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MEMORANDTUM

TO: Genevieve Shiroma, Chief
‘Toxic Air Contaminant
Identification Branch
California Air Resources Board
P.0. Box 2815
Sacramento, Califormia 95812

FROX: Richard A. Jacksom, M.D., M.P.H. W}*”/‘éﬂ’
Hazard Identification and -~
Risk Assessment Branch C%$MF‘
2151 Berkeley Way
Berkeley, Califormia 94704

DATE:. April 6, 1992

SUBJECT: Air Monitoring for Molinate during the 1992 Use Season

Recently, you were notified by the Californmia Department of Pesticide
Regulation (DPR) that the Hazard Identification and Risk Assessment Branch
(HIRAB) of the Office of Environmental Health Hazard Assessment requested air
monitoring for melinate during the 1992 use season. This memorandum is to
inform you of our reasons for requesting the air monitoring. '

Recent worker monitoring suggested that volatile molinate vapors
released when the bags of the pesticide are first opened are as much of a
problem as dust (ICI Americas, Inc., 1991). In an effort to reduce potential
exposure, the use of 1500-pound bags has been approved by DPR for the 1992 use
season. With the concentration of the mixer/loader activity into relatively
few sites, due to the logistics of the heavy equipment needed to handle the
1500-pound bags, the mixer/loader sites could act as stationary point sources.
These sites should be monitored accordingly to determine if this is true.
Additionally, monitoring should take into account the hours of operation at
the site.

HIRAB is concerned that community exposure to molinate could be -
occurring. Molinate has been shown to cause adverse reproductive effects in
rodents. Residents living in homes that are surrounded by rice fields may be
at highest risk from potential reproductive effects because they could be

- getting high, short-term exposures to molinate from potential point sources

(e.g., mixer/loader sites), as well as lower, longer-term exposures from large
area sources (e.g., treated fields).
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We are aware that some air monitoring of melinate was done in the
Sacramento Valley in 1986 by Seiber er al. (1989), but we believe that the
study is insuvificient for the following reasons. The study targeted methyl
parathion use, rather than molinate; therefore, the data was collected from
mid-May to mid-June, three to four weeks past the peak molinate ssason which
occurs in mid- to late-April. The Seiber er al. monitoring sites (located in
towns) were not as close to the rice fields as many homes are. Furthermore,
the highest molinate values were obtained on day one of the study and declined
steadily thereafter, so the peak concentrariens undoubtedly were missed.
Additionally, because of recent changes in application techniques and field
practices (e.g., increased holding times of field water before draining into
the Sacramento River), the 1986 field data may no longer be applicable to the
current use scenario,

Because of these reasons, we recommend that additional community
monitoring be performed. In fact, the conclusions of the Seiber study,
published in 1989, that "molinate levels are in a concentration range that is
comparable to that observed for many other organic pollutants in ambient air”
and that the health risk of airborne residues to populations "does warrant
further attention” seem to support our recommendations. .

Because reproductive toxicity may occur from peak, short-term exposures,
sampling should characterize peak and short-term levels in addition to the
usual longer-term time-weighted average approach., We recommend that statioms
be set up among fields in a large treatment area during and immediately
.following molinate application. Obvious choices for monitoring sites would be
homes that are located among the rice fields, since residents of those homes
would be at highest risk from adverse reproductive effects. If the molinate
values there appear to be acceptable from a public health perspective, then
they should be acceptable in communities located further away. Because
molinate is so volatile, attention should be paid to the effect of ambient
temperature, solar effects, wind speed and air stability on monitored levels.

We realize that the 1992 molinate use season is quickly approaching. We
hope that every effort can be made to commence monitoring in mid-April., If
you have any further questions, please contact me or Dr. Michael DiBartolomeis
at 510-540-3063. - :

Thank you.

ce: Lynn Baker, Air Resources Board Jim Wells, Director, DPR
Michael J. DiBartolomeis, Ph.D. Larry Nelson, Ph.D., DPR
Anna M. Fan, Ph.D. Doug Okumura, DPR
Donald C, Mengle, M.S. Ron Oshima, Ph.D., DPFR
James W. Stratton, M.D., M.P.H. John Ross, Ph.D., DPR

Joy A. Wisniewski, Ph.D.
George Alexeeff, FPh.D.
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Protocol for Molinate Monitoring in Sutter
or Colusa County during May 19392

I. Introduction

The Cal/EPA 0ffice of Environmental Health Hazard Assessment (OEHHA) has
requested that the Air Resources Board {ARB) conduct air monitoring for the
herbicide molinate (Attachment A)}. In response to this request, staff of the
ARB will conduct a 4-day source impacted ambient monitoring program for
melinate in Sutter or Colusa County folilowing an aerial application of
molinate. In addition, ARB staff will collect air samples during the opening

of a2 1,500 pound bag of granular moelinate and the loading operation of a hopper
or airplane tank.

Molinate is a selective herbi¢ide used to control watergrass in rice fields.
Its peak use in California is in Colusa, Butte, Glenn, and Sutter Counties
during the spring months {usually April and May.)} Molinate is applied as a -
granular formulation. Results of the monitoring wiil be evaluated by staff of
the OEHHA and the Department of Pesticide Regulation.

I1I. Sampling

Air sampling will be coordinated with the Sutter and Colusa County Offices of
the Agricultural Commissioner, and an applicatoer in one of the counties. Prior
to application, background samplies will be taken to establish if any molinate
is detectable. A meteorological station will also be set up to determine wind
speed and direction. This station will continue to operate throughout the
sampling period. Samples will be collected with XAD-2 adsorbent tubes.

Ambient air will be pulled through the sampling tubes at a flow rate of
approximately 2 liters per minute using battery powered pumps. A few duplicate
samples will be collected from each sampler for quality assurance purposes.
{Dupiicates at each sampling location will not be collected due to analytical

constraints.) A sketch of the pesticide monitoring apparatus is presented in
Attachment B. o

Calibrated rotameters will be used to control sample flow rates. Samplers will
be leak checked with the sampling media installed prior to and after each
sampling period. A field log book will be used to record sample start and stop
times, duration of the aerial application and tank loading operation, sample
IDs, any change in the flow rates, and other pertinent information.

A. perial Applicati

Two samplers will be used: one 15-20 yards upwind of the field and
one 15-20 yards downwind. These distances are approximate and
dependent on the physical obstacles surrounding the field.

Information on field size, application rate, and formulation will be
noted in the log book. The sampling schedule is listed in the
follewing table. (The sampling design and schedule were prepared
based on recommendations from staff of QEHHA and differs somewhat from
the application sampling schedule outlined in ARB's “"Quality Assurance
Plan for Pesticide Monitoring," enclosed as Attachment C.)
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Sampling Schedule - Application Sii
D.ﬁl_l .
Background sample (1 hr. sample prior to application)
Application + 1 hr. after application {combined sample)
2 hr. sample (from 1 to 3 hrs. after application)

& hr. sample {from 3 to 8 hrs. after application, or to early
evening)

12 hr. sample (to 24 hrs. after application begag)
Bay 2
12 hr. sample (early morning to early evening)

12 hr. sample (early evening to early morning)

12 hr. sample (early morning to early évening)
12 hr. sample (early evening to early morning)
Rav 4

12 hr. sample (early morning to early evening)
12 hr. sample (early evening to early ﬁorning)

* Schedule subject to modifications depending on
time and day of week of application.




B. Bag Opening and Tank loading

Battery-powered samplers will be set up prior to opening of a 1,500
pound bag of granular moilinate. Air samples will be collected from
the time the bag is opened until the loading of a hopper or airplane
tank is completed. Two to four samplers will be set up approximately
15-20 yards upwind and downwind of the tank loading operation. Air
samples will be collected during twe loading operations.

IIT. Apalysis

All samples will be stored in an ice chest or freezer until analysis. Analysis
of samplies will be performed by the Department of Environmental Toxicology, -

U C Davis. The analytical method is gas chromatography using a
nitrogen/phosphorus detector. The analytical procedure is described in
Attachment D and will be fully documented in the final report.

IV. Quality Assurance

The instrument dependent parameters (reproducibility, linearity and minimum
detection limit) will be checked prior to analysis. Sample collection
efficiency, stability, and recovery will also be verified based on spiked
samples. Sampler flow rates will be calibrated prier to and after sampling in
the field. Blank sampling tubes will accompany each batch of sampies from the

field to the lab prior to analysis. A chain of custody sheet will accompany
all samples.

V. Personpel

- ARB personnel will consist of Don Fitzell (Project Engineer) and Jack Rogers
- (Instrument Technician).




'State of Californla

MEMORANDUM

Vo |
To : Peter Quchida (¥ Date : May 21, 1@92
Manager, ' Subject : Amendment to Molinate
Testing Section Proteocol
Don Fitzell
Assoc. Alr Peollution Spec.
Frem : Air Resources Board

Lynn Baker has asked to modify the molinate protocol after meetlng'wlth
DPR and OEHHA., UCD has agreed to anaiyze up to 50 samplies now, so the
request s reasonable. : :

The changes result In the following samplling program:

lication Monlior

Two samplers, one 15 yds. upwind, one 15 yds. downwind of the fleld.

Background sample (1 hour sample prior to application)
Application + 1 hour sample

2 hr. sample (from 1 to 3 hours after app!lcation)

& hr. sample (from 3 to 9 hours afier apptication)

12 hr. sample (to 24 hours after application began)

12 hr. samples from then unti| study Is completed 96
hours (four days) after appllcatlon began,

Nl — *
R{ PPN o
: -

Twoe samplers, one 150 yds. upwind, One 150 yds. downwind of the fleld.

Background sample (1 hour prior {o appliication)
Application + 1 hour sample

2 hr, sample (from 1 to 3 hours after application)

6 hr. sample (from 3 to 9 hours after application)
12 br. sample (to 24 hours after appllcation began)
24 hr, szamples from then unt!) study is completed ©6
hours (four days) after appllcatlion began.

- *
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ient Alr Monitor

We have been asked to set up two ambient alr monitors, one In Willlams
and one in Maxwell. Both will be AC powered and 24-hour long. Two

sets wil!l be taken the week of May 18-22 and three sets during the week
of May 26-29.

