  reported. A t  the  third  site,  battery operated  personal 
sampling pmps were  used  and pwer was not available to  o p r a t e  the  audit 
mass flow  meter. ”ne sites were located a t  ground level i n  fields 
surrounding  a treated  field west of Salinas. ‘ine Chloropicrin sampling 
flows were a l l  w i t h i n  +15% of tne  true flows. ‘fie Metnylbronide could  not 
be accurately checked &e t o  the effect  of the  pressure drop across the mass 
,flow reter  on the f.’Lows of the. swnpling system. “ne field a d i t  data  sheets 
for the two s i tes   a re  enclosed. 

I 

Field  -rations 

7he.rover s i t e s  were located on upwind and  aown;dind s i t e s  or‘ a treated 
f ie ld .  No s i t i n g  problems or changes i n  methods  from the  previous  audits 
were noted. 

Flow Audi t s  

A s .  before,  tne flow aud i t s  were performed us ing  a blatneson I&ss  low pkter, 
Model 8143, according t o  the procedure  described i n  kttachnent 1 of the 
September 25, 1586 report.  ‘he  results of the  Chloropicrin a u u i t  are 
suimrized i n  Table I. 



Spencer Duckworth -2- October 2 9 ,  1986 

Flow Accuracy Audit Results 
Chloropicrin and  Methylbromide Air ifmitoring Study 

- Site - Side Compound Percent  Difference* 

Rover B A Chloropicrin -b.l 
n Chloropicrin tu. 6 

Rover C A Chloropicrin +4*  2 
B Chloropicrin +12.3 

* Percent  Difference = Measured Flow - True Plow x luoo 
True Flod 

Sampler Evaluation 
1 

In order t o   k t t e r  determine the  effect of pessure drops cased oy me 
aud i t  mass flow m t e r  and r o t m t e r s  used t o  set  the  sarple f lod rates,  the 
sample system from  Rover Site C was se t  i.12 i n  the Q.4 la2 during the week of 
September 29, 1986. The results of the t e s x  indicated  tnat any restriction 
to  the sample flow would change the sanple flow. The cause of t h i s  effect  
was t h e  low pressure high f low rate p w p  i € i i V ~ l  blower) u s e d .  Keiatively 
large amounts of a i r  were required to  i-x Aed into tne systfiit t o  keep t h e  
p u r n p  frcn  overheating. Any smll restricLion i n  th? sarple  line would cause 
tne flow balance t o  shift to  the bleed a i r .  %e previous aualts of 
Kethylbromiae therefore do not reflect  t h e  szxpling fled conditions, In 
addition, the use of a  rotameter on the s a ~ l e  tube(s) inle-, would affect  
the,flow  rate, so that  the  actual flow ra:e axing  smpling is unknown. 
Since calibrated  rotameters were usea to  s 9 t  -me s-le floxs, these se t  
flows would k the minimum sample flows. %e data should therefore be 
calculated based on these minimum flow razes md the  concentrztion of 
lkthylbrornide  reported a t  less than  or - 2 ~ 1  LO t n e  czlculated value since 
higher  actual flow rates would cause t h e  concentrations t o  w lower than 
calculated. 

Eaclosure 

cc: Peggy VaniCek 



Audit O l e c k s h e e t  - Pesticides 

Site Name R o v e r   S i t e  B Audit Date 9-17-86 

Site Number Field  Representative Vince  Schmidt  

Auditor (s) K e v i n  Ka l  t h o f f  Field  Operations  Supervisor Mike  McChesney 

Targeted Pesticide(s1 Methy lb romide  & C h l o r o p i c r i n  

Site Inspection 

Does the s i t i n g  meet the c r i t e r i a  listed below and outlined i n  the 
'Quality Assurance Plan for Pesticide Monitoring?' 

Height above ground, 2-15 meters: 

Distance from supporting  structure:  Vertical > P meter 
Horizontal > 1 meter 

Spacing from t r e e s  > 20 meters: 

Distance from obstacles  'at  least two tims the height  the  obstacle 
protrudes above the sampler: 

Unrestricted  air flow 270" around the sampler: 

No furnace or incineration flues w i t h i n  10 mters :  

Type of sampler used: BGI h i - v o l   c o n n e c t e d   t o   t y g o n   s a m p l i n g   l i n e s  

Bte   l a s t   ca l ib ra t ed :  -'0-0:5L , 0-4 L: 7-2 1-86 

mom? 0-0.5L : Ro tamete r   manu fac tu re r  0-4L : ARB-QA Standards Lab 

Is the calibration  &ta  available for review? 

-ling Media XAD-4 ( C h l o r o p i c r i n )  & Charcoal   (Methy lbromide)  

Is the sar@ling media protected from sunlignt i f  necessary? 

If. a sorbant tube, is it vertically m t e d ?  

Is the sampler operative? 

If no, s t a t e  reason: 

J - -  

J -  

A: a l l  applicable tubing and wiring free of cracks, c r q s  Of breaks? - -  J 

* 0-0.5L and 0-4L r o t a m e t e r s   w e r e   u s e d   t o   s e t   t h e   f l o w s  f o r  methy lb romide  
and  ch1orop ic r in :The  manufac tures   ca l ib ra t jon  was used f o r   t h e  0-0.51 ro tamete r .  



Yes No - -  
Is the site clean and well maintained? 

Are f i e l d  nrasuremnts recorded i n  a log b o o k  or on data forms? 

Are they  up-to-date? 

@erator * s in i f i a l s?  

I n i t i a l  and Final  Flows? 

Are records  maintained  rqgarding maintenance, si te visits, problems, etc. 

Are the i n l e t  and outlet  ports of the sampler capped when not i n  use? 

J 

Fie ld  Audit 

Date Last Certified: 9-2-86 

Certification  Quation: P o s i t i o n  4-3L : S t d  A i r f l o w  = 0.03035 x D isp lay  + 0.01 
P o s i t i o n  1-1OOcc : S t d  A i r f l o w  = 1.08/5 x Disp lay  t 0.26 

I kss Flowmeter Flow, L/min 1 Indicated Flow I I I 
Audit 

Difference Flow Flow 3 2 1 3 2 1 P o i n t  
Percent True ‘ Run 1 Measured Run 

~. 

I A  85 30.8 
- 

C’16-B - 80 3 2 . 4  

1 Mass F l o m t e r  Flow, Wmin I Indicated Flow I I 1 
Audit 1 . Run 

Difference Flow F1 ow 3 2 1 3 2 1 Point 
Percent True Measured Run 

CP-A -6.1% 0.799 0 . 7 5  26.0 

I 
C.P-B to. 6% 0.845 0.85 27.5 



Audit Checkshee t  - Pesticides 

Site ~ a m e  Rover  Site C Audi t  Date 9-17-86 

Site tannber Field  Representative Vince  Schmidt 

Auditor (s 1 Kevin Kalthoff Field  -rations Supervisor Mike  McChesney 

mrgeted -hst-ci&(s) Methylbromide & Chloropicrin 

Site Inspection 

Does the s i t i n g  meet the  cri teria listed below and outlined i n  the 
"Quality- Assurance Plan for Pesticide Monitoring?' 

Height .. - above ground, 2-15 meters: 

Distance from supporting'structure:  Vertical a 1 meter 
Horizontal > 1 meter 

Spacing from trees > 20 mters :  

Dis tance  from obstacles  'at  least two times t h e  height the obstacle 
protrudes above the sampler : 

Unrestricted  air flow 270" around the sampler: 

No furnace  or  incineration flues w i t h i n  10 meters: 

of sampler used: B G I  hi-vol 

Date last  calibrated: 0-0.5L '. 0-4L 7-21-86 

By Whom? 0-0.5L : Rotameter  Manufacturer 0-4L : ARB-OA Standards Lab 

Is the calibration  data  available for review? 

. Sarrrpling Media XAD-4 (chloropicrin) +- charcoal  (Methylbromide) 
Is the sampling media protected from sunl ight  i f  necessary? 

If ' a  sorbant tube, is it verticzlly. m t e d ?  

Is the sampler operative? 

If no, s t a t e  reason: 

~~ ~~ ~ 

h a l l  applicable tubing and wiring free of cracks, cramps or breaks? 



'Is the site clean and well maintained? J - -  
Are field reasurements recorded i n  a log book or on data forms? 

Are they up toda te?  

Cperator's init ials? 

Init ial  and F i n a l  Flows? 

Are records maintained regarding m 
. _  . .  

raintenarm, s i t e  visits, problem, etc. 

Are the inlet and outlet ports of the sampler capped when not i n  use? 

Field Audit 

Mass Flow Meter ARB # 6853 

Date Last ~Certified: 9-2-86 . 

P o s i t i o n  1 (1OOcc) : S t d .  A i r f l o w  = 1.0875 x D i s p l a y  +0.26 
Certification Equation: Pos i  i o n  4. (31 ) S t d .  A i  rf low - - 5~ & s p l a y  +0.01 

. .  . 

Sampler I D  # Collocated ( 

Mass Flowmeter Flow, L/min Indicated Flow 
Audit  

Difference . Flow Flow 3 2 1 3 2 1 P o i n t  
Percent True Measured ' Run Run 

b .-A -- n lOOcc/m. 111.1 * 
I 

MB-B 

I -' W i t h  Rotameter e n d  FlFM i n  s e r i e s ,  an adjusted flow was %lO(:c/min 
Sampler I D  # Collocated ( 1 

I Mass Flowmeter Flow, urnin I Indicated Flow I I I 
Audit 

Difference Flow Flow 3 2 .1 3 2 1 Point  
Percent True Measured Run Run 

CP-A t4.2 .960 1 L / m i  n 1 L/mi n. : .  3.1.3 

CP-B' t-12.3 ,890 1 L / m i  n. 1 L/mi  n 29:O 

C o m n t s  



M e m o r a n d u m  CG 
lo : Peter 

S ta t ionary   Source   Div is ion  
D~~ : November 12, 1986 

Subject : A u d i t  Report of the  
s tockton ,  CA 
Hethylbromide  Monitoring 
P r o j e c t  - October 1986 

Attached you w i l l  f i n d  a report summarizing t h e  results of t h e  f i e l d  
au'dit  conducted by my s t a f f  a t  SSD's r e q u e s t  fo r  the  methylbromide 
_ .  

