=

tmo;. e of Ag

. =

L4
2

-‘"!‘_( L

< X

»



5 oo S - Fraser Valley
AU N ) agricultural region

S T W

Jug=n, [ - _ . agricultural region
Brattls La ke, SK | : = Sy _ | _* Monitoring site

"/ British Saskatchewarl
'\ 1 Columbia
b

i | '-"._.'
% 1% ﬁ)butsfordl | ;egina ol
V. Y Brattls Lake® |

AT s ini
"5“31 of Total Pesticide
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[91% of zales are for

agriculture,

remainder mainly
2 for domestic,
JIHH ‘f-:rrestrl.r, turf and

dustrial uses)

Source - Crop Protection Institute
1998 Sales Survey of Pest Control
Products in Canada
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SPOT-VEG NDVI

[ (010.10) Sparse
[ ](1110.20) Vegetation
[ ](2110.30)

[] (3110 40)

[] (4110 50)

[ (.51 to 60)

B (6110 .70) Dense
I (7110 1.00) Vegetation
- Water

[ ] No Data

«"1 T,
http:/lwww.pecad.fas.usda.gov/cropexplorer
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Gravimetric
analysis for
particle loading
on filter £ 3 pg

Load
PUF/sorbents
into a 100-mL

ASE cell

Fill the cell with
extraction solvent
eg EA

Heat to 100°C,
pressure to
1500 psi

Static 30 min
2 cycles

Purge solvent with
N2
for 300 sec to
a 250-mL
collection bottle

80K 18114 BY) Ja)e
1UBA|OS %09 Yum ysn|

ASE
extract

Dried to near dryness
and dissolved in
solvent suitable for
SPE

Fraction taken for
SPE clean-up,
surrogate added

for recovery check

SPE clean-up for

chemical class or
target list

SPE F1 fraction
Dried to desired
Volume, IS
added, solvent
selection for
GC/MS or
LC/MS/MS




LC/MS/MS
N new columns, mobile
phase composition;
LVI approaches;
postcolumn reaction
systems

s GC/MS or GC/MS/MS
Options for consideration:
El or NCI, LVI, COC or PTV,

on/at-line SPE approaches
™ high-temperature columns Y 4

| R. Raina, P. Hall, Analytical Chemistry Insights, 2008:3, 111-125.
< R. Bailey (Raina), W. Belzer, J. Agric. Food Chem., 2005:7, 1150-1155.
' R. Raina, in Pesticides, Strategies for Pesticide Analysis, INTECH, 2011.

-’5 R. Raina, L. Sun, J. Environmental Science and Health B, 2008:43, 323-333.
R. Raina, M.L. Etter, Analytical Chemistry Insights, 2010:5, 1-14.
D. Degenhardt, A.J. Cessna, R. Raina, D.J. Pennock, A. Farenhorst,
J. Environmental Science and Health B, 2010:45, 11-24.
| R. Raina, E. Smith, J. AOAC Int., 2012 95 (5) 1350 1356.
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Pesticide or

Degradation
Product

Chlorpyrifos

Chlorpyrifos oxon

Diazinon
Diazinon oxon
IMP

DEP

Malathion
Malathion oxon

Azinphos methyl

Dimethoate

Trifluralin
Ethalfluralin
Triallate
o-Endosulfan

B-Endosulfan
Captan

Folpet

Bratt’s Lake, SK
(Prairies)200>
(>MDL) pg m3

0.6-1380
0.3-3900

0.3-6.6
<MDL
<MDL
<MDL

0.7-69.9
0.2-13.0

<MDL
<MDL

5.0-15202003
2.2-24302%010

3.0-13302003
8.5-18602010

2.0-273002003
1.6-101402010

0.2-86.32010
0.2-2502010

Detection
%

100
96

42

53
44

96
91

100
96

100
100

40
64

Abbotsford, BC
(LFV)2005
(>MDL) pg m-3

3.9-86.7
3.2-186.0

4.0-25000
371-32400
1.4-3810
40.2-2730

0.6-12900
1.1-1340

3.9-97.1
8.5-75.2

5.8-429

0.2-5.4

0.3-6.3

12.4-288!
<MDL-38.0!