# of

samples
Williams 5
Maxwel | 5

10
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‘ APPENDIX 11.
UNIVERSITY OF CALIFORNIA, DAVIS

RERILLEY « DAVIS « IRVINE » LOSANCELES + RIVERSIDE ¢ SAMDIICO » SAN FRANCICD

COLLEGE OF AGRICULTURAL AND

DEPARTMENT OF EXVIROMMENTAL TOXICOLOGY
ENVIRONMENTAL SCIENCES DAYES, CALIFORNIA 85616
AGRICULTURAL EXPERIMENT STATION
GleI-11a 7 .
FAX: (916)752:3004 July 10, 199;

Mr. Lynn Baker ' < ’
California Air Resocurces Board . ' T
Toxics Pollutant Branch

P. 0. Box 2815

Sacramento, CA 95812

Dear Lynn,

Please find enclosed the results of the molinate-XAD resin air
samples. Also included are the ARB resin spikes, pre-extractioni.
recovery spikes, run spike and the criginal protocol.

The results of the ARB resin samples are located in Table 1. The

ARB resin spikes are in Table 2. while the pre—ext:act:.on lab.
spikes are in Table 3. _

There were only a few samples that 2-oxo-molinate was found above

the limit of detection (<0:06 pgg/sample). These results ‘were

insignificant and are not reported. Kowe.ver, they are available on'
request, e

.
T . Sl ot ‘.__A"’.:.

There are some mod:.fz.cat:.ons made in the original protocel and are
noted in Section 5§ of the include protocol. The column used for
analysis was a DB-5 15 m X 0.53 mm capillary column purchased freom

J&W Sc:.ent:.f:.c, Folsom, ca. Column temperature was programmed
from 140 °C to 160 °C & 4 °C/min

Please give me a phone call if you have any questions.

Best regards,

7?”[},&?(4&(% 7¥{ (f—f-«.a:
Michael M. McChesney
Staff Research Associate

enclosures

CC: J. N. Seiber




Table 1. Sample Results {total uq in sample)

Molinnte (ug) Standacd
SAMPLE REP 1 REP2 REP 3 Averaee | Deviation
I-N-1 < 0.06 < 0.06 < 0.06 <008} 0.00
1-8-1 021 0oz o022 0.22 0.01
1.82 < Q.06 < Q.06 < 0.05 < 0.06 0.00
2-N-1 2.08 2.06 2.05 2.06 0.01
2-N-12 2.15 15 204 212 0.05
2N-2 < 0.06 < 0.06- < 006 < 0.08 - Q.00
2.N2 < 0.0 < 0.06 < 0.06 { < 0.08 0.00
2-8-1 0.60 0.60 057 0359 0.01
2832 0.09 . 0.10 0.07 0.09 0.01
2-8-12 0.61 - 0,63 0.62 0.62 0.0
2822 0.13 0.14 0.13 0.13 0.00
3-N-] 2.50 251 243 248 0.03
3-N-2 < 0.06 < 0.08 < 0.06 < 0.04 0.00
381 079 0.80 0.0 . 0.20 0.00
382 0.06° . 0.07 0.06 0.0 0.00
4N 696 6.69 6.38 6.67 024
4£N2 < 0.05 < 0.06 < 0.05 < 0.04 Q.00
4-5.1 <120 120 L1 L17 - 0.04
4852 < 0.05 < 0.06 < 0.05 < 0.04 .00
SNt 1427 1433 14.19 1425 0.05
. 5N2 085 0.35 0.53 0.84 Q.01
581 3.78 3.73 . 363 3.73 0.04
582 082, . 080 : .- o7 0.80 0.02.
6-N-1 11.61 1131 - 11.26 11.39 0.15
6-N=2 0.86 0.82 0.75 0.31 0.04
6-S-1 2.65 278 2.65 2.69 0.08
652 233 237 231 234 0.02
7-N-1 338 345 3.47 3.43 0.04
7-5-1 5.10 5.18 4.11 4.80 0.49
- 8-N-1 0.43 0.46 0.47 l'ﬁ 0.45 0.02
8-N=2 126 (125 1.21 124 0.02
£-5-1 9.23 9.31 8.77 9.10 024 |
852 - 735 7.48 6.91 725 024
9-N-1 2.14 215 - 213 2.14 0.01
9-5-1 9.69 9.17 8.39 9.25 033
10-N-1 0.15 0.17 0.1S 0.16 0.01
10-N.2 4.06 4.17 3.93 4.05 0.10
10-S-1 7.79 8.09 7.45 7.78 0.26
10-5-22 10.44 10.60 . .999 10.34 026
10-52 9.73 8.96 9.95 9.55 0.43
11-N-1. 5.91 6.14 4.76 5.60 0.60
11-N-1 5.97 6.0t 5.68] 5.88 Q.15
11-S-1 11.89 11.81 9.35 11.02 1.18



Table 1. Sample Results (total yq in sample)

Molinate (ug) Standard
SAMPLE __ ||REP 1 REP 2 REP 3 |Aversge | Deviation
1-M I L.74 1.4 1.73/] 174 0.01 -
1w 2.07 212 ‘1.63 1.94 0.2
M 5.78 5.78 4.69 542 Q.52
2-W 0.54 0.51 0.97 0.94 Q.02+ .-
38 < 0.06 < 0.06 < 0.06 < 0.04 .00 ;
3M 596 5.83 s 5 005
3-M-2 6.73. 635 634 650} - 0.19-- - .
W 257 2.57 2.48 2.54 004
&M 278 28 267 276 0.06
4w 274 2.69 248 264 . 011
AW 2.76 2.80 274 7 0 .
5M T 387 3.60 345 354] - 0.06
S-W 1.48 1.45 z.ng : 1.47 0.0L

JTable 2. ARB Spikes Results (tota xe in sample)

Molinste {g) )

. SAMPLE REP 1 REP2 REP3 Averaee St Dev .
M1, 0.49 0.50 0.43 0.49 001 -
-2 : 027 028 0258 . . 0264 001 0L

- 303 <006 1 <006 © 006 <006 - 000v iR
W4 0.96 0.97 0.95 0% - q01
-5 0.28 030 0.26 023 001

Table 3. Molinafe Spiks and Blank Resin
*(spiked, extracted and run with saoaples)

Molinate (:g)

SAMPLE  REP! REP2 REP 3 Averaee St Dev

20ug AR 1.79 1.81 T LT3 l 178 0.04

RES BLNK " < 0.0.1 < 0.0.1 < o.o.1l < 0.0.1 < 00.1

Tabie 4. Pre extraction Recoverv Study Spiked at 0.25 ue
{percent recovery)
2 3 4 5 Averaze Std. Deviation

..866 . . __ 910 ... ... 90.3 --962 . 916 .. ... 924 o __37..



J. N. Seibor
Envir. Tox
U. C. Davis

-

Protocol for Molinate Rir Samples with Commercial Sampling Tubes

1. B&torage

Store all samples at ~20 °*C until the time of extraction.

Record all sample labels in notebook.

-

2. Extraction

1.

2.

9.

Break open top part of glass sampling tube.
Remove glass wool and add ¢to 15 ml centrifuge tubé

Add contents of sampl:.ng tube, including foam partition to
centrifuge tube.

Add 3 ml ethyl acetate to centrifuge tube and vo::tex f.or
2 minutes.

Transfer ethyl .acetate to a gecend graduated centrifuge
tube with a disposable pipet.

Repeat steps 4 & 5 3-times. - . o ‘

Concentrate combined ~ethyl acetate extracts <o an
appropriate volume  for-*analysis,.”using a nitrogen

- evaporator.

Include a solvent blank and resin blank.

Include spikes, 3 replicates, at 1.0 ug molinate, if extra
control resin is prowvided.

3. Analysis

1.

2.

3.

R

Range £ ind using a Hewlett-Packard 5710 gas chromatograph

with a nitrogen-phosphorous(N/P) detector and a 30 DB~1
megabore colunn.

Record the total volume of each sample.

Transfer 1 ml of each sample to Hewlett-Packard 7673
autosampler vials.

Analyze each sanmple using a Hewlett-Packard 5890 series IT -
gas chromatograph with a N/P detector and an appropriate -
30 meter megabore column.



" J. N. Seiber
Envir. Tox
U. C. bavis

5. analyze each sample 3 times using a S-point external
standard curve, using a linear regression, in the
following manner:

a. The total number of samples will be divided into three
groups (groups A,B and Q).

. Standard curve checks will be run after every fourth :
sample.

c. Each group, with the appropriate number of standard
curve checks, will be analyzed with three different
standard curves, in the followlng manners:

1}). run standard curve.

2). analyze group A, first time.
3). replace standard curve

4). analyze group A, second time.

5). replace standard curve

6) . analyze group A, third time.
d. repeaf for groups B and C.

e. The analysis of each sample will be considered valid‘
if 1) the correlation coefficient value is greater
than 0.999 and. 2) .the standard cuxve check has less
than 5% variation from the standard curve.

6. Check each sample for the presence of 2—oxo-molinate.

7. Quantitate the amount of 2-oxc-molinate, if found.

4. Report

1. The total number of micrograms of molinate in each sample,
average of three replicates, will be reported.

2. report the percent recovery for spikes, if resin was
- provided.

3. Report the amount of 2-oxo-melinate, in micrograms, if

‘ present.
-~ 5, "Deviations from Protocol - ————
Section 2-8. There was no solvent blank run during sample

analysis. Only solvent blank to be run was

2



Section 2-9

Section 3-5

Section 3-7

J. N. Seiber

Envir. Tox
U. C. Davis

during the pre-extraction 1lab splke and

recovery study done 12 hours prior to the
extraction of the samples.

A splklng study of 5 replicates spiked at 0.25

#g in each sample was done 12 hours prior to”

sample extractlon.

Samples were analyzed using a 7-point linear
regression standard curve rather than the.
stated S-point standard curve.

Samples were analyzed for 2-oxo-molinate.

However, the-quantity found was less than 0.2
£g total in each sample and those results are -

not included in this report..