- n o n i t o r i n g   p r o j e c t   a t   S t o c k t o n ,  CA. 

~ f - - y o u  have any ques t ions   r ega rd ing  t h i s  e v a l u a t i o n ,  please  c a l l  
Peacry -_ - .  Vanicek of the Quality Assurance Section a t  3-8373.  

Attachment 

cc: Bob Effa  
Bob Barham 



Fie ld  A u d i t  Report  
Methylbromide Air Moni to r ing   P ro jec t  

S t o c k t o n ,   C a l i f o r n i a  

Summary 
. .  

- ' & October 1 5 ,  1 9 8 6 ,  t h e  Qua l i ty   Assu rance   Sec t ion  (Qh), a t  t h e   r e q u e s t  of 
t h e   S t a t i o n a r y   S o u r c e  Div is ion  (SSD), conducted a f i e l d   a u d i t  of a 
methylbromide  monitoring s i te  i n  S t o c k t o n ,   C a l i f o r n i a .  Peggy Vanicek of t h e  
QA-Sect ion  performed t h e  audi t   and   present   f rom SSD were A n g u s  HacPherson 
a n d  Tom Parker  e 

Three sites were o p e r a t i n g  t o  monitor for   methylbromide  emissions  f rom  local  
walnut   fumigat ion   processes .  ,Due t o  t h e  u n a v a i l a b i l i t y  o f  110 VAC power a t  
two' of t h e   s i t e s ,   o n l y   o n e   s i t e  was a u d i t e d .   S i t e  t l  (Corporation  Yard) was 
t h e   a u d i t e d  s i t e  and was c o n s i d e r e d   t o  be r e p r e s e n t a t i v e   o f  a l l  t h r e e   s i t e s  
in vi-ew of t h e  f a c t   t h a t  s i t i n g  c r i t e r i a . ' and   s ampl ing   appa rz tus  were t h e  
same a t   e a c h   l o c a t i o n .  Since t h e  monitor ing  network  consis ted of o n l y   t h r e e  
sites i n  o p e r a t i o n ,   t h e   a u d i t  of S i t e  f l  provided a n  adequate  assessment. 

S i t e  41 conformed w i t h  s i t i n g   c r i t e r i a  l i s t e d  i n  t h e  June 1986 S k D  'Qual i ty  
Assurance Plan f o r  Pes t i c ide   Moni to r ing . '   Documen ta t ion   o f   s i t e   ac t iv i t i e s  
a n d  s ampl ing   cond i t ions  was adequa te   fo r  t h e  p r o j e c t .  Three  minor p o t e n t i a l  
p roblems  were   no ted   and   a re   d i scussed   in   de ta i l  below. 

. .  . .  . .  

A f low a c c u r a c y   a u d i t  was conducted  using a Hatheson b s s  Plow Meter Model 
8143. T h e  a u d i t  resu l t s  ind ica ted   the   sampler  flow acccracy was -12 .6%.  

Follo 'Jing i s  a d e t a i l e d   d e s c r i p t i o n  oE t h e  a u d i t  a c t i v i t i e s   a l o n g  w i t h  a 
copy  of t h e   f i e l d   a u d i t   . d a t a ,   s h e e t   ( A t t a c h m e n t  I). 

F i e l d   O p e r a t i o n s  

The sampl ing   appa ra tus   cons i s t ed  of a p o r t a b l e   b a t t e r y   o p e r a t e d   B r a i l s f o r d  
TD-1AS r e c i p r o c a t i n g  pump w i t h  an i n - l i n e   v a l v e  t o  c c n t r o l  sample  flow. A 
SXC cha rcoa l  t u b e  was  mounted v e r t i c a l l y  a n d  connectec! t o  t3e  rotameter w i t h  
tygon t u b i n g ,  t h e  i n l e t  s ide  of t he   t ube  v a s  down and  o?en t o  t h e  
atmosphere.  The f low was measured  and ad jus t ed  by a t t a c h i n g  a c a l i b r a t e d  
0.1-0.5 L Dwyer top   ve lve   ro tameter   to   the   sample  t u b e  i n l e t  a n d  a d j u s t i n g  
t h e   i n - l i n e   v a l v e  f o r  proper  f low. The rotameter  wzs c i l i b r a t e d  u n d e r  
a tmosphe r i c   cond i t ions  by t h e  Q A  Standards  Laboratory on October 8 ,  1 9 8 6 ,  
a n d   t h e   c a l i b r a t i o n  d a t a  was ava i lab le   for   rev iew a t  the s i t e .  Records  were 
kep t   a s   t o   s ampl ing   cond i t ions ,   da t e  and t ime,   and  sarqle   f lows  were 
measured and  r eco rded  on d a t a  sheets   (Attachment  11) before and a f t e r  t h e  
sampl ing   per iod .  Two minor  problems  were  noted w i t h  r eca rds   t o   da t a  
r eco rd ing  and   s ample   s e t -up .   F i r s t ,   t he   ope ra to r ' s   i n i t i e l s  were not  
inc luded  on t h e   d a t a   s h e e t s .  To ensu re   t he  a b i l i t y  t o  :race  records, i t  is 
i n p o r t a n t   t o   i n c l u B e   t h e   i n i t i a l s  of the  person  recording  tne  information.  



The  second potential problem was t h a t   t h e   c h a r c o a l   t u b e  was not   p ro tec ted  
from s u n l i g h t .  On the day of t h e  audi t ,   however ,   p lans   were made t o  cover 
the  tubes  with  aluminum  foil .   Since  methylbromide  undergoes  removal 
p r i m a r i l y  by r eac t ion   w i th   t he   hydroxy l   r ad ica l   and   co t   by   pho tod i s soc ia t ion ,  
t he   ana lys i s   da t a   f rom  tubes   no t   p ro t ec t ed   f rom  sun l igh t  may not  have  Seen 
a d v e r s e l y   a f f e c t e d .  

The  sampling  apparatus  was s i t e d   c o r r e c t l y  i n  accordance w i t h  t h e   c r i t e r i a  
l i s t e d  i n  'Qual i ty   Assurance   P lan  for Pest ic ide  Monitor ing. '  One p o t e n t i a l  
problem was n o t e d   w i t h   t h e   o b s e r v a t i o n  of a gaso l ine   pu rp   l oca t ed  
approximate ly  25 meters west by southwest  from the sampler.  Methylbromide 
i s  a minor c o n s t i t u e n t   o f   g a s o l i n e ,   a n d  it  i s  poss ib l e ,   g iven   t he   p rope r  
wind   condi t ions ,   for   sample   contaminat ion  t o  occur  vhen  g a s o l i n e  is 

-. -d i spensed .  I n  a d d i t i o n ,   o t h e r  components of gaso l ine   migh t   i n t e r f e re  w i t h  
t h e  a n a l y t i c a l  method. 

- .  

Flow- A u d i t s  

. .  . The f low  accu racy   aud i t  was  conducted  wit5 a Matheson. K a s s  Flow Meter  Hodel 
8141 a c c o r d i n g   t o  t h e  p rocedures   desc r ibed  i n  Attachment 111. Tne mass flow 
meter is c e r t i f i e d   a g a i n s t  m ' s  pr imary   s tandard  Brooks flow c a l i b r a t o r .  
The r e su l t s  o f   t h e   f l o w   a u d i t   a r e  summarized i n  Table I, 

Table I 

Flow Accuracy h d i t  Results 

Methylbromide  Monitoring Stuiy - Stockton, C e l i f o r n i a  

S i t e  Percent   Difference '  

S i t e  fl - Corpora t ion  Yard -12.6% 

Percen t   D i f f e rence  = 
Measured Flow - Trge F l o w  

True Flow 
x 100 



. . '  

. -  
Attachment 1 

Audit  Checksheet - Pesticides 

. siLe S i t e  R 1  C o r p o r a t i o n  Yard Audit Date 10-1 5-86 

Site Number Field Representative Anaus MacPhearson 

m d i t o r  (s) Peggy Vanicek Fie ld  -rations Supervisor Tom P a r k e r  
3 

Site Inspection 

roes the s i t i n g  met the c r i t e r i a  listed klow and outlined i n  the 
'wality, Assurance Plan for  Pesticide Honitoring?' 

Height above ground, 2-15 mters: 

Dfstance from supporting  structure: . -Vertical > 1 meter 
Horizontal 1 m t e r  

Spacing from trees  > 20 mters: 

Distance from obstacles  'at least two ti- '-he height the obstacle 
protrudes above the samp1e.r : 

1 

Unrestricted a i r  flow 270' around t he  szrrpler: 

M furnace or  incineration flues within 10 reters: * 

mte last calibrated: 10-8-86 
. . . .  . .  

: ~y whom? ARB-QA S t a n d a r d s  

mte last calibrated: 10-8-86 
. . . .  . .  

: ~y whom? ARB-QA S t a n d a r d s  

Is t he  calibration  data  available for review? ves 
. .  
' S a p l i n g  Media SKC Charcoal 

Is the s a p l i n g  mdia protected f r m  sunligjt if necesszry? * 8 

if a sorbant is it ver t ical ly  

2s t he  s a p l e r  operative? 

lir3un ted? 

Yes No 

X 

- -  
- -  

X 
- x - - -  

X - -  
X 

X 

- -  
- -  

If no, s t a t e  reason: 

$..re a l l  applicable tubing and wiring free of crzcks, c r a p s  or breaks? X - -  
* G a s o l i n e  Pump x 25M t o  t h e  h'est by Southwest .  

