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Executive Summary 

Ambient Pesticide Air Monitoring For Chlorpyrifos in San Joaquin County in July 2015 

At the request of the Department of Pesticide Regulation (DPR), the Air Resources Board 
(ARB) conducted an air monitoring study for the insecticide chlorpyrifos (IUPAC name: O, O­
diethyl O-3,5,6-trichloro-2-pyridyl-phosphorothioate) and its oxygen analog (chlorpyrifos-oxon) 
in Linden (San Joaquín County) from July 23rd through 261h, 2015. The monitoring was 
conducted near an application of chlorpyrifos on a 26 acre walnut orchard. Chlorpyrifos is used 
to control a variety of insects including beetles, fleas, and armyworms. lts Chemical Abstracts 
Service registry number is 2921-88-2. 

A total of 73 samples which included 56 primary samples and 17 quality control samples 
(seven collocated samples, seven field spikes, one trip spike, one trip blank, and one field 
blank) were collected by Air Quality Surveillance Branch (AQSB) staff. Eight primary samplers 
were setup around the orchard. Two additional samplers for collocated and QC samples were 
set up at the expectant downwind location (south east comer). Samples were collected on 
XAD-2 resin sorbent tubes with an air sampling flow rate of 3.0 liters per minute (LPM). The 
resin sorbent tube air samples were analyzed by gas chromatography with a flame photometric 

. detector (GC-FPD) by ARB's Northem Laboratory Branch (NLB) in Sacramento for both 
chlorpyrifos and chlorpyrifos-oxon. 

One sample was invalidated dueto pump failure. In addition, six samples were flagged dueto 
early stoppage of the pumps due to battery theft. The batteries powering the pumps on the 
north east comer, east side, and south east comer of the orchard were stolen during the fourth 
and fifth post-application periods. The affected samples (#51, 52, 53, 54, 55, and 63) are not 
representative of the entire sunset to sunrise or sunrise to sunset sampling periods on July 25th 

and July 26th . 

Chlorpyrifos resin sorbent tube results: The reported chlorpyrifos results from 56 resin sorbent 
tube samples indicated concentrations of chlorpyrifos ranging from less than 0.01 µg/m3 (<EQL, 
estimated quantitation limit) at sorne locations during the background sampling period to a 
maximum of 31.38 µg/m3 during the application sampling period at the south west comer. 
During the application sampling period, the wind was coming out of the south east. The three 
highest concentrations overall were detected during the application sampling period at the 
south west comer (31.38 µg/m3), south side (23.19 µg/m3), and south east comer (15.51 µg/m3) 

sampling locations. 

Chlorpyrifos-oxon resin sorbent tube results: The oxygen analog, chlorpyrifos-oxon, was not 
detected in many of the sampl~s. In the samples that did contain the oxon, the highest values 
were seen during the first post-application samples at the south west comer (0.26 µg/m3) and 
south east comer (0.23 µg/m3) sampling locations. 

ii 



Table of Contents 

Section 

Monitoring Report Approval 

Executive Summary 

Table of Contents 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

TABLES: 

Table 1: 

Table 2: 

Table 3: 

Table 4: 

Table 5: 

Table 6: 

Table 7: 

FIGURES: 

Figure 1 

Figure 2 

Figure 3 

lntroduction 

Deviations from Protocol 

Sampling Site 

Methods 

Results 

Quality Control Results 

Summary 

Sampler Waypoints 

Sampling Results 

Collocated Relative Percent Difference For Chlorpyrifos 
and Chlorpyrifos-Oxon 

Chlorpyrifos Field Spike Percent Recovery 

Trip Spike Recovery 

Trip and Field Blank Results 

Quality Control Laboratory Spike Recovery 

Aerial Overview of Monitored Area 

Meteorological Tower- Facing West 

Tractor and Air Blast Sprayer 

- ---------------------

Figures 4 - 1 O Wind Roses for AII Sampling Periods 

iii 

Paqe 

¡¡ 

iii-iv 

1 

1 

2 

4 

6 

17 

19 

2 

14 - 16 

17 

18 

19 

19 

19 

3 

3 

6 

7 -13 . 