Wit o 0
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- APPENDIX IV
ANALYTICAL METHOD VALIDATION
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AIRBORNE RESIDUES RESULTING FROM USE
OF METHYL PARATHION, MOLINATE
AND THIOBENCARB ON RICE IN THE
SACRAMENTO VALLEY, CALIFORNIA

James N. SEIBER,* MICHAEL M. MCCHESNEY and JaAMES E. WooDrROW
Department of Environmental Toxicology, University of California, Davis, California 95616

(Received 11 August 1988; Accepted 5 January 1989)

Abstract~In connection with requirements of California’s Toxic. Air Contaminant Act, 24-h
ambient air samples were collected using an XAD-4 resin trap technique capabie of simultaneously
collecting methyl parathion, methyl paraoxon, molinate and thiobencarb. Sampling was conducted
on rooftops of public buildings located in four towns in two counties where methyl parathion,
molinate and thiobencarb were used in significant quantities, and at a background site located in
a county where no use occurred, for four intervals each week for 5 weeks during the springtime
application period of 1986. Satisfactory tecoveries (greater than 66%) were obtained from dynamic

. spiking experiments, and the precision from field replicates was consistently less than 50% rela.

tive standard deviation using a protocol designed to accommodate a large number of samples, Daily
maximum average concentrations (and the range in averages for all sites over the 19 and 20-sam-
pling days in the two-county use area) were 25.7 ng/m? (0.2-6.2 ng/m*) for methyl parathion, 3.1
ng/m? (<0.5-0.8 ng/m*) for methyl paraoxon, 1,720 ng/m® (60-650 ng/m*) for molinate and 250
ng/m? (12.9-67.8 ng/m>) for thiobencarb. Concentrations correlated well with reported uses of
methyl parathion and molinate in the general vicinity of the sampling sites. The likely sources of
observed residue levels, based upon the method of application and pesticide physicochemical prop-

O730-7268/89 $3.00 + 00 -
Copyright € 1989 SETAC

erties, were spray drift during application for methy! parathion, vapor-phase oxidation of parent
thion for methyl paraoxon, and postapplication volatilization from ficld water for molinate and -

thiobencarb.

Keywords—Methyl parathion
Pesticides

INTRODUCTION

Pesticides may enter the atmosphere as drift
during application and by volatilization or wind
erosion of deposited residues. Quantitation of these
routes of environmental entry to the air, though
difficult, has revealed a dependence on such fac-
tors as the method of application, type of formu-
lation, pesticide physicochemical properties and
meteorological conditions at the application site
{1-4]. For surface-applied pesticides that are rela-
tively volatile and stable, volatilization is often the
most significant dissipation process in residue de-
cline [5,6]. The ambient distribution and persistence
of airborne residues has received less attention,

*To whom correspondence may be addressed.

The statements and conclusions in this report are
those of the authors and not necessarily those of the Cal-
ifornia Air Resources Board. The mention of commer-
cial products, their source or their use in connection with
material reported herzin is not 1o be construed as either
an actual or an implied endorsement of such products.

Methyl paraoxon

Molinate Thiobencarb Rice

particulariy over broad geographic areas of heavy
use. Most published examples—2,4-D [7], various
insecticides {8~10], DEF [11}, atrazine [12] and
MCPA [13]—have relied on a relatively small
number of samples and/or sampling sites to gen-
eralize about temporal or geographic trends in-
airborne residue concentrations. The expense of
collecting and analyzing large sets of air samples
and the nonpoint nature of the source limit the
amount and quality of published data.

There has been renewed interest in California in
the subject of airborne levels of toxic chemicals,
including pesticides, as reflected in the recent pas-
sage of the Toxic Air Contaminant Act (AB 1807).
This measure includes a requirement for determin-
ing which pesticides are toxic air contaminants and
the appropriate degree of control measures needed
[14). To fulfill this requirement of AB 1807, state
regulatory agencies must conduct sampling of can-
didate pesticides in geographic areas of significant
use to ascertain atmospheric concentrations and



distribution patterns in relation to potential human
exposure, and then conduct risk assessments based
on these results and toxicological data. The design
and performance of a sampling program capable
of fuilfilling AB 1807 requirements for pesticides
are the general subjects of this report.

The AB 1807 target pesticide in this pilot study
was methyl parathion (O, O-dimethyl O-p-nitro-
phenyl phosphorothicate), an organophosphate in-
secticide used to control shrimp in rice fields in the
Sacramento Valley. Air sampling was designed to
include molinate (S-ethyl hexahydro-1H-azepine-
1-carbothioate) and thiobencarb (S-[4-chioroben-
ZylIN, N-diethylthiolcarbamate), thiocarbamate her-
bicides that are applied to control graminaceous
weeds in rice during the same springtime period
and over a similar geographic area as for methyl
parathion, Four-year annual use data for these
three chemicals on rice, which reflect primarily
uses in the Sacramento Valley, are listed in Ta-
ble 1. For molinate and thiobencarb, Table ! shows
essentially all of the use of these chernicals in the
Sacramento Valley, because their only application
in the Valley is on rice. For methyl parathion, the
usage on rice (Table 1) represents an estimated
one quarter of all uses in the Sacramento Valley
throughout the vear, but a major use of this chem-
ical is in the May-June period.

Specific objectives were to (a) design sampling
and analytical procedures for quantifying these
three pesticides, along with the oxon conversion
product (O, O-dimethyl O-p-nitropheny! phosphate)
of methyl parathion, in a large number of 24-h in-
terval air samples; (b) develop quality assurance
protocols to provide confidence in the resulting
data; and (c) test the methods in an area-wide sur-
veillance by which levels of exposure could be de-
termined for eventual use in risk assessment. We
were aiming for methods, resuits and data interpre-
tation that could be applied to other pesticides in
other locales of interest in the AB 1807 process and,
. potentially, to other trace organi¢ air contaminants.

R JoONU SR BT AL

METHODS
Site sefection

The highest density of flooded rice fields likely
to be treated with methyl parathion during the
1986 growing season, during which sampling was
to be conducted, was determined to be in Colusa
and Sutter Counties, based on use records from
prior years {Pesticide Use Reports, 1983-1985 [15]).
Sampling sites were considered in each county
using the criteria that they be within significant
population centers, near rice-growing areas, acces-
sible to project personnel, free of large obstruc-
tions that might void the U.S. Environmental
Protection Agency’s ambient monitoring criteria
{40 CFR 58 [16}]) and capable of providing electri-
cal power outlets. Of approximately 12 candidate
sites, 2 were selected in Colusa County (rooftops
of the high school in Maxwell, and of the city hall
in Williams) and two 'in Sutter County (rooftops of
the elementary school in Robbins, and East Nico-
laus High School in Trowbridge). A background
site that was at least 20 km from rice fields likely
to be treated with methyl parathion, molinate or
thiobencarb was established on the rooftop of a
utility building on the University of California-
Davis (UCD) campus in Yolo County. A map in-
dicating the location of the five sampling sites in
relation to rice growing areas is shown in Figure 1.

Sampling equipment

Each sampling site was equipped with a mast
consisting of a 2-m aluminum rod (1.27 cm diam-
eter Labrack) attached to a ring stand and secured
with guy wires. Fixed to the vertical rod was a
horizontal 2-m length of aluminum rod, to the
ends of which were attached sampling cups
{described below) and in-line flow meters {(Model
VFA-21, Dwyer Instruments, Michigan City, IN)
as shown in Figure 2. Each sampling cup-flow
meter combination was artached with 1:25 cm
(0.d.) Tygon tubing to an acrylic plastic manifold
fitted 10 the intake of a high-volume sampling

Table 1. Reporied uses of molinate, methyl parathion and thiobencarb on rice in California

Methyi parathion Molinate Thiobencarb
ha kg - ha ke ha ke
1983 | 31,174 24,062 90,688 421,766 36,032 159,354
1984 43,725 33,596 158,300 693,074 36,437 160,262
1985 28,745 21,338 117,409 516,198 48,9838 215,650
1986 29,150 19,068 120,243 549,340 398271 175244

Data from ref. 135.
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Fig. . Map of rice growing area of the Sacramento Valley, California, showing locations of principal canals and
rivers, and of the locations of Maxwell, Williams, Robbins, Trowbridge, and Davis, where air samples were collected.

pum;ﬁ (either 2 Mode] U-1/AT from BGI, Inc.,

Waltham, MA,, or a standard model from Bendix .

Corp., Baliimore, MD). The manijold had three
or more outlet ports, at least one of which was left

open or unused to provide an unobstructed air
inlet to cool the motor. Air flows were set to
approximately 50 L/min through each sampling
cup by adjusting the flow meters.
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Fig. 2. Schematic of mast assembly used for simulta-
neously collecting two air samples.

The mast at the Maxwell site was configured to
support three rather than two sampling cups 2 m
equidistant from each other. This site also had
some meteorological equipment for wind direction
and windspeed measurements (Wind Profile Reg-
ister System, Model 104-LED-LM-DC CWT-1791,
Thornthwaite and Associates, Elmer, NJ) and a
temperature probe (Model 107, Campbell Scien-
tific, Logan, UT) connected to a Model CR-21X
Microdata Logger (Campbell Scientific). This site

also had a separate sampling mast used for dynamic -

spiking-recovery experiments.

Sampling cups

Each sampling cup consisted of 2 6.0 cm x 12.1
¢m Teflon cartridge (Savillex Co., Minnetonka,
MN). A 100-mesh stainless steel screen pressed into
one end of the trap served to retain the sampling
‘medium, which was 60 cm? of XAD-4 macroretic-
ular resin (Rohm and Haas, Philadelphia, PA).
The resin was cleaned prior to use by washing con-

tinuously with deionized water to remove fines, by .

washing with 0.25 N hvdrochloric acid followed by
rinsing with several bed volumes of distilled water
until the pH of the rinse was about 5, and by suc-
cessive 24-h Soxhlet extractions with methanol
(2x), ethyl acetate and methylene chloride. The
resin was then dried for 48 h in a vacuum oven at
room lemperature. ‘
Some spiking-recovery experiments (see below)
were carried out using a Teflon sampling cup
charged with either a single 60-cm’® portion of
resin or two 30-cm? portions and with a wad of

iB)

Inter

Spiked Glass
Wool

3 s
30 em” XAD= |

60 cm® XAD-.'\

100 mesh screens

O
l

To Air Pump

I by

To Air Pump

Fig. 3. Schematic of Teflon sampZing cups used for nor-
mali field sample collection (A) anc Jor determining trap-
ping efficiencies of spiked staniards under dynamic
conditions (B). ’

glass wool near the inlet to receive the spiking
solution (Fig. 3).