55-31342004
30-92872005
99-13205200

2217232004
35-10642005
86-9232006

Detection
%

100
100

100
81
94
25

100
75

16

90

67

85

65
76
91

69
70
54

5931-5937

AN

Y. Yao et al., ES&T, 2008, 42,

UNIVERSITY OF

REGINA



a

Vapour Pressure
(Pa)
Herbicides

Organophosphorus Pesticides

Trihalomethylthio fungicides

Azole Fungicides

Water Solubility

(mg/L)

A

UNIVERSITY OF
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| ocH, 7 ocw
Cl N OP H/ 2
i "o Cl N OoP
‘ OC2H5 ‘ \ OCQH":
Cl e i _
Chlorpyrifos Chlorpyrifos oxon
fl:] | HHH ':l Cl J/\ Cl
Cl Z | —
Cl N OH
Trichloro methoxypyridine (TMP) Trichloropyridinol (TCP)

and ethylthiophosphate, diethylthiophosphate, diethylphosphate (DEP)

E UNIVERSITY OF
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1000000

OP or OP oxon (pg/m3) in 2003 or 2004

100000

OChlorpyrifos
Apr-Dec 2003

¢ Chlorpyrifos oxon
Apr-Nov 2003

@ Chlorpyrifos
Jan-Feb 2004

OChlorpyrifos
Jan-Dec 2005

AChlorpyrifos oxon
Jan-Dec 2005

20-Jul

28-Oct

100000

ER

OP or OPoxon (pg/m3) in 2005

UNIVERSITY OF

REGINA




2005 Grasshopper Forecast
2003 GrassHopper Forecast based on adult grasshopper counts

based on adultfgrasshopper counts , il

Dan L. Johnson —
d Eﬁ UNIVERSITY O
Lethbridge &, REGINA
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a

Vapour Pressure
(Pa)
Herbicides

Organophosphorus Pesticides

Trihalomethylthio fungicides

Azole Fungicides

Water Solubility

(mg/L)

A

UNIVERSITY OF
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25000

@ 2010

02003

20000

15000

Triallate (pg/m3)

10000

5000

0 -

03/03

29/10

28/12

g

Crop Acres Production Acres Production

(crop district | Harvested tonnes 2003 Harvested tonnes 2010

2B) in 2003 in 2010

All wheat 839 993 628 968 478 729 488 563 Saskatchewan

Barley 159 005 138 088 88 750 94 824 Ministry of Environment
Oats 51 555 32932 12 684 12 220 FactSheet -Statistics
Canola 148 922 56 243 465 054 344 697

Lentils 267 354 111 849 414 077 256 122

Dry Peas (or | 169410 105 556 117 019 93611

peas)

Chick Peas 11 869 4901 18 521 17 643

ER

UNIVERSITY OF
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a

Vapour Pressure
(Pa)
Herbicides

Organophosphorus Pesticides

Trihalomethylthio fungicides

Azole Fungicides

Water Solubility

(mg/L)

A
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REGINA




N
o1

AN
o

w
ol

w
o

N
o

~
)
£
~
o)
Q.
N
Q
o 25
N
©
c
o
©
o
o
} -
(al

=
0

H
o
Total Daily Precipitation (mm)

I i
Ul o 1
s ol Jluliﬂ.ll'rlﬂ!.ﬂ!x_ W |

4/02/10 5/02/10 6/01/10 7/01/10 7/31/10 8/30/10 9/29/10

|
(6]

&), REGINA
&



Do we have a candidate for regional & long-range atmospheric transport?