* P l a n s  were made t o   c o v e r  t u b e s  t h i s  efterruson w i t h  aiuninurn f o i l ,  



1 

Yes tb - -  
Is the si te  clean and well naintained? 

Are f i e l d  masurerrrents r e a x d e d  in a log k o k  or on data f o m ?  

Are they upto-date? 

-rator's i n i t i a l s ?  

Init ial  and Findl Flows? 

J - -  
J - -  

Ate recotds mintained regarding m i n t e n a c e ,  site visits, proDlem, etc.  

Are t he  inlet and outlet  ports of the  sanrpler cap@ when not i n  use? 

_. .. 

Field Audit 

Certification Equati.on-: Std.---Airflow.= 1.-0875.-x Display +0.26 

slnpler :ID P Collwnted ( 1 
- mss . .  Flowmeter Flow,. L/min 

Difference Fled Flow 3 2 L 3 2 - 1 R3i-t 
Percent True hasured  Run Run Arldi t 

I Indicated Flow 

1 131.1 . l l  .1Z5L .143L -12.6% . 

I 
-. 

I 
- 
- 
--- ' 

Surpler ID # CDllocatej ( 1 
- 

rass P l o m t e r  Flow, L/min Indicated Flow 1 
W d i t  

Difference Fluli F1 OW 3 2 1 - 3  2 1 Poin t  
Percent True kasure3 m . . R u n  

1 

I I 
. .  . -  

Comb 



. 

s-2 s 

s-3 ~ 

. . .- . ..-. 





. . * I  

Attachment 111 

Flo:: Audit Procedure f o r  Pestlcjde Sagplers 

Introduction: The pesticide sampler I s  audited using a :.ktheson Mass Flor.: 
Meter, Moder 8143, t h & t  I s  standatdlzed aga ins t  a tl3S t raceable  Brooks f low 
cal i brator ccrrected t9 2S:C and 760 m Hg . 

. The mass f l o w  meter (W4) I s  placed i n  s e d  cs with the smpl e probe and the  
flows checked M h f l  e the sampler s operatin: a t  the noma1 sznp'l I ng f l o w  
rate. The standard ( t rue)  f'lotf rz tes  arc  obtalnzd f t m  t b c  caijbrative curye 
o f  t he  c;FM and the I n d k a t e d   f l o w  rates are 2ppl ied  IX t h e  sarnpl er's 
cal i b r i t f o n  curbe t o  determine the  reported flou rates which are then compared 
to true f low rates. 

E u t  merit: - The basic equjpment required f o r  t h e  pest jcide sanp ler  f l o w  a u d i t  

partfcu1,ar conf igurat ion and type o f  sampler. 
*+-a . . 

ste below. Addl t lona l  equipnent nzy be required depending on t he  - 

1. Mathcson Mass Flotr Meter, Mock1 8143, Transfer Standard wit!$ a 10 SLPM 
transducer. 

2 ,  Tygon tubfng, 1/8" and l f4:  I.D., for  ccnnections t o  rar!!yler. 1 

4., Stainless steel Swaglclk f , i t t ings,  cleaned with wthanol  and heated 
overn<ght a t  IOO~C.  

s,, Plastic. caps to cover flow meter ports, 

6,, A u d i t  l o g  buok and data sheets. 

I dudi t Procedures:, 

I,. Piug t h e ,  bthcson MI4 i n t o  a 110 YAC o u t l e t .  Al1m 10 minutes f o r  t h e  El4 
t o  warm. up.  

.- 

2., ,Connect  t h e  I W I ?  t o  t h e  sample tube using L 9 e  1/4* t c f l o n  t u b i n g  and tygcn 
t u b i n g .  I f  4t f s desjred n o t  t o  use L j e  sacpl e Vdbe a d t w f  t u b e  may be  
used 'I'n i t s  p'lace. 

.3,. Allow t h e  f l o w  tx~ stabilize for 1-2 minutes a n d  record t h e  ind fca ted  f lows 
on t h e  data  sheet. 

4 ,, Apply the i n d i c a t e d  flows t o  the ca.1 i b r a t i o n  curve of the k t h e s o n  M f l :  
standard t o  o b t a i n  t h e  t rue  f l o w  and record i n  the b l a n k s  provided on t he  
f i e l d  datz  sheet. Obtain the  sampler r m s u r e d  not? f r m  the f ie ld  
opera tor ,  Calculate the difference bc"deen t h e  t r u e  f l o w  and measured 
f l o w  and report  2.5 percent  d i f f e rence  on t h e  f i c l d  data  sheet. 



State of California 

T : Peter  Venturini, 
Stationary Source 

M 
Spencer Duckworth, d e f  
Aerometric Data Division 

From : Air Resources Boord 

Dote : April 27, 1987 

Subj&: UCD Department of 
'Ibxicology, Environmental 
Laboratory l~xicology 
Laboratory Audit - 
Methyl  Bro,nide Air 
Monitoring Project  

Attached you w i l l  f i n d  a summary report of the lahratory  audit conducted by 
my s t a f f   a t  S D ' s  request for the methyl bromide monitoring project. 'fie 
iaboratory  audit  consisted of bo th  an analyt ical   perfomce check and a 
procedural review. 

A m r e  detailed  audit  report is on f i l e  i n  the AeroLetric Data Division - 
mal i ty  Assurance Section. If you  have further  questions on thisvaudit or 
wish to  see a copy of the f u l l  repcrt,  please  contact Bob Sffa a t  2-3726. 

Attachment 
1 

cc: Bob Barham 
Bob Effa 



Laboratory A u d i t  Report Surrunary 

Environmental  Toxicology  Laboratory 
University  of Cal i iorni  a ,  Davis 

Methyl Bromide Air bonitoring  Project 
Monterey County, Cal i fornia 

Report Date: April 27, 1987 

Summa ry 

On Thursday, November 6 ,  1986, the Qual i ty  Assurance  Section  completed a n  
audi t  o f  the Environmental  Toxicology  Laboratory wnich provided  the  analytical 
support  for  the methyl bromide air monitoring  project  conducted by the 
University of Cal i fornia ,  Davis ( U C D )  i n  Monterey County, California,  for the 
ARB Stationary  Source  Division. The audi t  was conducted a t  the  request  of  the 
Stationary  Source  Division (SSD) t o  f u l f i l l  requirements of  SSD's pest ic ide 
monitoring  plan and  consisted of both  an analytical  performance a n d  a system 
au&i t. 

E i g h t  SKC charcoal  adsorbant  tubes were spiked w i t h  methyl bromide by QA s t a f f  
and submitted t o  the  UCD laboratory  for  analysis as an analytical performance 
audi t .  The reported  resul ts  from the  laboratory were ail   within 50 percent  of 
the  assigned  value  with a n  average  bias of  -45 percent.  Results o f  t h e  
performance a u d i t  a r e  summarized in Tab1 e I .  

Table I 

Methyl  Bromide Performance A u d i t  Resul t s  
Environmental  Toxicology  Laboratory 

University  of  California, Davis 

Sample Ident i f ica t ion  

A 
B 
C 
D 
E 
F 
G 
H 

Assigned 
Concen tra t i o n ,  

3.6 
5.4 
7.2 

B 1  a n k  
3.6 
9.0 
2 .9  
4.3 

Laboratory 
Measured 

Concentration, 
u9 

2.0 
2.9 
4.0 

< 0.1 
1 .s; 
5.0 

2.2 
1 .a 

Percent 
Bias* 

-44 
-46 
-44 

-47 
-44 
-38 
-44  

--  

x Percent  Bias = 
tdeasured Concentration - Assigned  Concentration x loo 

Assi grled Concenirati on 



The system audi t  reviewed the laboratory  operations  pertaining t o  sample 
handling and analysis ,  and data  documentation.  Laboratory f a c i l i t i e s  were 
a1 so evaluated  for  safety  features and f o r  chemical hand1 i n g  and storage 
equipment. The laboratory,  though pressed for space, had several  safety 
features  and chemical  handling  equipment  items  available, and had modern 
analyt ical   ins t rumentat ion  for  use on this project.  During the review o f  the 
laboratory  quality  corrtrol  measures,  deficiencies were found i n  procedures 
which a re  an integral component o f  good laboratory  practices,  and i n  
documentation  necessary fo r  e v a l u a t i n g  the uncertainties  associated with the 
analytical   process.  These deficiencies  are  discussed in detail  along w i t h  
comments i n  the  f u l l  a u a i t  report kept on f i l e   a t   t h e  Aerometric Data 
D i v i  sion.  Before UCD completes  the  final report on methyl bronli  de the 
laboratory  should  provide as much information  as  possible  regarding  the 
documentation t h a t  was unavailable f o r  review a t   t h e  time  of  the a u d i t  t o  
provide a more complete  assessment of the  uncertainties  associated w i t h  the 
data  set .  



M e m o r a n d u m  

: William Loscu to f f ,   Ch ie f  
Tox ic   Po l lu t an t s   Branch  
Air Resources Board 
1102 Q S t r e e t  
Sacramento,  CA 95814 

From : Department of Food and Agriculture - 1220 N S t r e e t  
Sacramento,  CA 95814 

Subject: ARB Moni tor ing   for   Methyl   Bromide   (Reference   2323)  

Date : May 1, 1986 

Place : Sacramento 

I n   o r d e r  t o  f u l f i l l   r e q u i r e m e n t s   o f   t h e  AB 1807  (Tanner)  process  (Food  and 
A g r i c u l t u r e   C o d e ,   D i v i s i o n   7 ,   C h a p t e r   3 ,  Article 1 . 5 ) ,  t h e   C a l i f o r n i a   D e p a r t m e n t  
of Food a n d   A g r i c u l t u r e  (CDFA) r e q u e s t s  t ha t  t h e  ARB documen t   t he   a i rbo rne  
emiss ion   leve l   o f   methyl   b romide   (MeBr) .   This  memorandum p r o v i d e s  some 
background  in format ion   on  MeBr, i d e n t i f i e s  how i t  i s  used ,   and   p rpv ides  some 
r e c e n t   u s e   i n f o r m a t i o n .  It  was p repa red   by  A.W. Fab re ,  L. Ross,  and T. Mischke  of 
my s t a f f .  