Sampling protocol

Normal operation consistec of emptying the 60
em? of XAD resin, used for che prior 24-h sam-
pling interval, from each cup at a given sampling
site into glass jars, which were then sealed, labeled
and placed in a dry ice chest fer eventual transport
to a deep freeze (—20°C) at UCD. The cups were
then rinsed with acetone, air-ried and recharged
with 60 em? of fresh resin. Glzss wool was placed
on top of the resin to prevent tarbulent mixing, the
cups were sealed with a Tefloa cap that had 2 I-
¢m opening, and air flow wzs begun. The [-cm
inlet was sealed momenrarily ;0 check for leaks,
and then the flow was adjusted to a specific value
between 40 and 60 L/min, as indicated by the in-
line flow meters. An accurate measurement of the
flow was then made by momznrarily fixing a cal-
ibrated flow meter (Model F-1700, Gilmont Instru-
ments, Great Neck, NY) to :he cup inlet. This
measurement operation was repeated at the end of
the sampling interval as well. The entire operation
took about 15 min, and was completed between
6:00 and 9:00 a.m. (Pacific Dzrlight Time) at each
site on a schedule that took iz:0 account the time
for UCD personnel to travel ‘rom site to site. An
additional operation at the Maxwell site included
setting up a separate sample- to receive the dy-
namic air spike.
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Spiking-recovery tesis

To determine extraction recoveries, 60 ¢cm?® of
XAD-4 resin was spiked with a known amount of
methyl parathion, methyl paraoxon, molinate or
thiobencarb delivered from siock solutions. After
thoroughly mixing the resin by tumbling, it was
then extracted and analyzed. To test for freezer
stability, the same operations were carried out, ex-
cept that the spiked and mixed resin was placed in
a freezer (~20°C) for 11 weeks prior to extraction.

To determine recoveries from air (trapping effi-
ciency), two types of tests were run. In Method A,
either a single 60-cm? or two 30-cm*® portions of
XAD-4 resin were placed in the Teflon sampling
cup. The glass wool at the cup inlet was spiked
with a known amount of the chemical(s) of interest.
Alr was then drawn through the cup at a known
rate (about 50 L/min) for 24 h. The air tempera-
ture was recorded continuously (2 usual 24-h cycle
ranged from 18 1o 30°C).

In Method B, designed for use at the field sam-
pling sites, a small wad of glass wool, placed inside
a piece of curved 15 cm x 1 cm (0-d.) giass tubing,
was spiked. The tubing was immediately connected
at the downstream end to the Teflon sampling cup
and at the upstream end to a glass drying tube
(12.8 cm X 1.6 cm o.d.; Bantamware) fiiled to a 3-
cm depth with XAD-4 resin. This latter tube
cleaned the incoming air of any chemical residues
that might have interfered with the recovery test.
Flow was established as before.

In both types of tests (Methods A and B), the
glass wool that received the initial spiking solution,
the tubing walls and the resin bed were separately
extracted. Trapping efficiency was calculated as
follows:

% trapping efficiency
(amount in resin} X 100

amount | _ {amount remaining
spiked in glass wool

Extraction

The XAD-4 resin was exiracted in the follow-
ing manner: Ethyl acetate (90 m!} was added to the
resin in a 250-m| Erlenmever flask and then
swirled for 30 min. The solvent was decanted and
. fiitered through Whatman No. | fiiter paper into
a 500-m! sample storage container. Fresh solvent

{60 ml) was added 10 the flask and then swirled for -

1S min. The solvent was then transferred and 50
ml of additional fresh solvent was added and the

flask was swirled once more for 10 min. Samples
were concentrated to approximately 4 m! on a
steam bath using a Kuderna-Danish apparatus.
Further reduciion of solvent, if necessary, was
accomplished using a three-ball micro Snyder col-
umn. Samples were first analyzed for molinate and
thiobencarb when the sample volume was 4 ml and
then for methy] parathion and methy! paraoxon at
reduced volumes.

Gas chromarography

Molinate, thiobencarb, methyl parathion and
the oxon of methyl parathion were analyzed using
a Hewlett-Packard Model 5710A gas chromato-
graph equipped with a nitrogen-phosphorus detec-
tor. The column was a 30-m DB-5 megabore (J&W
Scientific, Rancho Cordova, CA). Flows for heli-
um, air and hydrogen gases were, respectively, 6,
70 and 3 ml/min, and helium make-up gas flow
was 19.5 ml/min. Temperatures for injector, col-
umn and detector were 250, 210 and 250°C,
respectively.

A Tracor Model MT-220 gas chromatograph
equipped with a flame photometric detector with
phosphorus filter (526 nm) was also used for
methyl parathion analysis when there was a ques-
tion of interference or need of confirmation for
those samples that approached the limit of detec-
tion. A 1.8 m x 0.32 cm glass column packed with
3% OV-210 on 80-100 mesh Chrom W HP was
used. Flow rates (ml/min) for nitrogen (carrier),
air and hydrogen were 53, 80 and 60, respectively.

Some recovery samples were analyzed for methyl
parathion using a Varian Model 2100 gas chro-
matograph equipped with 2 1.8 m X 3 mm (i.d.)
glass column packed with 100/120 mesh Supelco-
port, coated with 1.5% SP 2250 and 1.95% SP
2401, and an alkali flame ionization detector. Col-
umn oven temperature was maintained at 175°C
and the carrier {nitrogen) flow was 35 ml/min.

In all cases, a four- or five-point standard curve
was made using a variable volume injection tech-
nique. Samples were then doubly injected and the
average of the two areas used to calculate concen-
trations. A standard was injected after every other
sample and compared with the original standard
curve, The analysis was considered valid if the
standard was within 3% of the original standard
curve,

The minimum detectable limit (MDL.) for methyl

parathion was caiculated 1o be 0.2 ng/m? (0.02 v~

ppt} based on the following: 0.10 ng was detect-
able in a 6-ul injection from a total sampie volume
of 0.5 ml derived from an air sample of 50 m?3.




The MDL for methyl paraoxon was 0.5 ng/m?,
while for molinate and thiobenzarb it was 1.4
ng/m’ and 2 ng/m?, respectively.

RESULTS

We collected 24-h ambient air samples using an
XAD-4 resin trap technique capable of simuita-
neously collecting the four chemicals of interest—
methyl parathion, methyl paraoxon, molinate and
thiobencarb. Four ambient sampling sites were
established in two counties where methyl para-
thion, molinate and thiobencarb were expected 10
be used in significant quantities on rice, while a
background site was placed in a location in a third
county where no use was expected. Sampling was
carried out for four 24-h intervals {Monday morn-
ing through Friday morning) for five weeks (12
May through 12 June, 1986) during the period
selected to represent the highest uses in the two
counties. This represented some guesswork based
upon application data from prior vears.

Spike/recoveries

When methyl parathion, methyl paraoxon, mo-
linate or thiobencarb were spiked 10 XAD-4 resin
and then immediately extracted, recoveries were
essentially quantitative (Table 2). When extraction
was carried out after 11 weeks of storing the spiked
resin in a freezer, recoveries were still quite good
for methyl parathion, but the recovery for methyl
paraoxon dropped to 66.5%. Molinate and thio-
bencarb were not checked for freezer stability, but
other studies indicate they are stable. When methyi
parathion was spiked dvnamically, by volatilizing

a deposit of the chemical on glass wool directly
into the incoming air over a 24-h period outdoors
(Method A), recovery (i.e., trapping plus extrac-
tion efficiency) was 85% when 60 cm? of resin
was used and 82% when 30 ¢m* of resin was used,
with no significant conversion of thion to oxon in
either case. Molinate recovery from Method A spik-
ing was 67% on 30 cm? of resin, with no break-
through to a second 30 cm? portion of resin. Thio-
bencarb recovery was 96.5% for 24-h sampling
through 30 cm® of XAD-4 resin. The lower recov-
ery for molinate was probably due to incomplete
extraction of resin-bound residue, or to some loss
during concentration of the extract. In sum, these
spiking experiments indicated that the resin trapped
and retained the chemicals satisfactiorily during
24-h runs, and released them satisfactorily by a
simple solvent extraction. After concentration, the
extract could be analyzed by gas chromatography
without significant resin-derived interferences. No
cleanup of extracts was needed for either spiked or
field sampies.

When dynamic spiking was done by volarilizing
a deposit of the chemical contained in a glass tube
attached to the inlet of the sampling cup (Method
B), average recoveries of methyl parathion and
molinate dropped considerably to 37 and 30%,
respectively (Table 2); precision was poor and sig-
nificant conversion of the thion to the oxon (up to
82% of the volatilized thion) occurred. These
results were most likely dus to the technique of
spiking; the glass spiking tubes were not shielded
from direct sunlight, which could have caused
some photolysis or thermal breakdown of the

Table 2. Results of tests for trapping, extraction and storage recoveries (percent = sb)

Method Methyl parathion Methyi paraoxon Molinate Thiobencarb
Spike 10 —
resin/extracr® 1M1.0=61(r=3) 86.7=IZ0(n=3) 923x83(n=>3 842= 72(n=13
Spike to resin/freeze 11 weeks/extracl -

2,000 ng 97.6z681n=13) - - -

200 ng 36.2242tn=2 665z 60n=13 - -
Dynamic (Method A™)

60 cm? resin 850+ 1.0(n=23) - -

30 em? resin (1st) 820=1.0(n=13 67x1(n=3 96.5=236(n=6"

30 cm” resin (2nd) Qin=13 G(n=23 -
Dynamic (Method BY)

60 cm’ 3T n=16) W= i2n=10 -

2100 ng, except for thiobencarb (2,000 ng).
®800 ng spiked. 60 L/min, 24 h.

“30 pg spiked, 24 h.

42,000 ng spiked, 60 L/min, 24 h.
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spiked deposits. There was about 5 cm of un-
shielded glass tubing through which vapors had 10
pass before entering the sampling cup—a zone for
potential breakdown of vapors or of material ad-
sorbed 1o the tubing walls. The Method B results
are included here to point out the need for careful
design when field spiking is to be done, and to
indicate a point where improvement is needed in
extending this protocol to other applications. In
fact, we believe that Method A would be the cor-
rect choice for future design, and that Method A
spiking be-done at least once a week at the same
sites where samples are to be collected.

. Field results

Background samples. A total of 20 sampling
days were employed, with duplicate samples taken
at four locations (Trowbridge, Robbins, Williams,
and UCD background) and triplicate samples taken
at one location (Maxwell) for a total of approxi-
mately 200 samples requiring analysis for the four
chemicals: The UCD background samples showed,
with one exception, no methyl parathion or methyl
paraoxon above the detection limits (0.2 and 0.5
ng/m?, respectively). The single exception was
2 sample from 15 May, which had 0.39 ng/m?
of methy! parathion, for which the duplicate was
less than 0.2 ng/m?. No molinate or thiobencarb
was recorded in any of the background samples
above the detection limit (1.4 and 2.0 ng/m3,
respectively).

Methyl parathion and methyl paraoxon. The
higher air concentrations of these two chemicals
were obtained from samples collected at Maxwell
High School — the site thar aiso had triplicate col-
lection cups. The highest daily average thion val-
ues occurred early in the study, on 13 May (25.7
ng/m?) and 14 May (21.5 ng/m?), with a gradual
decrease through the remainder of May, after
which time values were near or below the detection:
iimit (Table 3). Oxon concentrations were low
throughout, with the maximum occurring on 22
May (3.1 ng/m?). The thion/oxon ratios averaged
about 10:1 at Maxwell over the month of May,
although ratios as low as 2:1 were recorded on a
few days (Table 3).