APPENDICES: 

Appendix A: Use lnformation and Air Monitoring Recommendation 

Appendix B: Sampling Protocol 

Appendix C: Laboratory Analysis Method 

Appendix D: Laboratory Results Report 

Appendix E: Monitoring Field Log Sheets 

Appendix F: Calibration and Certification Reports 

Appendix G: Pesticide Use Recommendation and Product Labels 

Appendix H: Sampler Photos 

iv 



1.0 lntroduction 

At the request ofthe Department of Pesticide Regulation (DPR) (January 2013 Memorandum, 
Reardon to Corey), the Air Resources Board (ARB) conducted air monitoring for the pesticide 
chlorpyrifos (IUPAC name: O, O-diethyl O-3,5,6-trichloro-2-pyridyl-phosphorothioate) and its 
oxygen analog (chlorpyrifos-oxon). Chlorpyrifos is an organophosphate that is used on many crops 
throughout the state year-round. lt is generally used for controlling a variety of insects including 
beetles, fleas, and armyworms. lts Chemical Abstrae! Service (CAS) registry number is 2921-88-2. 

Data presented by DPR in 2013 showed that !he overall use of chlorpyrifos in the state increased 
about 5% from 2009 to 2011. The report also showed that for !hose years, Kem County had the 
highest percentage of total statewide use at 19% compared to Fresno at 17%. San Joaquín 
County, where this study was performed, was number six for total usage for 2009 - 2011. Dueto 
the difficulty of obtaining a monitoring site, finding a site in the higher use counties was attempted, 
bu! not accomplished. Thus, a secondary site was picked based on cooperation with the 
Agriculture Commissioner's Office and applicators. Statewide peak usage of chlorpyrifos generally 
occurs in July and August. Past usage indicates that !he highest usage in San Joaquín County 
followed the statewide trend (Appendix A). 

A total of 73 air samples including 56 primary and 17 quality control (QC) samples were collected 
al eight locations around the orchard in Linden. Monitoring for chlorpyrifos occurred overa period 
of four days from July 23 to 26, 2015. Monitoring was conducted to coincide with a night-time 
application of chlorpyrifos on walnut trees. The "Sampling Protocol for O, O-diethyl O-3,5,6-
trichloro-2-pyridyl-phosphorothioate (Chlorpyrifos) Application Study" dated July 23, 2015 is 
located in Appendix B. 

2.0 Deviations from Protocol 

The background and application sampling periods proceeded without any issues. 

During the first post-application sampling period, the pump located at the south side ofthe orchard 
failed part way through the sampling period. The sample was invalidated dueto sampler 
malfunction (sample #26). 

During the fourth and fifth post-application sampling periods, we experienced !he theft of sorne 
batteries used to power our sampling pumps. Sometime after the samplers were started for the 
fourth post-application period, the batteries from five locations (north east comer, east side, south 
east comer, south east collocated, and south east field spike) were stolen. Air monitoring staff 
retumed in the moming to find the samplers non-operational. 

During the fifth post-application sampling, the batteries from the east side and south east comer 
were also stolen. On the east side sampler, only one of the three batteries was stolen (sample 
#62). The sampler continued to run through the sampling period with the two remaining batteries. 
This sample remained valid. 

Dueto the theft of the sampling equipment, 6 samples were flagged. The affected samples were 
#51, 52, 53, 54, 55, and 63. 

_ -~--- No othersignificant deviations occurred_durin_gthis ChlorpyJifos ambient study as stated inthe _ 
"Sampling Protocol for [Chlorpyrifos] Application Study" (Appendix B). 
3.0 Sampling Site 



The.orchard where this pesticide air monitoring study was performed was located by finding a 
cooperative applicator and farmer through a coliaboration with the San Joaquín County Agriculture 
Commissioner's Office. A viable orchard was located in Linden with the planned application date of 
July 23, 2015. A night time application was planned as to not disturb any helpful insects such as 
honey bees. The application method was by air blast spray with an application rate of 1.88 
lbs/acre. 