Methyl  bromide i s  a g a s e o u s   f u m i g a n t   u s e d   b o t h   i n   s o i l   a n d   o n   c o m m o d i t i e s .  I t  is 
o d o r l e s s  a t  l ow  concen t r a t ions   bu t  may have a musty o r   s l i g h t l y  sweet odor  a t  h i g h  
c o n c e n t r a t i o n s .  It has  a v a p o r   p r e s s u r e  of 1420 mmHg a t  s t anda rd   t empera tu re   and  
p r e s s u r e ,  a b o i l i n g   p o i n t   o f  3.6'C and a molecu la r   we igh t  of 94.9  g/mole.  These 
p h y s i c a l   a t t r i b u t e s   c o n t r i b u t e   t o  MeBr's a b i l i t y   t o   p e n e t r a t e   q u i c k l y   a n d   d e e p l y  
i n t o   s o r p t i v e  materials a t  no rma l   a tmosphe r i c   p re s su res   and   t hen ,  a t  t h e  end of 
t r e a t m e n t ,   d i s s i p a t e   r a p i d l y   w i t h o u t   a p p r e c i a b l y   a l t e r i n g   t h e  t r ea t ed  material. 
Methyl  bromide i s  m a r k e t e d   a l m o s t   e x c l u s i v e l y   i n   p r e s s u r i z e d  s tee l  c y l i n d e r s  
a l though   twen ty  m i l l i l i t e r  g l a s s   a m p u l e s  are a v a i l a b l e   f o r  some types   o f  
v e r t e b r a t e   c o n t r o l .  

Methyl  bromide is r e g u l a t e d   a s  a r e s t r i c t e d  material under  96400, A r t i c l e  1, 
T i t l e  3 o f   t h e   C a l i f o r n i a   A d m i n i s t r a t i v e  Code .   *Add i t iona l   u se   r equ i r emen t s   i n  
Art ic le  4,   §6450,   6452,   and  6454,   a lso  govern pes t  c o n t r o l   o p e r a t i o n s   a n d   t h e  
a c t i v i t i e s  of MeBr users. T h e   f o l l o w i n g   t h r e e   s e c t i o n s   i n   t h i s  memo a d d r e s s  
s p e c i f i c   c a t e g o r i e s   o f  MeBr u s e :   s o i l   ( f i e l d )   f u m i g a t i o n ,   n u r s e r y   a n d  
commodi ty   fumiga t ion   and   s t ruc tu ra l   fumiga t ion .  

S o i l   F u m i g a t i o n  

P e s t i c i d e   u s e   d a t a   i n d i c a t e s   t h a t  the m a j o r i t y  of MeBr is u t i l i z e d   i n   f i e l d  
f u m i g a t i o n   o f   s o i l s .   S p e c i a l i z e d  t ractors  which a re  equ ipped   w i th  s t e e l  shank 
r i p p e r s  a n d   c o n t i n u o u s   p o l y e t h y l e n e   t a r p i n g   d e v i c e s  are u s e d   t o   a p p l y  MeBr ' 

f u m i g a n t s . '   T h e s e   a p p l i c a t i o n s  are  made t o   c o n t r o l   n e m a t o d e s ,   s o i l   f u n g i ,  
i n s e c t s   a n d  weed s e e d s ;   t y p i c a l l y ,   t h e   c o s t   o f   a p p l i c a t i o n  i s  o v e r  $1,000 p e r  
acre. B e c a u s e   f i e l d   f u m i g a t i o n  i s  e x p e n s i v e   a n d   a p p l i c a t i o n   d i f f i c u l t ,  
t r e a t m e n t  i s  r e s t r i c t e d   t o  soils i n  w h i c h   h i g h   v a l u e   c r o p s   s u c h  as  g r a p e s ,  
s t r a w b e r r i e s ,   n u r s e r y   s t o c k   a n d  long l i v e d   p e r e n n i a l s  w i l l  be   p lan ted   and  ' 

a p p l i c a t i o n  i s  g e n e r a l l y  made by l a r g e   c o n t r a c t   E u m i g a t o r s .  

When u s e d   i n   t h e   f i e l d ,  MeRr f u m i g a n t   p r o d u c t s   u s u a l l y   c o n t a i n   s u b s t a n t i a l  
amoun t s   o f   ch lo rop ic r in .  I n  some m i x t u r e s   c h l o r o p i c r i n   s e r v e s  as  a warning   agent  

i 
! 
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( 2 %  c h l o r o p i c r i n ) ,   b u t   m o s t   p r o d u c t s  f o r  f i e l d   u s e   c o n t a i n  20% t o  50% 
c h l o r o p i c r i n   t o   e n h a n c e   t h e   d e g r e e  of p e s t  control. 

Because MeBr is mixed w i t h   c h l o r o p i c r i n   f o r   f i e l d   E u m i g a t i o n   a n d   b e c a u s e   o f  
d i f f e r e n c e s  i n  crop ro6,ting area,  there i s  constderable  latttude i n  the rate of 
MeBr a p p l i c a t i o n .  Most f i e l d   a p p l i c a t i o n s   u t i l i z e   f r o m  150 t o  200 pound of MeBr 
p e r  acre. 

Nursery  and Commodity Fumigat ion 

S e c t i o n   6 4 5 2   o f   t h e   C a l i f o r n i a   A d m i n i s t r a t i v e  Code d e s c r i b e s   t h e   c i r c u m s t a n c e s  
under   which   fumigat ions  of MeBr are t o   o c c u r :   t r e a t m e n t   " s h a l l  be done i n  a 
p r o p e r l y   s e a l e d   f u m i g a t i o n   c h a m b e r ,   r a i l r o a d  car ,  o r  t r u c k  t r a i l e r ,  o r  under a 
gas   con f in ing   t a rp   approved   by   t he   [ ag r i cu l tu ra l ]   commiss ione r  or d i r e c t o r . "  
T y p i c a l l y ,  MeBr p r o d u c t s   w i t h  l i t t l e  o r  no c h l o r o p i c r i n  are u s e d   i n   t h e s e  
t r ea tmen t s   and   t he   dosage   va r i e s   f rom  1 .5   t o  3 pounds   per   thousand  cubic  f e e t  of  
e n c l o s u r e .   G r a n a r i e s ,   d r i e d   f r u i t   p r o c e s s o r s ,   a n d   n u t   p r o c e s s o r s   a r e   t h e   m a j o r  
MeBr u s e r s   w i t h i n   t h i s   c a t e g o r y .   A c c o r d i n g   t o  the 1 9 8 4   P e s t i c i d e  Use R e p o r t ,  
nursery  and  commodity  fumigat ion  accounted €o r  less t h a n  5% o f   t h e   t o t a l  MeBr u s e  
t h a t   y e a r .  

S t r u c t u r a l   F u m i g a t i o n  

S t r u c t u r a l   f u m i g a t i o n  i s  performed by s t r u c t u r a l   p e s t   c o n t r o l   o p e r a t o r s  who are 
l i c e n s e d  by the  Department   of  Food a n d   A g r i c u l t u r e   a n d   r e q u i r e d   t o  f i l e  p e s t i c i d e  
u s e   r e p o r t s   m o n t h l y .   T y p i c a l l y ,   s t r u c t u r e s  are  e n c l o s e d   i n   g a s - t i g h t   t a r p s   a n d  
between 1 and 3 pounds  of MeBr p e r  1,000 c u b i c   f e e t  i s  i n j e c t e d .   T h i s  t a r p  
remains t n  place f o r  a pe r iod   o f  1 t o  3 d a y s .   S e c t i o n   6 4 5 4 ,   A r t i c l e  4 ,  T i t l e  3 of 
t h e   C a l i E o r n i a   A d m i n i s t r a t i v e  Code r e q u i r e s  HeBr s t r u c t u r a l   f u m i g a t i o n   p r o d u c t s  
t o   c o n t a i n  a ch loropicr in   warn ing   agent .   Accord i .ng  t o  the   1984  Pes t ic i .de  Use 
Report ,   1 ,489,504  pounds of MeBr were used f o r  s t ruc tu ra l  f u m i g a t i o n   t h a t   y e a r .  