Replication of thion values was generally good,
with most relative standard deviations (RSD) being
less than about 50%, except for very low concen-
trations, which gave poorer precision. RSDs for
the oxon were generally higher than for the thion.
Agreement between duplicates at the other sites
was similar to that for the results from Maxwell.
Concentration averages and samples above the
detection limit were generally in the order: Max-
well > Williams > Trowbridge = Robbins > UCD
(negligible).

Molinate. The Maxwell site again yielded
generally higher air concentrations of molinate
(Table 4), with the highest daily average (1.7
rg/m?3) recorded on the first day of sampling (12
May). Concentrations decreased during the re-

Table 3. Average methyl parathion and methyl paraoxon concentrations in air (ng/m’)*

Trowbridge Robbins Maxwell Williams
Dare Thion Oxon Thion Oxon Thion Oxon Thien Oxon
3/12/86 0.53 <0.5 0.72 <0.5 . 6.65 <0.3 1.03 <0.3
3/13/86 1.05 <0.5 0.50 <0.5 25.67 2.32 4.69 1.14
5/14/86 0.54 <0.5 0.50 <0.5 21.53 Q.83 21.75 0.75
5/15/86 <0.2 <0.3 0.37 <0.5 13.80 <0.3 5.56 0.87
3/19/86 <0.2 <0.5 <0.2 <0.5 14,90 1.14 5.31 <0.5
5/720/86 <0.2 <0.5 <0.2 <0.5 01 .0.68 5.22 0.93
5/21/86 1.10 <0.5 <0.2 <0.3 13.97 <0.3 3.74 0.98
3/22/86 <0.2 <0.5 <0.2 <0.5 T2 3.07 1.45 <0.3
5/27/86 <0.2 <0.3 . ~® 213 <0.3 1.34 <0.3
5/28/86 <0.2 <0.5 <02 <0.5 it 1.13 1.82 .72
5/29/86 <0.2 <0.5 <0.2 <0.3 2.84 0.63 b —_
5/30/86 <0.2 <0.5 <0.2 <0.5 1.43 <0.3 ~® =®
6/10/86 <0.2 <0.5 <0.2 <0.5 <0.2 <0.3 0.32 <Q.3
6/11/86 -* -° <0.2 <0.5 0.71 <0.3 0.66 <0.3
6/12/86 0.50 <0.5 <0.2 <0.5 <0.2 <0.3 0.24 <0.5

“Samples collected on 2-9 June, and on ali the sampling days but one at the background site {Davis), showed less
than the minimum detectable imit for the thion (0.2 ng/m?) and the oxon (0.5 ng/m’),
®No samples 1aken.

U
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Table 4. Average matinate and thiobencarb concentrations in air (ng/m’)®

Trowbridge Rabbing Maxwell Williams

Date Molinate Thiobencarb Molinate Thiobencarhb Molinate Thiobencarb  Molinate  Thiobencarh
5/12/86 280 -° B -® 1,720 25.5 141 <2.0
5/13/86 247 4.32 40.5 <2.0 885 17.5 13 5.16
5/14/86 137 4.08 104 2.42 1,183 37.7 415 8.03
5/15/86 <l.4 <2.0 2.4¢ <2.0 295¢ <3.0 76 6.28
$/19/86 102 82.8 445 8.80 947 26.1 216 233
5/20/86 84.5 250 142¢ 7.67¢ 389 7.10¢ 77.5 23.0
5/21/86 162 27.6 87 40.8 314 7.36¢ 195¢ 4.64
5/22/86 200 80.2 91.5 17.4 614 18.2 105 21.8
§/27/86 71.9 50.6 -® b 561 27.1 100 16.6
5/28/86 171 119 48.5 13.0 240 59.2 82.4 18.4
5/29/86 84 43.2 70 17.7 2664 64.5 ~b ~P
5/30/86 43.8 16.4 25.4 5.66¢ 145 28.7 - ~b

*All samples collected on 2-12 June, and on all sampling days at the background site {Davis), showed less than the
minimum detectable limit for molinate (1.4 ng/m®) and thiobencarb (2.0 ng/m?).

®No samples taken.
“One replicate only.
4Two replicates only.

mainder of May and by early June approached the
detection limit. RSDs for replicates were similar to
those for methyl parathion, that is, generally be-
low 50%. The Williams and Trowbridge samples
were generally lower in concentration, and the
Robbins samples were lower still (Table 4). Even
at these three sites, however, average molinate
concentrations still far exceeded the highest methyl
parathion values.

Thiobencarb. Replication of values was quite
good for 7 of the 11 d for which data were col-
lected at the Maxwell site (Table 4). The highest
19-sampling-day average air concentration for thio-
bencarb was recorded at Trowbridge (67.8 ng/m?),
but this average included two days (20 and 28
May) when very high concentrations were recorded.
We suspect that thiobencarb was applied to rice
fields located within 0.5 km of this site during
those two days; chemical applications were ob-
served then, although they were not confirmed to
be thiobencarb. Subtracting these two days’ results
from the average, the overall concentration aver-
ages from the four sites near rice fields differed lit-
tle, ranging from 12.9 ng/m? at Williams to 39
ng/m’ (average minus the data for 20 and 28
May) at Trowbridge. Concentrations at all sites fell
to below detectable limits from 2 June to the end
of sampling.

Correiation with use data

California statutes require that the location,

acreage treated and application rate be supplied

with the application permit when any chemical,
especially restricted-use pesticides such as methyl
parathion, molinate or thiobencarb, is to be ap-
plied by a commercial applicator. This informa-
tion was searched manually over the period of
sampling (i.e., 10 May through 12 June) for methyl
parathion and molinate in areas within approxi-
mately 16 km of the sampling sites. Because thio-
bencarb was not included in our original experi-
mental design, use data for it were not obtained.
For both methy! parathion and molinate, the heavi- -
est use was in the Maxwell-Williams area, and the
least use was in the Robbins-Trowbridge area. The
low use in the latter areas was due, at least in part,
to the lack of a significant rice shrimp pest prob-
lem in Sutter County in 1986.

Correlation of use data with air concentrations
was done for the Maxwell site only, assuming that
since this site had the highest air concentrations of
methyl parathion and molinate and was near the
heaviest use there was a betier chance of seeing
clear-cut trends. In attempting to correlate use
data with air concentrations for methyl parathion
at the Maxwell site (Fig. 4), a trend was apparent
toward higher concentrations during periods of
heaviest use and lower to negligible concentrations
after reported uses ceased (i.e., after 23 May). The
correlation was crude, at best, because our sam-
pling was conducted for oniy 4 d each week while
applications could take place on all days of the
week, and the correlation did not differentiate
between applications made very close to or distant
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from the sampling sites, or between those made
upwind or downwind from the sampling sites.
The correlation for molinate at Maxwell (Fig.
3) showed the highest concentrations and highest
uses at the initiation of the sampling period, sug-
gesting that use had begun before sampling was
under way. Here again, however, there was a
decrease in air concentrations through the sam-
pling period corresponding to the decrease in
reported usage, although significant air concentra-
tion persisted well beyond cessation of molinate
applications on approximately 27 May.

DISCUSSION

Methyl parathion, molinate and thiobencarb
are applied exclusively by air directly to rice field
water. However, there are major differences be-
tween the manner of use and the physiocochemical
properties that might influence air concentrations
of the three chemicals observed in the area of use.
Methyl parathion is applied as a water-based emul-

siflable spray, while meiinate and thiobencarb are
applied as granular formulations. Thus drift dur-
ing application might be expected to be greater for
methyl parathion, and he correlation curves may
reflect this (Figs. 4 and 5). Methy! parathion con-
centrations correlated better, at least qualitatively,
with the usage on individual days of sampling, and
the concentrations fell off abruptly when usage
ceased. This is more consistent with an immediate
release as spray drift (zs either vapors or fine par-
ticulate aerosol —our szmpling method did not dis-
criminate between the :wo) rather than a slower
postapplication volatilization of residue dissolved

_in field water.

In fact, the volatilizadion tendencies of the three
chemicals are markedly in favor of molinate {Ta-
bie 5). The vapor pressure of molinate is consider-
ably higher (factor of zhout 300), as is the Hennv's
Law constant, the governing property in water. air
distribution (factor of about 10). In a separate
study, we measured the volatilization flux of methyl
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Table S. Physical properties and dissipation behavior of methy! parathion, molinate and -hiobencarb

in a flooded rice field
Methyl parathion Molinate Thiobencarb
Physical properties
Water solubility 37.7 mg/L (22°C) 800 mg/L (20°C) 30 mg L (20°C)

Vapor pressure 1.5 x 107% kPa (22°C} -
Henry’s Law constant 1.0 x 10~7 m?-atm/mol

Dissipation data from rice field water
Half-life in water 4 h*
Major loss route®® Chemical/microbial
' breakdown in water —

Volatilization rate*? <0.01 kg/ha/d

4.1 X 107 kPa (20°C)

2.0 x 207% kPa (20°C)
9.7 x 1077 m®-atm/mol

1.7 x :077 m?-atm/mol

g4b* 69 d°

Volatilization from water ~ Adsor=vion to soil, and
chezical/microbial
brezcdown

1.1 kg/ha (1st 4 d) 0.07 kz ha (Ist 4 d)

*From Seiber and McChesney [17].
From Seiber et al. {19].
“Yusi and Ishikawa [24).

parathion and molinate from the same rice field
and found that the normalized flux (i.e., flux nor-
malized on water concentration) of molinate was
about 10 times that of methyl parathion {17]. The
absolute flux for molinate was over 100 times that
of methyl parathion due to its higher rate of ap-
plication and thus higher water concentrations.

Methyl parathion dissolved in rize field water is
primarily lost by chemical and microbial break-
down (hydrolysis and possibly »xidation to the
oxon followed by hydrolysis). Mciinate, however,
is relatively stable in rice field wezer [18] and dis-
sipates primarily by volatilizatior. which may re-

lease approximately 1.1 kg/ha to the air over the
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first 4 d atter application at a tvpical 4 keg/ha rate
{19,20]. The rate of volatilizaticn can be particuy-
farly high when the field water warms in the late
afternoons and under windy conditions, leading to
several-fold hourly and diurnal variations in vol-
atilization rates.