Average annual use of
active ingredient

(pounds per square mile of agricultural

land in county)

[ ] no estimated use
[ 0.001 to 0.005
[ o0.006 to 0.018
[] 0.019 to 0.05
O 0.051 to 0.166

M --0.167

PROPICONAZOLE - fungicide

2002 estimated annual agricultural use

Total
Grops pounds applied national use

wheat for grain 188563
rice 107558
pecans 62449
peanuts 23167
swest corn 18694
barley for grain 10151
peaches 9431
dry beans 5543
cherries
blueberries

USGS

National

Synthesis

Project

2002 usage maps
http://water.usgs.gov/nawga/pnsp/
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a

Vapour Pressure
(Pa)
Herbicides

Organophosphorus Pesticides

Trihalomethylthio fungicides

Azole Fungicides

Water Solubility

(mg/L)

A

UNIVERSITY OF
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Gas+Particle Phase Captan pg/m?3

Particle Phase Captan pg/m3

1

5 9 13 17 21 25 29 33 37 41 45 49

Sampling Week

OParticle
Phase 2005

B Particle
Phase 2006

1 5

9 1

17 21 25 29 33 37 41 45 49

Sampling Week

R. Bailey (Raina-Fulton), W. Belzer, K. Jones, Air, Soill,
and Water Research 2009, 2, 41-49.

1991-2003 25,5000-29,160 kg
>75% BC acreage or crop in Lower Mainland Region 2

[y
o

y =-20372.27x + 77.95
R?=0.72

0.00330 0.00340 0.00350 0.00360 0.00370 0.00380
1/T (1/Kelvin)

Ln(Particle Phase Captan)
O P N W N OO O N 0 ©

m UNIVERSITY OF
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a

Vapour Pressure
(Pa)
Herbicides

Organophosphorus Pesticides

Trihalomethylthio fungicides

Azole Fungicides

Methyl Carbamates

Water Solubility

(mg/L)

A

UNIVERSITY OF

REGINA




Pesticide Trade Recommended Crop(s) Pest(s) or Weed Control
Name | Application Method
carbaryl Sevin liquid suspension grapes, apples, cherry fruit fly, Virginia
XLR Plus | applied by spraying | apricots, cherries, creeper leafhopper, western
peaches, pears, and grape leafhopper
prunes e
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c [ —
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® g
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CARBARYL - insacticide

2002 estimated annual agricultural use

-

Average annual use of
active ingredient
(pounds per square mile of agricultural

land in county) Total Percent
|:| ) Crops pounds applied national use

no estimated use ather hay 646072 22,64

[ 0.001 to 0.027 pecans 373494 13.09

apples 342293 11.99

[ 0.028 to 0.094 cﬂmsse fruit 278504 9.76

|:| 0.095 to 0.298 soybeans 257502 9.02

- - corn 194081 6.83

[ 0.299 to 1.031 grapes 112199 3.93

[ cherr';es 100890 .54

=1 peacnes ¥

alfalfa hay

: é J:h:f"_ 1 : Tg ~‘a,='-. i “.é.. "‘E‘i:i car_baryl - ' ’j"
Region 3 BC in 2003 carbaryl 10310 * : e

- Usage Quantity in 1997 | A
- Okanagan Valley 2011 carbaryl ~7860 kg? State (kg) gt

. 1BC Ministry of Environment Washington 94870
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0 Vancouver 2
Agriculture and Agri-Food Canad NRSROER S
G overnment of Saskatchewaﬂ‘,. i ep -1‘ ef."'()'f"AgricuIture

1] 0 ators ASS|st|ng Agencies

VErSIty of North Dakota, Dr. David Delene and Nicole Bart,
UND Field Site at Glacial Ridge, MN
Kris Ray, Coville Tribe — Omak, WA

Funding Sources 3 | | |
Sp m tuh-,l.umo.l-.r:tr\.w.{'l o Cﬂ*(__ . ‘_ ,

D s e eaan it v 2.5 .‘wv-

oundation for Innovation for Ana
wm;wﬁ-w 10va KL | Trace Analysis
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