Monitoring  Recommendation 

We recommend t h a t   t h e  ARB mon i to r  i n  t h e   W a t s o n v i l l e   a r e a   t o   d o c u m e n t   t h e   l e v e l  of 
a i rbo rne   emis s ions   wh ich  result  f r o m   s t r a w b e r r y   f i e l d   t r e a t m e n t s   w h i c h  are 
s taggered   €rom  June  t o  October .   S ince  MeBr i s  a r e s t r i c t e d   m a t e r i a l  and   u se r s  a re  
r e q u i r e d   t o   f i l e  a No t i ce  of I n t e n t ,   t h i s   n o t i c e   c a n   p r o v i d e  a means  of 
d e t e r m i n i n g  when f u m i g a t i o n  w i l l  o c c u r   a n d   t h u s   a i d   i n   s p e c i f i c   m o n i t o r i n g  s i t e  
F d e n t i E i c a t i o n .  To c h a r a c t e r i z e   t h e   e m i s s i o n s   t h a t  may resul t  f rom  the  
f u m i g a t i o n  of a g r i c u l t u r a l   c o m m o d i t i e s   i n   e n c l o s u r e s   ( c h a m b e r s ,   c t c . )  we 
recomend t h a t   t h e  ARB moni tor   in   S tockton   dur ing   September   and   October  when 
s e v e r a l   m i l l i o n   p o u n d s  of i n - s h e l l   w a l n u t s  are t r e a t e d  a t  a wa lnu t   p rocess lng  ' 

f a c i l i t y .  We a l s o  recommend c o n c u r r e n t   M e R r / c h l o r o p i c r i n   m o n i t o r i n g   s i n c e   t h e s e  
two p e s t i c i d e s  a r e  a l m o s t   e x c l u s i v e l y   u s e d   t o g e t h e r   a n d   b e c a u s e   c h l o r o p i c r i n  is 
t h e   n e x t  c a n d i d a t e  t o x i c  a i r  con taminan t  we p l a n   t o   s u b m i t .   t o   t h e  AKB f o r  
moni tor ing   under  AB 1807. 

http://Pestici.de
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Monitoring  Considerations 

1. It i s  ve ry   d i f f i cu l t   t o   mon i to r   gas   phase  MeBr when using  adsorbant   devices .  
Such  devices work f a i r l y  well at moderate (1 ppm) to high concentrations, but 
extreme  precautiong must be taken t o  ensu re   r ecove r i e s  from the   adsorp t ion  
medium are not   h ighly   var iab le .  A t  low t o   v e r y  low concentrat ions,   recovery 
v a r i a b i l i t y   p r o h i b i t s   t h e   u s e  of  gas-phase  trapping methods. 

2 .  Real  time  gas-phase  monitoring by long p a t h   i n f r a r e d   d e t e c t i o n  i s  the  only way 
to   r e l i ab ly   mon i to r  MeBr a t  concen t r a t ions  below 1 ppm. 

3 .  Monitoring  should be conducted  before ,   dur ing,  and a f t e r  maximum vent ing  of  
XeBr from e i t h e r  an enc losed   s t ruc tu re  or t h e   f i e l d .  

4. At l e a s t   f o u r   r e p l i c a t e   s a m p l e s   s h o u l d   b e   t a k e n   p e r i o d i c a l l y   a t   e a c h   l o c a t i o n  
during  the  course of mon i to r ing   t o   e s t ab l i sh   p rec i s ion   e s t ima tes .  

i -! 

5 .  Background concent ra t ions  of MeBr should be es tab l i shed   because   the   oceans ,  
worldwide,   contr ibute  70%-90% of t h e  background l e v e l s  of MeRr found i n  a i r .  
Another  source of MeBr, although  very  minor by comparison, i s  the  combustion 
of gaso l ine   in   au tomobi les .  For t h i s   r ea son   mon i to r ing   s i t e s   shou ld   no t   be  
located  near  freeways or g a s   s t a t i o n s .  

Ronald J. Oshima 
Branch  Chief 
Environmental   Honitoring and 

Pes t  Management, Room A-149 
(916) 324-8921 

cc :   Pe t e r   Ven tu r in i  
Bob Barham 
Ralph  Proper 
Lynn Baker 
Lori   Johnston 
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M e m o r a n d u m  

: William Loscu to f f ,   Ch ie f  
T o x i c   P o l l u t a n t s   B r a n c h  
Air Resources Board 
1102 0 S t r e e t  
Sacramento,  CA 95814 

Date : May 1, 1986 

Place : Sacramento 

From : Department of Food and Agriculture - 1220 N S t r e e t  
Sacramento,  CA 95814 

Subject: ARB Moni tor ing   for   Methyl   Bromide   (Reference  2 3 2 3 )  

I n   o r d e r   t o   f u l f i l l   r e q u t r e m e n t s   o f  the AB 1807  (Tanner)  process  (Food  and 
A g r i c u l t u r e   C o d e ,   D i v i s i o n  7 ,  C h a p t e r  3 ,  Article 1.5) ,  t h e   C a l i f o r n i a   D e p a r t m e n t  
of Food a n d   A g r i c u l t u r e  (CDFA) r e q u e s t s   t h a t   t h e  ARB document   the   a i rborne  
emission  level   of   methyl   bromide  (MeBr) .   This  memorandum p r o v i d e s  some 
background  in format ion  on MeBr, i d e n t i f i e s  how i t  is used,  and  pr,ovides some 
r e c e n t   u s e   i n f o r m a t i o n .  I t  was p repa red   by  A.W. Fab re ,  L. Ross ,  and T. Mischke of 
my s t a f f .  

Methyl  bromide i s  a g a s e o u s   f u m i g a n t   u s e d   b o t h   i n  soil and  on  commodities, It is  
o d o r l e s s  a t  l o w   c o n c e n t r a t i o n s   b u t  may have a m u s t y   o r   s l i g h t l y   s w e e t   o d o r  a t  h i g h  
c o n c e n t r a t i o n s .  It h a s  a v a p o r   p r e s s u r e   o f   1 4 2 0  mmHg a t  s t anda rd   t empera tu re   and  
p r e s s u r e ,  a b o i l i n g   p o i n t  of 3.6'C and a molecu la r   we igh t  of 94.9 g/mole.  These 
p h y s i c a l   a t t r i b u t e s   c o n t r i b u t e   t o  MeBr's a b i l i t y  t o  p e n e t r a t e   q u i c k l y   a n d   d e e p l y  
i n t o   s o r p t i v e   m a t e r i a l s  a t  normal   a tmospher ic   p ressures   and   then ,  a t  the end  of 
t r e a t m e n t ,   d i s s i p a t e   r a p i d l y   w i t h o u t   a p p r e c i a b l y   a l t e r i n g   t h e   t r e a t e d  material. 
Methyl  bromide i s  m a r k e t e d   a l m o s t   e x c l u s i v e l y   i n   p r e s s u r i z e d  s t ee l  c y l i n d e r s  
a l t h o u g h   t w e n t y   m i l l i l i t e r   g l a s s   a m p u l e s  are  a v a i l a b l e   f o r  some t y p e s  of 
v e r t e b r a t e   c o n t r o l .  

Methyl  bromide i s  r e g u l a t e d  a s  a r e s e r i c t e d  material under  §6400, Art ic le  1, 
T i t l e  3 o f   t h e   C a l i f o r n i a   A d m i n i s t r a t i v e   C o d e .   % A d d i t i o n a l   u s e   r e q u i r e m e n t s   i n  
Article 4 ,  5b450, 6452,   and  6454,   a lso  govern p e s t  c o n t r o l   o p e r a t i o n s  and t h e  
a c t i v i t i e s  oE MeBr u s e r s .   T h e   f o l l o w i n g   t h r e e   s e c t i o n s   i n   t h i s  memo a d d r e s s  
s p e c i f i c   c a t e g o r i e s  of MeBr u s e :   s o i l   ( f i e l d )   f u m i g a t i o n ,   n u r s e r y   a n d  
commodi ty   fumigat ion   and   s t ruc tura l   fumigat ion .  

S o i l   F u m i g a t t o n  

P e s t i c i d e   u s e   d a t a   i n d i c a t e s   t h a t  the m a j o r i t y   o f  MeBr i s  u t i l i z e d  i n  f i e l d  
fumiga t ion   o f  soils. S p e c i a l i z e d   t r a c t o r s  which a r e   e q u i p p e d   w i t h  s t e e l  shank 
rippers a n d   c o n t i n u o u s   p o l y e t h y l e n e   t a r p i n g   d e v i c e s  are  used t o  a p p l y  MeBr ' 

f u m i g a n t s . '   T h e s e   a p p l i c a t i o n s  a re  made t o   c o n t r o l   n e m a t o d e s ,   s o i l   f u n g i ,  
i n s e c t s   a n d  weed s e e d s ;   t y p i c a l l y ,   t h e   c o s t  of a p p l i c a t i o n  i s  o v e r  $1,000 p e r  
a c r e .   B e c a u s e   f i e l d   f u m i g a t i o n  i s  e x p e n s i v e   a n d   a p p l i c a t i o n   d i f f i c u l t ,  
t r e a t m e n t  i s  r e s t r i c t e d  t o  soils i n   w h i c h   h i g h   v a l u e   c r o p s   s u c h  as g r a p e s ,  
s t r a w b e r r i e s ,   n u r s e r y   s t o c k   a n d  long l i v e d   p e r e n n i a l s  will be p l a n t e d   a n d '  
a p p l i c a t i o n  i s  g e n e r a l l y  made by l a r g e   c o n t r a c t   f u m i g a t o r s .  

When u s e d   i n   t h e   f i e l d ,  MeRr f u m i g a n t   p r o d u c t s   u s u a l l y   c o n t a i n   s u b s t a n t i a l  
amounts oE c h l o r o p i c r i n .  I n  some m i x t u r e s   c h l o r o p i c r i n   s e r v e s  as  a warning   agent  
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( 2 %  c h l o r o p i c r i n ) ,   b u t   m o s t   p r o d u c t s   € o r   f i e l d  use c o n t a i n  20% t o  50% 
c h l o r o p i c r i n  t o  enhance   the   degree  of pest control. 

Because McBr is mixed with c h l o r o p i c r i n   f o r   f i e l d   f u m i g a t i o n   a n d   b e c a u s e   o f  
d i f f e r e n c e s  in crop rooJing area, there is considerable l a t t tude  in the rate of 
MeBr a p p l i c a t i o n .  Most f i e l d   a p p l i c a t i o n s   u t i l i z e   f r o m  150 t o  200 pound of MeBr 
p e r   a c r e .  