Thiobencarb represents an intermediate situa-
tion. lts stability toward hydrolysis in rice field
water is similar to that of its chemical relative
molinate, but its Henry's Law constant is very
close to that of methy! parathion. At 2 given apph-
cation rate, a much larger percentage is adsorbed
to sediment and thus a much lower percentage is
dissolved in water than for the more water-soluble
molinate (20]. In a prior experiment, we observed
that maximum rice field water concentrations of
thiobencarb were about 20% those of molinate
[19]. Thus, volatilization of thiobencarb from
water could occur at as little as 2% of the rate for
molinate, and this factor could account for the
observed differences in air concentrations for the

" two chemicals. The lower overall quantity of thio-
bencarb used in 1986 {about 33% that of molinate)
also would influence observed air concentrations,
but this could not be directly correlated with con-
centrations observed in the present siudy because
we were unable to document thiobencarb use data
in the vicinity of the four sampling sites located in
the rice-growing regions of the Sacramento Valley.

Thus, while methyl parathion may have the
greater drift potential, which could lead to measur-
able downwind air concentrations close to a field
undergoing treatment, the overriding factor affect-
ing the observed differences in the average concen-
trations of the three chemicals appears to be the
rate of postapplication volatilization from field
water. Not only does molinate have a much higher

“rate of volatilization, and a proionged period dur-
ing which it can occur, but the usage of molinate
in the sampled areas was much greater than that of
methyl parathion and, apparently, of thiobencarb.
Another factor, not estimable from data at hand,
is the potentially greater stability of molinate and
thiobencarb in air as compared with methyl para-
thion, which would allow a longer residence of
volatilized molinate or thiobencarb and thus a
greater likelihood of occurrence. Woodrow et al.
[21] showed that ethyl parathion is converted 10
ethyl paraoxon in field air and provided indirect
evidence of further conversion to p-nitrophenol.
Airborne molinate has not been shown to pho-
todecompose in the field, although it does so
slowly upon vapor-phase irradiation in the labora-
tory [22). In fact, 2 number of our air samples
contained 2-oxomoliinate, a potential oxidation
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product of molinate, but the concentrations of this
product were generally lower than those for the
parent molinate. We are unaware of published
data on the vapor-phase stability of thiobencarb.

With regard 10 methyl paraoxon residues ob-
served at the sampling sites, i is very uniikely that
these originate by volatilization from water be-
cause the Henry’s Law constant of the oxon is less
than that for the thion, due to the oxon’s much
greater water solubility [23]. Also, hydrolysis of
the oxon is considerably faster than that of the
thion. Rather, atmospheric oxidation of thion va-
pors 1o oxon is more likely, with the example pro-
vided by the earlier study of ethyl parathion show-
ing the feasibility of this route. Apparently it was
not a major route in this study, however, because
oxon residue levels were alwavs much less than the
thion levels.

The observed ambient concentrations of moli-
nate averaged over the study period are approxi-
mately an order of magnitude lower than predicted
from a uniform distribution of vapors in the Sac-
ramento Valley. The assumptions, and calcula-
tions, are as follows: Assume that volatilization is
the only dissipation pathway for molinate (i.e., all
of the applied molinate eventually volatilizes), that
volatilization occurs over a 30-d period with each
day comtributing 1/30th of the total (i.e., 1/30 x
549,340 kg = 18,311 kg/d}, that the total volume
of air in the Sacramento Valley is about 17,000
km?* (70 km x 240 km X 1 km), and that there is
no route of escape for uniformly distributed air-
borne molinate from the Sacramento Valley within
a 24-h period but also that there is no carryover of
airborne residue from one day 10 the next. These
assumptions lead to a calculated uniform air con-
centration of about 1 pg/m® in the Sacramento- -
Valley atmosphere, compared with the 20-sam-
pling-day average concentrations of 0.06 1o 0.65
pg/m? at the Sutter and Colusa County sampling
sites in the present study {Table 4). In terms of risk
assessment for human exposure, this range of
average concentrarions represents a chronic expo-
sure ror the general population during the applica-
tion season. However for margin-of-safety con-
siderations, transient elevated concentrations (such
as the ones observed early in this study) close to
sources are of particular importance. Knowing the
worst-case scenario, or highest possible concentra-
tions. for residents in a treatment area allows the
determination of a “safe” esposure, or equiva-
lently, a “safe” distance {rom a particular source.

Airborne pesticide vapors are undoubtedly con-
tinuailv dissipated by transport out of the Valley,
by drv deposition or exchange 10 water, vegetation
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and soil surfaces, and perhaps by slow degrada-
tion. But these loss routes are apparently slow
enough, at least for molinate, to allow for some
accumulation in air over the I-month period of
heaviest use. While these factors await future
study, we do know from the present work that
pesticide vapors are measurably present in the Val-
ley’s atmosphere, that the concentrations of air-
borne molinate are much higher than those of
methyl parathion and thiobencarb, and that mo-
linate levels are in a concentration range that is
comparable to that observed for many other or-
ganic pollutants in ambient air. Whether these air-
borne residues represent a health risk for exposed
populations is unlikely, but the question does war-
rant further attention.
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QUALITY ASSURANCE PLAN FOR PESTICIDE MONITORING

L. Introduction

At the request of the Department of Food and Agriculture (DFA),
the Air Resources Board {ARB) documents the “level of airborne emissions" of
specified pesticides. Short-term (one month) ambient monitoring will be
conducted in the area of, and during the season of, peak pesticide
applications. In addition, monitoring of a field during and after
application (up to 72 hours) will occur. The purpose of this document is to
specify quality assurance activities for sampling and laboratory analysis of
the pesticide.

I1. Quality 2 Policy Statement

It is the policy of the ARB to provide DFA with as reliable and
accurate data as possible, The goal of this document is to identify
procedures that ensure the implementation of this policy.

I11. Ouality A Obiect i

Quality assurance objectives for pesticide monitoring are: 1) to
establish the necessary quality control activities relating to site
selection, sample collection, sample analysis, and data validation, and 2}
assessment of data quality in terms of precision, accuracy and completeness.

V. Siti

Siting criteria for ambient pesticide monitoring are listed in
TABLE 1. The monitoring objective for these sites is to measure population
exposure near the perimeter of towns or in the area of the town where the
highest concenirations are expected based on prevailing winds and proximity
to applications. Background sites should be located away from any
applications.

Siting criteria for placement of samplers near a pesticide
application for collection of short-term samples are: 1) fifteen yards
upwind of the field, 2) fifteen yards downwind of the field, and 3} 150
yards downwind of the field. These are only guidelines, since conditions at
the site will dictate the placement of monitoring stations. Data on wind
speed and direction will be collected during application menitoring. Once
monitoring has begun, the sampling stations will not be moved, even if the
wind direction has changed. Field application menitoring will follow the
schedule outlined in TABLE 2. This schedule and study design are consistent
with requests from DFA for monitoring near a pesticide application.



A. Monitoring Site Description

The protocol for ambient monitoring should include a map of the
monitored area which shows nearby towns or communities and their
relationship to the monitoring stations. A site description should be
completed for any monitoring site which might have characteristics that
could affect the monitoring results (e.g., obstructions).

Similarily, a map or sketch of the monitoring stations should be
made with respect to the application field.

Y. Sampling

Samples for ambient pesticide monitoring will be collected over
24-hour periods on a schedule, in general, of 4 samples per week for 4
weeks. Sampling will be conducted following the Environmental Protection
"~ Agency (EPA) ambient monitoring.quidelines of 40 CFR 58 for calibration,
precision, accuracy and data validation. The ARB Quality Assurance Section
upon request will review quality assurance/quality control procedures and
will evaluate pesticide monitoring activities.

A. Protocol

Prior to conducting any pesticide monitoring a protocol will be
written that describes the overall monitoring program and 1nc1udes the
following topics:

1. Identification of the sample site locations.

2. Description of the sampling train and a schematic
showing the component parts and their relationship to
one another in the assembled train, including specifics
of the sampling media (e.g., resin type and volume,
filter composition, pore size and d1ameter, catalog
number, etc.)

3. Description of the analytical method.

4. Quality assurance/quality control plan for sampling,
including calibration procedures for flow meters.

5. Test schedule.

6. Test personnel.

Specific sampling methods and activities will be described in a
monitoring plan (protocol) for review by ARB and DFA. Criteria which apply
to all sampling are: 1) chain of custody forms will accompany all samples
{APPENDIX I.), 2) light and rain shielding will be used for samples during
monitoring and, 3) samples will be stored in an ice chest until delivery to
the laboratory. The protocol should include: equipment specifications (when
necessary), special sample handling and an outline of sampling procedures.
The protocol should specify any procedures unique to this specific
pesticide.



B. Log Sheets

Field data sheets will be used to record sampling date and
location, initials of individuals conducting sampling, sample type (e.qg.,
charcoal tube), sample number or jdentification, initial and final time,
initial and final flow rate, malfunctions, ieak checks, weather conditions
{e.g., rain) and any other pertinent data which could influence sample
results. Field blanks should be included with each batch of samples
submitted to the lab for analysis. The average of the initial and final
flow rates for the sampling period will be used if a flow controller is not
used.

€. Collocation

For ambient monitoring, sampling precision or the standard
deviation of the data set will be calculated from at least 2 samples
collocated at a site. The collocated sampler will be rotated between
sampling sites so that at least three duplicate samples are collected at
each site. The samplers should be located between two and four meters apart
if they are high volume samplers in order to preclude airflow interference.
This consideration is not necessary for low (<20 liters/min.) flow samplers.
One sampie will be designated as the primary sample and the other sample
will be designated as the duplicate.

D. Calibration

If elapsed time meters are used, rather than noting beginning and
ending times, the meters should be checked and calibrated to within + &
minutes for & 24-hour period. Samplers operated with an automatic on/off
timer should be calibrated so that the sampling period is 24 hours £ 15
minutes.

Flow meters, flow controllers or critical orifices should be
calibrated against a referenced fiow meter prior to a monitoring period.

Sampling flows should be checked in the field and noted before and
after each sampling period. Before flows are checked, the sampling system
should be Teak checked. The initial flow should be within x 10% if a
calibrated pressure transducer is used to check the flows, or within & 15%
if a calibrated rotameter is used. Flow meters should be recalibrated if
flows are found to be outside of those control limits.

E. Preventative Maintenance B

To prevent loss of data, spare pumps and other sampling materials
should be kept available in the field by the operater. A perijodic check of
sampling pumps, meteorological instruments, extension cords, etc. should be
made by sampling personnel.