The monitoring was conducted near an application of chlorpyrifos on a 26 acre orchard ofwalnuts. 
Samplers were setup to collect air samples from ali sides and ali corners of the square orchard 
totaling eight sampling locations. As sampler placement was dictated by the layout of the 
surrounding area and availability of space, the samplers were placed between six and 24 meters 
from the edge of the orchard. Two QC samplers for field spikes and coliocated samples were 
placed at the expectant downwind location. With the prevailing winds coming out of the northwest, 
the expectant downwind location was at the south east corner of the orchard. Usualiy, the 
meteorological station is also set up at the downwind location, but dueto the limited space at the 
south east/downwind location, it was set up at the south west corner of the orchard. 

The global positioning satellite coordinates of each sampler is included in Table 1. The distance of 
the sampler from the edge of the orchard is also included in Table 1. 

Figure 1 shows an aerial view of the application site with the sampler locations and meteorological 
tower marked. Figure 2 shows a photo of the meteorological tower at the south west corner of the 
orchard. 

Photos of the samplers at each location can be seen in Appendix H. 

Table 1: Sampler Waypoints 

Sample r Location Waypoints Distance From Orchard (meters) 
South 37º59'26.S0"N 121º 5'48.lü"W 10 
South west comer 37°59'28.90"N 121 º 5'53.S0"W 7 
West 37°59'32.00"N 121 º S'SS.20"W 24 
North west comer 37º59'38.00"N 121º 5'54.60"W 6 
North 37º59'38.20"N 121 º 5'48.30"W 6 
North east comer 37°59'38.30"N 121 º 5'42.60"W 10 
East 37°59'32.90"N 121 º 5'42.S0"W 6 
South east comer 37º59'26.60"N 121 º 5'42.40"W 13 

MetTower 37º59'30.40"N 121 º 5'54.00"W Within Orchard 

2 



Figure 1: Aerial Overview of Monitored Area 

Figure 2 - Meteorological Tower - Facing West 

3 



4.0 Methods 

The sampling process was designed to collect both chlorpyrifos and chlorpyrifos-oxon on a single 
XAD-2 resin sorben! tube (SKC item #226-30-06). Samples were collected by passing a measured 
volume of ambient air through XAD-2 resin sorbent tubes mounted on sampling trees. The inlet 
portian of each sampling tree was approximately 1.7 meters above !he ground. Prior to each 
sampling period, !he sampler was leak checked. After !he sample resin sorbent tube was installed, 
!he flow rate was set to 3.0 LPM using inline rotameter (flow range of 0-5 LPM). A sampling flow 
rate of 3.0 liters per minute (LPM) was accurately measured using an Aalborg digital mass flow 

. meter with a range of 0-5 LPM. The flow rate was re-checked at !he end of each sampling period 
jusi prior to removal of !he sorben! tube. For !he samples to be considered valid, !he average flow 
rate must have been within 20% of 3.0 LPM (between 2.4 and 3.6 LPM). 

The background samples were collected starting on July 23rd at 1158 PST and removed later in 
!he day at 1950. The application of chlorpyrifos commenced at 2219 on July 23rd and finished at 
041 O on July 24th . The collection of application period samples occurred approximately half an 
hour prior to !he beginning of !he application through until approximately 1.5 hours after the 
application. Dueto the time it takes to remove samples from all of the sampler locations, the one 
hour difference was split. Therefore, sorne samples were removed prior to the completion of the 
one hour post-application mark, and sorne were removed after one hour. The first post-application 
samples·were collected from approximately an hour after !he application to !he next sunset. The 
subsequent post-application samples were taken on a sunrise to sunset and sunset to sunrise 
schedule for a total of five post-application sampling periods. 