Nursery  and Commodity Fumigation 

S e c t i o n  6 4 5 2  o f   t h e   C a l i f o r n i a   A d m i n i s t r a t i v e  Code d e s c r i b e s   t h e   c i r c u m s t a n c e s  
under   which   fumigat ions  of MeBr are  t o   o c c u r :   t r e a t m e n t   " s h a l l  be  done i n  a 
p r o p e r l y   s e a l e d   f u m i g a t i o n   c h a m b e r ,   r a i l r o a d  car,  o r   t r u c k  t ra i le r ,  o r  under  a 
g a s   c o n f i n i n g   t a r p   a p p r o v e d   b y   t h e   [ a g r i c u l t u r a l ]   c o m m i s s i o n e r  o r  d i r e c t o r . "  
T y p i c a l l y ,  MeBr p r o d u c t s   w i t h  l i t t l e  o r  no c h l o r o p i c r i n   a r e   u s e d  in t h e s e  
t r e a t m e n t s   a n d   t h e   d o s a g e   v a r i e s   f r o m  1.5 t o  3 pounds   per   thousand  cubic  f e e t  o f  
e n c l o s u r e .   G r a n a r i e s ,   d r i e d   f r u i t   p r o c e s s o r s ,   a n d   n u t   p r o c e s s o r s  are the   ma jo r  
MeBr u s e r s   w i t h i n   t h i s   c a t e g o r y .   A c c o r d i n g   t o   t h e  1984 P e s t i c i d e  Use R e p o r t ,  
nu r se ry   and   commodi ty   fumiga t ion   accoun ted   fo r   l e s s   t han  5% o f   t h e   t o t a l  MeBr u s e  
t h a t   y e a r .  

S t r u c t u r a l   F u m i g a t i o n  

S t r u c t u r a l   f u m i g a t i o n  i s  p e r f o r m e d   b y   s t r u c t u r a l   p e s t   c o n t r o l   o p e r a t o r s  who are 
l icensed   by   the   Depar tment   o f  Food and Agriculture a n d   r e q u i r e d   t o   f i l e   p e s t i c i d e  
u s e   r e p o r t s   m o n t h l y .   T y p i c a l l y ,   s t r u c t u r e s  a re  e n c l o s e d  i n  g a s - t i g h t   t a r p s   a n d  
between 1 and 3 pounds a €  MeBr per  1,000 c u b i c   f e e t  is i n j e c t e d .   T h i s   t a r p  
r e m a i n s   i n   p l a c e   f o r  a p e r i o d  of 1 t o  3 days .   Sec t ion  6454, A r t i c l e  4 ,  T i t l e  3 of  
t h e   C a l i f o r n i a   A d m i n i s t r a t i v e  Code r e q u i r e s  HeBr s t r u c t u r a l   f u m i g a t i o n   p r o d u c t s  
t o   c o n t a i n  a c h l o r o p i c r i n   w a r n i n g   a g e n t .   A c c o r d i n g   t o  the 1984 P e s t i c i d e  Use 
R e p o r t ,  1 ,489 ,504  pounds of MeBr were used fo r  s t r u c t u r a l   f u m i g a t i o n   t h a t   y e a r .  

Monitoring  Recommendation 

We recommend t h a t   t h e  ARB mon i to r  in t h e   W a t s o n v i l l e   a r e a   t o   d o c u m e n t   t h e   l e v e l  of 
a i r b o r n e   e m i s s i o n s   w h i c h   r e s u l t   f r o m   s t r a w b e r r y   f i e l d   t r e a t m e n t s   w h i c h  are 
s t a g g e r e d  €tom J u n e   t o   O c t o b e r .   S i n c e  MeBr i s  a r e s t r i c t e d   m a t e r i a l   a n d   u s e r s  a re  
r e q u i r e d   t o  f i l e  a N o t i c e   o f   I n t e n t ,   t h i s   n o t i c e   c a n   p r o v i d e  a means of  
d e t e r m i n i n g  when fumiga t ion  w i l l  o c c u r   a n d   t h u s   a i d   i n   s p e c i f i c   m o n i t o r i n g  s i t e  
i d e n t i f i c a t i o n .  To c h a r a c t e r i z e   t h e   e m i s s i o n s   t h a t  may resul t  f rom t h e  
f u m i g a t i o n  of a g r i c u l t u r a l   c o m m o d i t i e s   i n   e n c l o s u r e s   ( c h a m b e r s ,   e t c . )  we 
recomend t h a t   t h e  ARB mon i to r  in Stockton   dur ing   September   and   October  when 
s e v e r a l   m i l l i o n   p o u n d s  OE i n - s h e l l   w a l n u t s  are  t rea ted  a t  a wa lnu t   p rocess lng  
f a c i l i t y .  We a l s o  recommend c o n c u r r e n t   M e B r / c h l o r o p i c r i n   m o n i t o r i n g   s i n c e   t h e s e  
two p e s t i c i d e s  are  a l m o s t   e x c l u s i v e l y   u s e d   t o g e t h e r   a n d   b e c a u s e   c h l o r o p i c r i n  i s  
t h e   n e x t   c a n d i d a t e   t o x i c  a i r  con taminan t  we p l a n   t o   s u b m i t ,   t o   t h e  ARB f o r  
mon i to r ing  u n d e r  AB 1807. 
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Monitoring  Considerations 

1. It i s  v e r y   d i f f i c u l t   t o   m o n i t o r  gas phase MeBr when us ing   adsorbant   devices .  
Such  devices work fa ir ly   wel l  at moderate ( 1  ppm) to high concentrattons, but 
extreme  precaution9  must be taken to   ensu re   r ecove r i e s  from the   adso rp t ion  
medium a r e  not highly   var iab le .  A t  low t o   v e r y  low concent ra t ions ,   recovery  
v a r i a b i l i t y   p r o h i b i t s   t h e   u s e  of gas-phase  trapping methods. 

2.  Real  time  gas-phase  monitoring by long   pa th   i n f r a red   de t ec t ion  i s  the   on ly  way 
to   re l iab ly   moni tor  MeBr a t  concen t r a t ions  below 1 ppm. 

3 .  Monitoring  should be conducted  before ,   dur ing,  and a f t e r  maximum vent ing  of  
XeBr from e i t h e r  an e n c l o s e d   s t r u c t u r e  o r  t h e   f i e l d .  

4 .  A t  l ea s t   fou r   r ep l i ca t e   s amples   shou ld  be  taken  per iodical ly  a t  each   l oca t ion  
during  the  course of m o n i t o r i n g   t o   e s t a b l i s h   p r e c i s i o n   e s t i m a t e s .  

5 .  Background concentrat ions of MeBr should be es tab l i shed   because   the   oceans ,  
worldwide,  contribute 70%-90% of t h e  background l e v e l s  of MeBr found in a i r .  
Another  source of MeBr, although  very  minor by comparison, i s  the  combustion 
o f  g a s o l i n e  i n  au tomobi les .   For   th i s   reason   moni tor ing   s i tes   should   no t   be  
located  near  freeways or gas s t a t i o n s .  

Ronald J. Oshima 
Branch  Chief 
Environmental  Monitoring  and 

Pes t  Management, Room A-149 
(916) 324-8921 

cc :   Pe te r   Ventur in i  
Bob Barhaln 
Ralph  Proper 
Lynn Baker 
Lori   Johnston 



M e m o r a n d u m  

: William Loscutoff,   Chief 
Toxic  Pollutants  Branch 
Air Resources Board 
1102 Q S t r e e t  
Sacramento, CA 95814 

From : Department of Food and Agriculture - 

Dote : May 1, 1986 

Place : Sacramento 

1220 N S t r e e t  
Sacramento, CA 95814 

Subject: ARB Moni tor ing   for  Methyl  Bromide (Reference  2323) 

In o r d e r   t o   f u l f i l l   r e q u i r e m e n t s  of t h e  AB 1807 (Tanner)  process (Food and 
Agr i cu l tu re  Code, Divis ion 7, Chapter 3 ,  A r t i c l e  1.5) ,  the   Cal i fornia   Department  
of Food and  Agriculture (CDFA) r e q u e s t s   t h a t   t h e  ARB document the   a i rbo rne  
emission  level  of  methyl  bromide (MeBr). This  memorandum provides some 
background  information on MeBr, i d e n t i f i e s  how i t  i s  used,  and prpvides some 
recent   use  information.  It was prepared by A.W. Fabre,  L. Ross,  and T. Mischke of 
my s t a f f .  

Methyl  bromide i s  a gaseous  fumigant  used  both i n   s o i l  and on commodities. It  i s  
odor l e s s  a t  low concent ra t ions   bu t  may have a musty o r   s l i g h t l y  sweet  odor a t  h igh  
concen t r a t ions .  It has a vapor  pressure  of 1420 mmHg a t  standard  temperature  and 
p res su re ,  a bo i l ing   po in t  of 3.6'C and a molecular  weight  of 94.9 g/mole.  These 
p h y s i c a l   a t t r i b u t e s   c o n t r i b u t e   t o  MeBr's a b i l i t y  t o  pene t ra te   qu ick ly  and deeply 
i n t o   s o r p t i v e   m a t e r i a l s   a t  normal  atmospheric  pressures  and  then, a t  t he  end of 
t r e a t m e n t ,   d i s s i p a t e   r a p i d l y   w i t h o u t   a p p r e c i a b l y   a l t e r i n g   t h e  treated  material .  
Methyl  bromide i s  marketed a l m o s t   e x c l u s i v e l y   i n   p r e s s u r i z e d   s t e e l   c y l i n d e r s  
a l though  twenty   mi l l i .L i te r   g lass   ampules   a re   ava i lab le  f o r  some t y p e s  of 
v e r t e b r a t e   c o n t r o l .  

Methyl  bromide i s  regula ted   as  a r e s t r i c t e d   m a t e r i a l   u n d e r  56400, A r t i c l e  1, 
T i t l e  3 of t he   Ca l i fo rn ia   Admin i s t r a t ive  Code. *Additional  use  requirements in 
A r t i c l e  4 ,  56450,  6452,  and 6454, a lso   govern  p e s t  con t ro l   ope ra t ions  and the  
a c t i v i t i e s  of MeBr users .  The f o l l o w i n g   t h r e e   s e c t i o n s   i n   t h i s  memo address  
s p e c i f i c   c a t e g o r i e s  of MeBr u s e :   s o i l   ( f i e l d )   f u m i g a t i o n ,   n u r s e r y  and 
commodity fumigation and s t ruc tu ra l   fumiga t ion .  