The following probe siting'criteria apply to pesticide
monitoring and are summarized from the EPA ambient monitoring
criteria (40 CFR 58) which are used by the ARB.

Minimum Distance From

Height Supporting Structure
Above - (Meters)
Ground Qther Spacing
(Meters) Vertical Horizontal Criter |
2-15 1 1 1. Should be 20 meters

from trees.

2. Distance from sampler
to obstacle, such as.
buildings, must be at
jeast twice the height
the obstacle protrudes
above the sampler.

3. Must have unsestricted
air-flow 270" around
sampler.

4. Samplers at a collocated
site {duplicate for
quality assurance)
should be 2-4 meters
apart if samplers are
high flow, »20 1liters
per minute.



The sampling schedule for each station is as follows:

x
—samples per Site
~15 yds  ~15 yds ~150 yds

up~- down-  down-

wind wind  wind

Background sample (1 hr. sample: 2 2 2
prior to application).

Application + 1 hr, after 2 2 2
application combined sample.

2 hr. sample from 1 to 3 hours 2 2 2
after the application.

4 hr. sample from 3 to 7 hours 2 2 2
after the application.

8 + hr. sample from 7 to 15+ 2 2 2
hours after the application.

9 + hr. sample from 15 to 24+ 2 2 2
hours after the application.

1st 24 hour sample starting at 2 2 -
the end of the 9+ hr. sample.

2nd 24 hour sample starting 24 hrs 2 2 -
after the end of the 9+ hr., sample.

*

duplicate collocated sampies at each site.



YI. Analysis

Analytical audits should be conducted by spiking the sample medium
with the reference standard. These can then be carried into the field and
handled as actual sampies (trip spike) or run at the background site for
ambient monitoring (field spike) prior to delivery to the laboratory for
analysis. At least one spike per monitoring period is required and one
spike per week is recommended for ambient maonitoring.

Analysis methods should be documented in a Standard Operating
Procedure (S.0.P.) before monitoring begins. The S.0.P. should include:
instrument and operating parameters, sample preparation, caiibration
procedures and quality assurance procedures.

A. Standard Dberating Procedures
1. Instrument and Operating Parameters

A complete description of the instrument and the conditions

should be given so that any qualified person could duplicate the
analysis.

2. Sample Preparation

Detailed information should be given for sample preparation
jncluding equipment and solvents required.

3. Calibration Procedures

The monitoring plan will specify calibration procedures
including intervals for recalibration, calibration standards,
environmental conditions for calibrations and a caiibration record
keeping system. When possible, National Institute of Standards and
Technology traceable gas standards should be used for calibration
of the analytical instruments in accordance with standard
analytical procedures which include multiple calibration points
that bracket the expected concentrations.

4, Quality Assurance

Validation testing should provide an assessment of accuracy,
precision, interferences, method recovery, analysis of pertinent
breakdown products and limits of detection. Method documentation
should inciude confirmation testing with another method when
possibie, and quality control activities necessary to routinely
monitor data quality control such as; use of control samples,
control charts, use of surrogates to verify individual sample
recovery, field blanks, lab blanks and duplicate analysis. All
data should be properly recorded in a laboratory notebook.

The method should include the frequency of analysis for quality
control sampies. Analysis of quality control samples are
recommended before each day of lab analysis and after every tenth
sample. Control samples should be found to be within control



limits previously established by the lab performing the analysis.
If results are oufside the control limits, the method should be
reviewed, the instrument recalibrated and the control sample
reanalyzed.

A1l quality control studies should be completed prior to
sampling and include recovery data from at least three samples
spiked at at least two concentrations. Instrument variability
should be assessed with three replicate injections of a single
sample at each of the spiked concentrations. A stability study
should be done with tripiicate spiked sampies being stored under
actual conditions and analyzed at appropriate time intervals.
Prior to each sampling study, a conversion/collection efficiency

- study should be conducted under field conditions (drawing ambient
air through spiked tubes at actual flow rates for the recommended
sampling time) with three replicates at two spiked concentrations
and a blank. Breakthrough studies should also be conducted to
determine the capacity of the adsorbent material if high levels of
pesticide are expected or if the suitability of the adsorbent is
uncertain. ‘

VII. Data Reducti | Report;

The mass of pesticide (microgram, ug) found in each sample will be
used along with the sampie air volume from the field data sheet to calculate
the mass per volume for each sample. For3each sampling date and site,
concentrations should be reported in ug/m” as well as ppb or ppt (as
appropriate). Wind speed and direction data will also be reported for
application site monitoring.

Ambient data should be summarized for each monitoring location by
maximum and second maximum concentration, average (using only those values
greater than the minimum detection Timit), total number of samples and
number of samples above the minimum detection limit. For this purpose,
collocated samples are averaged and treated as a single sample.

A. Quality Assurance

Quality assurance activities and data will be summarized by the
staff conducting the sampling and included as an attachment to the final
data summary. The quality assurance report will include a summary of the
average data precision, accuracy, and completeness.



1. Precision and Accuracy

The average precision or standard deviation will be reported
based on the comparison of the collocated sampling data. Accuracy
data to be reported includes the results of the analyses of spiked
samples and the results of any flow audits.

2. Data Completeness

Data completeness should be calculated as a percentage of valid
data compared to the total possibie amount of data if no
invalidations had occurred. Data will be invalidated if the power
is out at a site and the length of a sample time cannot be
verified, or if any of the sampling medium is lost during sampling,
shipment or analysis.
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APPENDIX VI
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State of California

HEMORAKNDUM

To : George Lew, Chief ' Date : September 11, 1992
Engineering Evaluation Branch
Subject : Molinate Monitoring
Audit

AliceNWesyerinen, Manager
Quality Assurance Section
From : Air Resburces Board

Thank you for reviewing the draft Quality Assurance audit report on the
Molinate monitoring project conducted in Colusa County by the Air
Resources Board's Engineering Evaluation Branch and the Department of
Environmental Toxicology of the University of California, Davis.

Since you or your staff do not have any comments t{hat need fo be
incorporated into the report, please consider the draft dated August

26, 1992, to be the final document. A new cover sheet is enclosed to
reflect this change.

If you have any questions, please contact Gabriel Ruiz of my staff at
327-0885.

Enclosure

cc: Gabriel Ruiz



September 11, 1892

AUDIT REPORY
MOLINATE MONITORING IN COLUSA COUNTY

SUMMARY

In May of 1932, the California Air Resources Board's Engineering Evaluation
Branch conducted ambient air sampling for Molinate in Colusa County,
Califernia. The samples were analyzed by the Department of Environmental
Toxicology of the University of California, Davis.

On May 5, staff of the Quality Assurance Section of the Air Resources Board
conducted flow rate audits of the air samplers used by the Engineering
Evaluation Branch in the monitoring of Molinate. The audits were conducted

with a NIST traceable mass flow meter. The difference between the reported
and true flow rates averaged 0.6% with a range of -1.6% to 3.3%.

A system audit of the Enviranmental Toxicology laboratory was conducted to
review the sample handling and storage procedures, analytical methodology, and
method validation. It was found that these were consistent with good
practice. The only deficiencies noted were the lack of response factor plots,
Tield spikes, and specific breakthrough data.

On May 28, five samples spiked with known amounts of Molinate were submitted
to the laboratory for analysis. The samples were prepared from a 97% pure
Molinate sample obtained from Chem Service. The difference between the

assigned and the reported Molinate mass averaged -3.7% and ranged from ~10.3%
to 0%.



State of California

KEMORANDUM

To :

From :

George Lew, Chief © Date : August 26, 1892
Engineering Evaluation Branch

Subject : Molinate Monitoring
Audit

I

Alice Westerinen, Manager
~ Quality Assurance Section

Air Resources Board

Please find attached a draft Quality Assurance audit report on the
Mclinate monitering project conducted by the Air Resources Board's
Engineering Evaluation Branch and the Department of Environmental
Toxicology of the University of California, Davis. The report consists
of three parts: the results of a flow rate audit of the air samplers,
the results of a system audit, and the results of an analytical
performance audit.

Please review the report and feel free to comment on any areas
that may need further discussion. We would like to receive
your comments by Friday, September 4, 1992.

If you have any questions, please contact Gabriel Ruiz of my staff at
327-0885. ' '

Attachment

cc: Jeff Cook
Gabriel Ruiz

Lir Retources Board

DIEGE]
AUG 2 62}792@@

Monitoring & Loboratory Division




DRAFT DRAFT DRAFT DRAFT

August 26, 1992

AUDIT REPORT
MOLINATE MONITORING IN COLUSA COUNTY

SUMMARY.

In May of 19382, the California Air Resources Board‘'s Engineering Evaluation
Branch conducted ambient air sampling for Molinate in Colusa County,
California. The samples were analyzed by the Department of Environmental
Toxicology of the University of California, Davis.

On May 5, staff of the Quality Assurance Section of the Air Resources Board
conducted flow rate audits of the air samplers used by the Engineering
Evaluation Branch in the monitoring of Molinate. The audits were conducted
with a NIST traceable mass flow meter. The difference between the reported
and true flow rates averaged 0.6% with a range of -1.6% to 3.3%.

A system audit of the Environmental Toxicology laboratory was conducted to
review the sample handling and storage procedures, analytical methodology, and
method validation. It was found that these were consistent with good
practice. The only deficiencies noted were the lack of response factor plots,
field spikes, and specific breakthrough data.

On May 28, five samples spiked with known amounts of Molinate were submitted
to the laboratory for analysis. The samples were prepared from a 97% pure
Molinate sample obtained from Chem Service. The difference between the
assigned and the reported Molinate mass averaged -3.7% and ranged from -10.3%
to 0%. ' ,



AUDIT REPORT
MOLINATE MONITORING IN COLUSA COUNTY

INTRODUCTION

In May of 1992, the California Air Resources Board's (ARB) Engineering
Evaluation Branch (EEB) conducted ambient air sampling for Molinate in
Colusa County, California. Ambient air was passed at measured rates through
XAD-2 resin adsorbant tubes during several days surrounding an application.
The samples were later analyzed by the Department of Environmental
Toxicology (DET) of the University of California, Davis. Gabriel Ruiz of
the ARB's Quality Assurance (QA) Section conducted a flow rate audit of the
air samplers, a system audit of the field and laboratory operations, and a
performance audit of the laboratory method for the analysis of Molinate.

FLOW RATE AUDIT

On May 5, 1982, a flow rate audit of the five air samplers used by the EEB
in the monitoring of Holinate was conducted at the EEB's shop in Sacramento,
before the samplers were deployed in the field.