A total of 73 samples were collected during the study consisting of 56 primary samples and 17 QC 
samples. The 17 QC samples consisted of seven collocated samples, seven field spikes, one trip 
spike, one trip blank, and one field blank. Collocated and field spike samples were collected for 
each sampling period at the south east comer sampling location. Spiked XAD resin sorbent tubes 
were prepared at the laboratory and placed in the freezer !he Tuesday preceding the start of 
sampling (July 22, 2015). 

Al the end of each sampling period, the sampled sorben! tubes were placed in culture tubes with 
an identification label affixed to each sample. Each culture tube was then placed in a dry ice cooler 
for the remainder of the study. The operating interval of each sample was recorded on the log 
sheet. At the end of !he study, the collected samples were transported to ARB MLD's Northern 
Laboratory Branch (NLB) and stored in a freezer until analysis. 

Appendix E contains the chlorpyrifos field log and presents the sample start and end times, start 
and end flow rates, and weather conditions for each sampling period. Site nomenclature for this 
study was based upon the location of each sampler and the sample period number. Additional 
abbreviations were added to identify the type of sample collected (background, collocated, blank or 
spike). Please note that the "Corrected Average Flow" indicates the actual flow factoring in a 
certified correction for a slope of 0.996 and intercept of 0.071. 
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Sampler Locations: 
S - South 
SWC - South West Corner 
W-West 
NWC - North West Corner 
N - North 
NEC - North East Corner 
E - East 
SEC - South East Corner 

Examples: 

Sampling Periods: 
BKG - Background 
1 - Application 
2 - First Post-Application 
3 - Second Post-Application 
4 - Third Post-Application 
5 - Fourth Post-Application 
6 - Fiflh Post-Application 

BKG-S = Background, south side sampling location 

Quality Control: 
C - Collocated 
Trip Spike 
FS - Field Spike 
Trip Blank 
Field Blank 

NEC-1 = North east corner sampling location, sample 1 (Application) 
NEC-2FS 
NEC-2C 

= 
= 

North east corner sampling location, sample 2 (First Post-Application), Field Spike 
North east corner sampling location, sample 2, Collocated sample 

For more details of the monitoring method, please refer to Appendix B, "Sampling Protocol for O, 
O-diethyl O-3,5,6-trichloro-2-pyridyl-phosphorothioate (chlorpyrifos) Application Study" dated July 
23, 2015. 

The chlorpyrifos was applied via an air blast sprayer towed by a tractor. A photo of the tractor and 
air blast sprayer can be seen in Figure 3. The applicator mixed the solution on site. Field staff 
observed the application from a safe distance just east of monitoring site. 

The calculated application rate of chlorpyrifos was 1.88 lbs/acre. The product use recommendation 
and product labels of the applied products can be seen in Appendix G. 

Meteorological data was collected using a Met-One weather station. Data was logged at five 
minute intervals for resultant wind speed, resultan! wind direction, ambient temperature, and 
relative humidity. The calibration/certification reports far the meteorological instrumentation are 
presented in Appendix F. 

The NLB extracted and analyzed ali of the samples from this pesticide application study. The 
collected resin sorbent tube samples were analyzed following the laboratory method titled, "Method 
Development far the Sampling and Analysis of O, O-diethyl O-3,5,6-trichloro-2-pyridyl­
phosphorothioate (chlorpyrifos) and its Oxygen Analog (chlorpyrifos-Oxon) in Application Air using 
Gas Chromatography/Flame Photometric Detector" (Appendix C). Using this method, the resin 
tubes were extracted with three milliliters of dichloromethane and desorbed in an ultrasonic bath 
for 60 minutes. The sample extracts were analyzed using a gas chromatograph with a flame 
photometric detector (GC-FPD). Appendix D contains the laboratory results report titled, "Analytical 
Results for Application Air Monitoring Samples in San Joaquín County for O, O-Diethyl O-3,5,6-
trichloro-2-pyridyl-phosphorothioate (Chlorpyrifos) and its Oxygen Analog (Chlorpyrifos-Oxon)" 
dated October 2015. Please note that the spiked samples were spiked with 0.15 µg of chlorpyrifos 
per sample. The resultant values for the spikes are represented in µg per sample. 
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Figure 3 -Tractor and Air Blast Sprayer 

5.0 Results 

The wind rose plots can be seen in Figures 4 through 1 O. Each figure presents data from each 
sampling period. The wind roses were plotted using the meteorological data captured by the 
meteorological tower at 5 minute averaged intervals. 