Soi l   Fumigat ion 

P e s t i c i d e   u s e   d a t a   i n d i c a t e s   t h a t   t h e   m a j o r i t y  of MeBr i s  u t i l i z e d  in f i e l d  
fumigat ion of s o i l s .   S p e c i a l i z e d   t r a c t o r s  which a re   equipped   wi th   s tee l   shank  
r i p p e r s  and cont inuous   po lye thylene   t a rp ing   devices   a re   used   to  a p p l y  MeBr . .  

fumigants . '   These   appl ica t ions   a re  made to   cont ro l   nematodes ,  soil f u n g i ,  
i n s e c t s  and weed s e e d s ;   t y p i c a l l y ,   t h e   c o s t  of a p p l i c a t i o n  i s  over $1,000 per 
acre .   Because  f ie ld   fumigat ion i s  e x p e n s i v e   a n d   a p p l i c a t i o n   d i f f i c u l t ,  
t rea tment  is r e s t r i c t e d   t o  soils i n  which   h igh   va lue   c rops   such   as   g rapes ,  
s t r awber r i e s ,   nu r se ry   s tock  and  long l i v e d  perermia ls  w i l i  be p l an ted   and '  
a p p l i c a t i o n  i s  genera l ly  made by la rge   cont rac t   Eumigators .  

When used in the f i e l d ,  MeRr fumigant   p roducts   usua l ly   conta in   subs tan t ia l  
amounts O P  ch lo rop ic r in .  I n  some mix tu res   ch lo rop ic r in   s e rves   a s  a warning  agent 
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( 2 %  c h l o r o p i c r i n ) ,   b u t   m o s t   p r o d u c t s   f o r   f i e l d   u s e   c o n t a i n  20% t o  50% 
c h l o r o p i c r i n   t o   e n h a n c e  t h e  deqree of p e s t   c o n t r o l .  

Because MoBr is mixed with c h l o r o p i c r i n   f o r   f i e l d   f u m i g a t i o n  and because o f  
d i f f e r e n c e s  in crop roo.ting area, there is considerable la t i tude  i n  &he rate a! 
MeBr a p p l i c a t i o n .  Most f i e l d   a p p l i c a t i o n s  u t i l i z e  from 150  t o  200 pound of MeBr 
p e r  acre. 

Nursery  and Commodity Fumigation 

S e c t i o n  6 4 5 2  of t h e  C a l i f o r n i a   A d m i n i s t r a t i v e  Code d e s c r i b e s   t h e   c i r c u m s t a n c e s  
under   which   fumigat ions   o f  MeBr are t o   o c c u r :   t r e a t m e n t   " s h a l l  be  done i n  a 
p r o p e r l y   s e a l e d   f u m i g a t i o n   c h a m b e r ,   r a i l r o a d  car ,  o r   t r u c k  t r a i l e r ,  o r   u n d e r  a 
gas c o n e i n i n g   t a r p   a p p r o v e d   b y   t h e   [ a g r i c u l t u r a l ]   c o m m i s s i o n e r   o r   d i r e c t o r .  
T y p i c a l l y ,  MeBr p r o d u c t s   w i t h  l i t t l e  o r  no c h l o r o p i c r i n   a r e   u s e d   i n   t h e s e  
t r e a t m e n t s   a n d   t h e   d o s a g e   v a r i e s   f r o m  1.5 t o  3 pounds   per   thousand  cubic  feet  o f  
e n c l o s u r e .   G r a n a r i e s ,   d r i e d   f r u i t   p r o c e s s o r s ,   a n d   n u t   p r o c e s s o r s   a r e   t h e   m a j o r  
MeBr u s e r s   w i t h i n   t h i s   c a t e g o r y .   A c c o r d i n g   t o   t h e  1984 P e s t i c i d e  Use R e p o r t ,  
nursery  and  commodity  fumigat ion  accounted Eor l e s s  t h a n  5% o f   t h e   t o t a l  MeBr u s e  
t h a t   y e a r .  

I 1  

S t r u c t u r a l   F u m i g a t i o n  

S t r u c t u r a l   f u m i g a t i o n  is p e r f o r m e d   b y   s t r u c t u r a l   p e s t   c o n t r o l   o p e r a t o r s  who are  
l i censed   by   t he   Depa r tmen t   o f  Food  and A g r i c u l t u r e   a n d   r e q u i r e d   t o   f i l e   p e s t i c i d e  
u s e   r e p o r t s   m o n t h l y .   T y p i c a l l y ,   s t r u c t u r e s  are  e n c l o s e d  i n  g a s - t i g h t   t a r p s   a n d  
between 1 and 3 pounds O E  MeBr per 1,000 c u b i c  f e e t  i s  i n j e c t e d .   T h i s   t a r p  
remains in place f o r  a p e r i o d  of 1 t o  3 d a y s .   S e c t i o n  6 4 5 4 ,  Article 4, T i t l e  3 of 
t h e   C a l i f o r n i a   A d m i n i s t r a t i v e  Code r e q u i r e s  MeBr s t r u c t u r a l   f u m i g a t i o n   p r o d u c t s  
t o  c o n t a i n  a c h l o r o p i c r i n   w a r n i n g   a g e n t .   A c c o r d i n g   t o   t h e  1984 P e s t i c i d e  Use 
R e p o r t ,  1 ,489 ,504  pounds of MeBr were u s e d   f o r   s t r u c t u r a l   f u m i g a t i o n   t h a t  year. 

Monitoring  Recommendation 

We recommend t h a t   t h e  ARB mon i to r  in t h e   W a t s o n v i l l e   a r e a   t o   d o c u m e n t   t h e   l e v e l  of 
a i r b o r n e   e m i s s i o n s   w h i c h   r e s u l t   f r o m   s t r a w b e r r y   f i e l d   t r e a t m e n t s   w h i c h  a r e  
s t a g g e r e d  Prom June   t o   Oc tobe r .   S ince  MeBr is a r e s t r i c t e d   m a t e r i a l  and users a re  
r e q u i r e d   t o  f i l e  a N o t i c e   o f   I n t e n t ,   t h i s   n o t i c e   c a n   p r o v i d e  a means o f  
d e t e r m i n i n g  when fumiga t ion  w i l l  o c c u r   a n d   t h u s   a i d   i n   s p e c i f i c   m o n i t o r i n g  s i t e  
i d e n t i f   I c a t i o n .  To c h a r a c t e r i z e   t h e   e m i s s i o n s   t h a t  may resul t  f r o m   t h e  
f u m i g a t i o n  of a g r i c u l t u r a l   c o m m o d i t i e s   i n   e n c l o s u r e s   ( c h a m b e r s ,   e t c . )  w e  
recomend tha t  t h e  ARB mon i to r  in Stockton  during  September   and  October  when 
s e v e r a l   m i l l i o n   p o u n d s  of i n - s h e l l   w a l n u t s  a re  t r e a t e d  a t  a wa lnu t   p rocess lng  
f a c i l i t y .  We a l s o  recommend c o n c u r r e n t   M e B r / c h l o r o p i c r i n   m o n i t o r i n g   s i n c e   t h e s e  
two p e s t i c i d e s  a r e  a l m o s t   e x c l u s i v e l y   u s e d   t o g e t h e r   a n d   b e c a u s e   c h l o r o p i c r i n  i s  
t h e   n e x t   c a n d i d a t e   t o x i c  a i r  contaminant  we p l a n   t o   s u b m i t .   t o   t h e  ARB f o r  
moni tor ing   under  AB 1807. 
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Monitor ing  Considerat ions 

1. It i s  ve ry   d i f f i cu l t   t o   mon i to r   gas   phase  MeBr when using  adsorbant   devices .  
Such devices work fairly  well at moderate (1 ppm) to high concentrations, but 
extreme  precaution$  must be taken t o  ensure recoveries from the   adso rp t ion  
medium a re   no t   h igh ly   va r i ab le .  A t  low t o   v e r y  low concent ra t ions ,   recovery  
va r i ab i l i t y   p roh ib i t s   t he   u se   o f   gas -phase   t r app ing  methods, 

2 .  Real  time  gas-phase  monitoring by long p a t h   i n f r a r e d   d e t e c t i o n  i s  the   on ly  way 
to   re l iab ly   moni tor  MeBr a t  concen t r a t ions  below 1 ppm. 

3 .  Monitoring  should be conducted  before ,   dur ing,  and a f t e r  maximum venting  of 
XeBr from e i t h e r  an e n c l o s e d   s t r u c t u r e   o r   t h e   f i e l d .  

4. A t  l e a s t   fou r   r ep l i ca t e   s amples   shou ld  be taken p e r i o d i c a l l y   a t   e a c h   l o c a t i o n  
during  the  course of mon i to r ing   t o   e s t ab l i sh   p rec i s ion   e s t ima tes .  

5 .  Background concentrat ions  of  MeBr should  be  established  because  the  oceans,  
worldwide,   contr ibute  70%-90% of t he  background l e v e l s  of  MeRr found i n   a i r .  
Another  source of MeBr, although  very  minor by comparison, i s  the  combustion 
of gaso l ine   i n   au tomobi l e s .   Fo r   t h i s   r ea son   mon i to r ing   s i t e s   shou ld   no t   be  
loca ted   near   f reeways   o r   gas   s ta t ions .  