Each sampling apparatus consisted of two XAD-2 resin adsorbant tubes, each
connected with Teflon tubing to a rotameter, which was then connected with
latex tubing to a double-headed pump, so that the flows did not interfere
with each other, The sampling assembly was supported with a two meter
section of aluminum tubing. The adsorbant tubes were covered with a plastic
hood to protect them from sunlight.

Don Fitzell of the EEB calibrated the samplers by connecting a bubble meter
to the inlet of the sampler and adjusting the valve on the rotameter so that
the flow rate indicated by the rotameter was 2.0 liters per minute (lpm).
The actual flow was then measured with the bubble meter, and the average of
the flow rates measured for all five samplers was reported as the sample
collection flow rate.

After the calibration, a flow.rate audit of each sampler was conductéd with
a NIST traceable 3 Ipm Matheson mass flow meter (MFM), following the
procedures outlined in Attachment I. The difference between the reported

and the true flow rates averaged 0.6% and ranged from -1.6% to 3.3% (Table
1). ‘



Table 1. Results of the flow rate audits of the air samplers used in
the monitoring of Molinate.

Set Flow Reported True Flow ?ercent
2 2A 2.0 1.90 1.90 0
2B 2.0 1.90 1.89 0.5
4 4A 2.0 1.90 1.89 0.5
4B 2.0 1.90 1.87 1.6
G BA 2.0 1.90 1.89 0.5
68 2.0 1.80 1,93 ~-1.6
7 7A 2.0 1.90 1.87 1.6
7B 2.0 1.80 1.92 ~1.0
8 - BA 2.0 1.90 1.84 3.3
8B 2.0 1.%0 1.89 0.%

Percent Difference = Reported Flow - True Flow X 100
' True Flow
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A system audit of the laboratory operations was conducted through a
telephone conversation with Mike McChesney of the DET. The audit consisted
of a review of the sample handling and storage procedures, analytical

methodology, and method validation. The following is a discussion of the
audit findings.

MMM

Sampliing was conducted by staff of the ARB's EEB, following the schedule
specified in the sampling protocol. After sampling, the exposed XAD-2 resin
fubes were collected and placed inside screw-cap glass culture tubes. The
tubes were then stored in an ice chest, until they were delivered to the
laboratory at the end of the sampling period. Upon receipt at the DEI
laboratory, the samples were logged in and stored in a freezer at -20
about three weeks before analysis.

Sample Analysis

The analytical method was developed by laboratory staff and is described in
a document entitled “Protocol for Molinate Air Samples with Commercial
Sampling Tubes." The method entails extraction of the XAD-2 resin with
ethyl acetate, and analysis by gas chrematography (refer to the protocol
available in the QA office for further details). Analyses were performed
with a Hewlett Packard 5890 II gas chromatograph equipped with a nitrogen-~
phosphorus detector and an integrator.

C for

Immediately after extraction, the samples were placed in an autosampler
for analysis. The analyses were conducted in triplicate, with three
different 7-point calibration curves. The calibration standards were

prepared on the day of analysis and had concentrations of 0.1, 0.5, 1.0,
2.0, 3.0, 4.0, and 5.0 ug/ml.

Quality control activities performed to monitor and document the quality of
the data included analysis of five laboratery spikes, one control sample
every Tour samples, one method blank, one solvent blank, one field blank,
and seven duplicate samples. The study did not include field spikes.

The limit of detection (LOD) was determined as the total mass equivalent to
the concentration of the lowest calibration standard. The LOD was
calculated as 0.06 ug/tube. .

The method recovery rates were determined by spiking sample tubes in
triplicate with Molinate at 2.0 ug/tube. The recovery rates averaged 89.0%.

Stability studies were not conducted specifically for this project.
However, the DET laboratory had investigated the stabiiity of Molinate in
XAD-2 resin iB previous studies. In one study, samples were stored for six
months at -20°C, and the recovery ranged from 85% to 95%. Futhermore, the
laboratory audit samples were stored with the ambient monitering samples,

and the results showed recovery rates greater than 89% after three weeks at
-207C (Table 2). :

e




A study which showed no breakthrough for sampling. tubes containing 30 ml of
XAD-2 resin at a flow rate of 30 Ipm was conducted by the DET laboratory for

previous projects. However, no breakthrough data were available for the
actual sample collection flow rate of 1.8 lpm.

Documentation

All the samples received at the DET laboratory were accompanied by ARB's
chain-of-custody records. The samples were logged into the laboratory book
using the sample numbers assigned in the field.

Field data sheets containing the sample collection information were retained
by the EEB staff. The information included sampler location, date, start

and stop times, initial and final flow rates, and comments about unusual
conditions.

Laboratory and instrument maintenance logs were kept in bound notebooks with
numbered pages. The entries made in the laboratory book included sample
number, sampie type, and analyst. The raw analytical data and the results
of the analyses were stored in an electronic spreadsheet. Hard copies of
the data were pasted onto the laboratory book. The chromatograms and
integrator printouts were saved in an accessible form.




LABORATORY AUDIT

The accuracy of the DET's analytical method was evaluated by submitting for
analysis a set of five audit samples spiked with known amounts of Molinate.
The samples were prepared on May 28, 1992, following the procedures outlined
in Attachment II, from a 97% pure Molinate sample obtained from Chem Service
{1of #63-106A). The samples were delivered to the DET's laboratory on May
23, 1992, where they were extracted and analyzed three weeks later.

The difference between the assigned and the reported Molinate mass for the
samples averaged ~3.7% and ranged from -10.3% to 0%. The results of

duplicate samples MD-2 and MD-5 indicate a high degree of precision for the
method (Table 2).

Table 2. Results of DET's analyses of Molinate audit samples.

_ Assigned Reported ~ Percent
—Sample 1D Mass (ug) Mass (ug) Difference
MD-1 0.49 0.48 0
MD-2 0.29 0.26 -10.3
.HD-3 0 ND N/A.
MD-4 0.97 0.96 -1.0
MD-5 0.29 6.28 ~-3.4

ND = Not Detected | '
_Percent Difference = Reported Mass - Assigned Mass x 10

Assigned Mass




CONCLUSTONS

In general, good quality control practices were observed during the study.
The records for field operations were appropriate; the flow rates reported
were in good agreement with the actual flow rates measured by the QA staff;
the sample handling and storage procedures, the analytical methedology, and
the method validation were appropriate; and the results of the analytical
performance audit were in excellent agreement with the expected values.

The only deficiencies noted were the lack of control charts or response
factor plots, field spikes, and specific breakthrough data. Response factor
plots would allow the analyst to monitor the instrument's sensitivity over
time, so that changes such as column, detector, or standard degradation
couid be detected. Field spikes should be included with each batch of
samples submitted to the laboratory to monitor sample recovery. Finally,
breakthrough studies should be conducted under conditions that duplicate the
actual sample collection parameters.




ATTACHMENT I

Flow Audit Procedure for Air Samplers
Used in Pesticide Monitoring

Introduction

Air samplers are audited using a calibrated differential pressure gauge or a
mass flow meter that is standardized against a NIST traceable Brooks automatic
flow calibrator. The audit device is placed in series with the sampler's
inlet and the flow rate is measured while the sampler is operating under
normal sampling conditions. The sampler’s indicated flow rate is corrected
based on its calibration, and the true flow is calculated from the audit
device's calibration curve. The sampler's corrected flow is then compared to
the true flow, and a percent difference is determined.

Equipment |

The basic equipment required for the air samplér flow audit is listed below.

- Additional equipment may be required depending on the particular configuration
and type of sampler.

1. NIST-traceable mass flow meter.

2. Calibrated differential pressure gauge with laminar flow element.
3. 1/4" 0.D. Teflon tubing.
4. L1/4%, stainless steel, Swagelock fitting.
5. 1/4" to 5/16" Teflon union.
Audit Procedures
1. If power is available, connect the mass flow meter into a 110 VAC outlet,

and allow it to warm up for at least ten minutes. Otherwise, perform the
audit with the calibrated differential pressure gauge.

2. Lonnect the teflon tubing to the qutlet port of the audit device with the
- Swagelock fitting.

3. Connect the free end of the teflon tubing to the sampler inlet with the
Teflon union.

4. Allow the flow to stabilize for at jeast 1-2 minutes and record the flow
rate indicated by the sampler and the audit device's response.

5. Calculate the true flow rate from the audit device's response and record
the results. Obtain the corrected sampler flow rate from the field
operator. Calculate the percent difference between the true flow rate and
the corrected measured flow rate.




ATTACHMENRT IIX

Performance Audit Procedure
For The Laboratory Analysis Of Molinate

Introductijon

The purpose of the laboratory performance audit is to assess the accuracy of
the analytical methods used by the laboratory measuring the ambient
concentrations of Molinate. The audif is conducted by submitting audit
samples prepared by spiking adsorbant tubes with known concentrations of
Molinate. The analytical laboratory reports the results to the Quality
Assurance Section, and the difference between the reported and the assigned
concentrations is used as an indicator of the accuracy of the analytical

method.

Materiais

1. Molinate, 97% pure, Chem Service Lot #63-106A.
- 2.  Ethyl Acetate, nanograde. - |
3. XAD-2 resin Adsorbant Tubes

4. 50 ul Microsyringe

Safety Precautions

Overall toxic data for Moliante has been thoroughly investigated. Avoid
direct physical contact. Avoid breathing vapors. Use only in a well

ventilated area, preferably under a2 fume hood, W¥ear rubber gloves and
protective clothing.

Standards Preparation

4 mglml‘Mplinate Stock Solution: Weigh about 40 mg of Molinate into a clean
10 m1 volumetric flask and dilute with ethyl acetate to the mark. Correct for
the purity of Molinate and record the concentration.

0.02 mg/ml Molinate Spiking Solution: Transfer 50 ul of the 4 mg/ml Molinate
stock solution to a clean 10 ml volumetric flask and dilute with ethyl .acetate
to the mark. Record the concentration. .




ATTACHMERT II (Cont.)

Sample Preparation

Prepare five audit samples from the 0.02 mg/ml Molinate spiking sclution
according to the following table:

0.02 mg/ml
Kolinate

_Sample _Yolume ful)

25
15

0
80
15

PO P)

Break off the inlet end of the sample tube.

Insert the syringe needle into the adsorbant bed of the primary section of
the tube, and slowly inject the appropriate volume of Molinate so]ut1on.
Po not allow the liquid to run down the sides of the tube.

Cap the open end of the tube with the plastic cap provided.

Label each tube with its assigned number and store in a freezer until
ready for analysis.

-10-