Ronald J. Oshima 
Branch  Chief 
Environmental  Monitoring  and 

Pes t  Management, Room  A-149 
( 9  16) 324-8921 

cc :   Pe t e r   Ven tu r in i  
Bob Barhaln 
Ralph  Proper 
Lynn Baker 
Lori   Johnston 



State o f  California 

M e m o r a n d u m  

T O  : Genevieve A. Shiroma,  Chief 
Toxic Air Contaminant 

Air Resources Board 
P.O.  Box 2815 
1102 Q Street 
Sacramento, CA 95814 

Identification Branch 

Dale : September 16,  1991 

Place : 

f rom ; Departmenl of Pesticide Regulation 1220 N Street, P. 0. BOX 9428  7 1 
Sacramento,  California 94271-0001 

Subject . ARB Monitoring for  Carbofuran 

In order to fulfill the requirements of AB 1807/3219 (Food and 
Agricultural Code,  Division 7, Chapter 3, Article 1.5), the California 
Department of Pesticide Regulation (CDPR) requests that the Air 
Resources Board document the airborne levels of  carbofuran, 

Carbofuran (2,3-Dihydro-2,2-Dimethyl-7-Benzofuranyl Methyl Carbonate) 
is an insecticide/nematocide and is an active ingredient in 5 
currently registered pesticide products. Carbofuran-containing 
products are formulated as granules (3 products) and liquids (2 
products). Carbofuran-containing products are used to control a wide 
range of insect and soil  pests and are registered for use on several 
crops including alfalfa, rice, and grapes, 

Acute toxicity studies show carbofuran to be highly toxic by ora l  
ingestion and inhalation, and moderately toxic by dermal exposure. 
Acute LDSO’s of 13.3, 5.6, and 2.0 mg/kg have been reported in male 
rats, female rats, and mice respectively. Acute inhalation (4 hr.) 
LC5o values in the  rat range from 17 to 47 ug/l and  the dermal LD50 in 
rabbits has been measured at 14.7 mg/kg. 

Because of- acute toxic effects, the federal Environmental Protection 
Agency has classified carbofuran in Toxicity Category I and has 
designated it a restricted use pesticide. Carbofuran entered the risk 
assessment process at CDPR under SI3950 (Birth Defects Prevention Act 
of 1984) because of  the identification of potential chronic, 
reproductive and mutagenic effects.  Additionally, concern over acute 
toxicity has been a primary consideration in selecting carbofuran as a 
candidate toxic air contaminate for AB1807 review. 

Carbofuran is listed as a restricted use material under Title 3, 
California Code of Regulations,  section 6400, and a permit is required 
to purchase or use carbofuran-containing products which contain 
greater than ten percent active ingredient by weight,  Several  changes 
in the registered uses of carbofuran-containing products have occurred 
since 1988 as well as  changes in  the way pesticide use is reported. 
These changes limit the usefulness of historic use data in predicting 
future use. Therefore,  currently available Pesticide Use Report data 

SURNAME 
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characterizes but does not account for the actual use of  carbofuran- 
containing  products. Sales data indicate  that 177,944 pounds  of 
carbofuran were  sold in 1988, but reported use was 267,794 pounds. 

The following  table summarizes 1987 and 1988 Pesticide Use  Report data 
for carbofuran: 

Carbofuran Use by Crop (pounds of  active  ingredient) 

C r o p  1987  1988 

Alfalfa 
Grapes 
Rice 
Sugarbeet 
Other 

103,982 
79,812 
57,476 
12,240 
16,568 

116,446 
73,335 
58,895 
9,105 
10,013 

TOTAL  REPORTED USE 270,078 267,794 

Pesticide Use  Report data summarized in this table  show  the  largest 
reported  use  of carbofuran-containing products  occurs  on  alfalfa. 
Carbofuran use  on rice is limited  to  granular  formulations and use on 
grapes may  include soil-applied, granular formulations as  well as 
liquid  formulations  applied through drip irrigation  systems. 

Carbofuran is  used on alfalfa to control alfalfa weevils.  Adult 
alfalfa weevils over-winter in  field  trash o r  other secluded  hiding 
places and emerge  in  late  winter  and  early  spring.  Weevils  migrate  to 
alfalfa fields  and  begin  laying eggs inside alfalfa stems.  The  larvae 
emerge and  begin  feeding on upper leaves and new shoots. The larvae 
damage early season growth  and in heavy  infestations  weaken fields and 
cause significant economic loss. Typically, applications  of 
carbofuran are  made when larvae numbers reach damaging  levels. In 
Imperial County, alfalfa weevil treatments often peak  during  February 
and  March. Treatments are  timed  according  to  pest  numbers  and  vary 
every  season.  Monitoring activities must be timed  and  correspond to 
periods of  significant  use. Applications are  typically  made  using 
aircraft  which  apply  from 0 . 2 5  to 0.50 pound  of active ingredient  per 
acre in a minimum  of 5 gallons of water. 

Recommendation 

The use  pattern for carbofuran suggests that  monitoring  should  take 
place in Imperial County for a 30-day sampling  period  during  February 
and  March.  Three  sampling sites should  be  selected  in  relatively 
high-population  areas o r  areas frequented by people.  Sampling sites 
should be in alfalfa growing areas, but not immediately  adjacent  to 
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fields. At each site, nineteen  discrete 24-hour samples should be 
taken during the  30-day sampling period. The specific dates for 2 4 -  
hour sampling should be chosen by random method, during the 30  day 
sampling period. 

Replicate (co-located) samples are needed for three  dates at each 
site. Two co-located air samplers (in addition to the primary 
sampler) should be run on those days.  The  date  chosen  for collecting 
the replicate samples should be distributed over the 30 day period. 
They may, but  need not be, the same dates at every site. 

Ronald J. Oshima 
Branch Chief 
Environmental Monitoring and Pest 

(916) 654-1144 
Management, Room A-149 

cc: Jim Wells 
Tobi  Jones 
Regional Coordinator 
Stephen L Birdsall 
Keith Pfeifer 
Lynn Baker 
Peter Venturini 

Dave Duncan 
Bill Fabre 
Kevin Kelley 
Robert Krieger 
Douglas  Okumura 
Larry Nelson 
Ruby Reed 
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lo ' Ron  Oshima,  Chief 
Environmental  Monitoring  and  Pest 
Management 

Date : 
March 14, 1991 

Place : 
Sacramento 

Robert I. Krieger, Chief/Supervising 
Toxicologist 

From : Department of Food and Agriculture John H. Ross,  Senior  Toxicologist 
Worker  Health  and  Safety  Branch 

Subject: ARB Monitoring  Program 

Three  memoranda  were  recently  attached  together  concerning  the  requirements 
of AB/1807. My  question  concerns  the  nomination  process  again  and  just 
where scientific judgement seems to be entering into this issue. The 
memoranda indicate that  monitoring will be conducted for technical 
triadimefon,  oxydemeton-methyl  and  methidathion.  The  document  includes 
information  concerning  the  physical  properties,  classification,  use  and 
other  information. 

I am sure that the recommendation which follows in each case has  been 
developed  after  substantial  thought,  but I have  substantial  reservations. 
The  vapor  pressure of the  various  agents  triad  e on, oxvdemeton-methyl  and 
methidathion  range  from 3 . 8  x to 4.5*llimeters of  Hg at 25OC. 
The  acute  toxicities of these  materials  are  registered  in  milligrams  per 
kilogram (mgfig). 

Have  we  identified  some  means by which  general  population  exposures  to  these 
materials  may  be of any significance outside of an ill  conceived  regulatory 
structure? Is it  our  recommendation  that  three  sampling  sites  should  be 
selected in relatively high population areas (or areas frequented by 
people)? That  implies  to  me  that  the  results  will  be  considered to have 
some  relevance  to  the  general  population.  The  presumption is quite clear, 
but  unstated. It gives  .the  results  remarkable  power  in  any  subsequent  risk 
assessment. I am  uncertain  and  unconvinced  that  this  strategy is relevant 
in these cases or any other ones in which materials of  such low vapor 
pressure  are  being  evaluated  as  communityfiasin  air  pollutants. 

It is  be  clear  that  in  areas  adjacent  to  or  downwind  from  application  sites 
that residues may be measurable in air, although this strategy for 
monitoring  other  low  vapor  pressure  pesticides  has  not  been  very  successLu1. 
Levels  may be quantified  and  even  projected  into  some  model  of  movement  of 
chemical  from  a  treated  area  (virtually  a  point  source) to a non-treated 
one. 

Where  are we  in  the  Department  of  Food  and  Agriculture  (CDFA)  headed  with 
respect  to  issues  related  to  air  and  pesticides?  Are  we  better  to  find 
insignificant  levels of non  volatiles  (e.g.  paraquat)  or  to  conclude  based 
on physical  properties  that  they  will  not  be  present  in  air  in an inhalable 
f o m ?  


	Tableofcontents
	List of Tables
	ListofFigures
	Summary
	Introduction
	Application Site
	Sample Coding
	Analysis and Quality Control
	Analytical Apparatus
	Sample Preparation
	Analysis


	Literaturecited
	Acknowledgments
	Appendix
	Meteorological Data at the Flea Market
	Wind Direction at the Flea Market
	Air Temperature at the Flea Market
	Stockton Samples
	Parts Per Billion Volume l


	Table 2 List of Equipment for Field Work l
	Table 3 Recovery of Methyl Bromide From Spiked Air l l l
	Table 4 Number of 4-hour Sampling Periods for Methyl Bromide
	Table 5 Methyl Bromide Ambient Sites Results e
	Table 6 Fennell Farms Methyl Bromide Results l
	Fennell Farms Application Site
	(Average Values)

	Table 9 Precision for Collocated Samples at Fennell Farms e e
	Figure 1 Map of the Sampling Locations in Monterey e
	Figure 2 Charcoal Air Sampling Tube l
	Figure 3 Map of Fennel1 Farms Application Site on Rive Road a
	Figure 6 Standard Curve for Methyl Bronide Spiked to Charcoal