Dueto the stolen batteries, the end flow reading was not available for sorne samples. Therefore, 
the affected 6 samples were flagged. At the start of each sampling period , the target flow rate of 
each sampler was set to match the flow rate criteria. The standard deviation of the flow rates for all 
of the valid and unflagged samples is 0.07 LPM. Under these conditions, AQSB staff has 

. confidence that the ending flow rate would have had little to no variation from the starting flow rate 
in the time the samples were collected. Therefore, the ending flow rate was assumed to be the 
same as the starting flow rate in the calculations. 

Chlorpyrifos and chlorpyrifos-oxon sample resin sorbent tube results are presented in Table 2 and 
are sorted by site location. The 3 highest concentrations overall were all detected during the 
application sampling period at the south west comer (31 .38 µg/m3) , south side (23.19 µg/m3), and 
south east comer (15.51 µg/m3) sampling locations. 

Many of the chlorpyrifos-oxon values were below the method detection limit. The highest values 
were collected during the first post-application period at the south west comer (0.26 µg/m3) and 
south east comer (0.23 µg/m3) sampling locations. 
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E 12.24 4.08 0.00 0.00 0.00 0.00 w 0.68 º·ºº 0,00 º·ºº 0.00 

ESE 17.01 5.44 0.00 0.00 0.00 0.00 WNW º·ºº º·ºº 0,00 º·ºº 0,00 

SE 23.81 7.48 0.00 0,00 º·ºº 0,00 NW º·ºº 0.00 0,00 0.00 0,00 

SSE 13,61 4.76 0.00 0.00 0.00 0.00 NNW 0.00 º·ºº 0,00 º·ºº º·ºº 
TOTAL OBS = 147 MISSING OBS = o CALMOBS= O PERCENT CALM = 0.00 

Figure 6 - Wind Rose for First Post-Application Sampling Period 
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Wind flow is FROM the directlons shown. 
No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots) 
LOWER BOUND OF CATEGOR Y LOWER BOUND OF CATEGOR Y 

DIR º ;¡ ií lQ lQ ll DIR º ;¡ ií lQ. lQ 
N 0,00 º·ºº 0.00 0.00 º·ºº º·ºº s 1.43 0.00 º·ºº 0.00 º·ºº NNE 1.43 0.00 º·ºº 0,00 0.00 º·ºº ssw 2,86 0,00 º·ºº 0.00 º·ºº NE 1.43 º·ºº 0.00 º·ºº º·ºº º·ºº sw 2,14 º·ºº º·ºº º·ºº º·ºº ENE 7.14 º·ºº 0.00 0.00 º·ºº 0.00 wsw 0,71 0.00 º·ºº 0,00 º·ºº E 20.71 0.71 º·ºº º·ºº 0.00 º·ºº w 1.43 º·ºº º·ºº 0,00 º·ºº ESE 32.14 0.00 º·ºº º·ºº 0.00 º·ºº WNW 0.00 º·ºº º·ºº 0.00 º·ºº SE 20.71 º·ºº 0.00 0.00 0.00 º·ºº NW 0.00 º·ºº º·ºº 0,00 º·ºº SSE 7.14 º·ºº º·ºº º·ºº º·ºº 0.00 NNW 0,00 0.00 º·ºº º·ºº º·ºº TOTALOBS= 140 MISSINGOBS= o CALMOBS= O PERCENT CALM = 0.00 
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Figure 7 - Wind Rose for Second Post-Application Sampling Period 
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Wind Rose 

San Joaqnin County Chlorpyrifos Application 

Third Post Application Sample 

July 25 From 0540 To 1730 (5 Minute Averaging) 
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Ringsdrawn at 10% lntervals, 
Wlnd flow fs FROM the directions shown. 
No observations were missing. 

PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Win<l Speed ( Knots) 
LOWER BOUND OF CATEGOR Y LOWER BOUND OF CATEGOR Y 

DIR º l º 1Q l!i ll !)fil Q l º 1Q l!i 
N 0,00 º·ºº 0,00 0,00 0.00 º·ºº s 0.70 º·ºº 0,00 0,00 0.00 

NNE 0.00 º·ºº 0,00 0,00 0.00 º·ºº ssw 0.00 0.00 0,00 0,00 0,00 

NE 0.00 0,70 0,00 0,00 0.00 º·ºº sw º·ºº º·ºº 0,00 0,00 º·ºº 
ENE 2.11 5.63 0,00 0,00 0.00 º·ºº wsw 0.00 0,00 0,00 0,00 º·ºº 

E 4.23 9,86 0,00 0,00 0.00 º·ºº w 0.00 0.00 0,00 0,00 0,00 

ESE 17.61 17.61 0,00 º·ºº 0.00 º·ºº WNW º·ºº 0.00 0,00 0,00 0,00 

SE 21.83 8.45 0,00 0.00 0,00 0.00 NW º·ºº 0,00 0.00 0.00 0.00 

SSE 8.45 2,82 0,00 0,00 0.00 º·ºº NNW 0.00 0,00 0,00 0,00 0.00 

TOTAL OBS = 142 .tv[(SSINGOBS= o CALMOBS= O PERCENT CALM = 0.00 
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Figure 8 - Wind Rose for Third Post-Application Sampling Period 
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WindRose 

San Joaquin County Chlorpyrifos Application 

Fourth Post Application Sample 

From July 25 From 1741 To 0531 (5 Minute Averaging) 
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PERCENT OCCURRENCE: Wind Speed ( Knots) PERCENT OCCURRENCE: Wind Speed ( Knots) 
LOWERBOUND OF CATEGORY LOWER BOUND OF CATEGORY 

DIR º ;\ ;;_ 1º l!i 2.1 DIR º ;\ ;;_ 1º l!i 
N º·ºº º·ºº º·ºº 0.00 º·ºº 0.00 s 2.08 º·ºº 0,00 0.00 0,00 

NNE 2.08 º·ºº 0.00 0.00 º·ºº 0.00 ssw 0.69 0,00 0.00 º·ºº º·ºº NE 6.25 º·ºº º·ºº 0.00 º·ºº º·ºº sw 0.69 0.00 0,00 0.00 0,00 
ENE 9.72 º·ºº º·ºº 0.00 º·ºº 0.00 wsw 0.69 0,00 0.00 º·ºº º·ºº E 18,75 º·ºº 0.00 0.00 º·ºº 0.00 w º·ºº 0,00 0.00 º·ºº 0.00 
ESE 20.14 0.00 0.00 º·ºº 0.00 0.00 WNW 1.39 0.00 º·ºº º·ºº 0.00 

SE 30,56 1.39 0.00 0.00 º·ºº 0.00 NW º·ºº º·ºº 0.00 0,00 0.00 
SSE 4.17 0.00 º·ºº º·ºº º·ºº º·ºº NNW 1.39 0.00 º·ºº 0.00 º·ºº TOTAL OBS = 144 MISSING OBS = o CALMOBS= O PERCENT CALM = 0.00 
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Figure 9 - Wind Rose for Fourth Post-Application Sampling Period 
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Wind Rose 

San Joaquín County Chlorpyrifos Application 
Fifth Post Application Sample 

July 26 From 0531 To 1200 (5 Minute Averaging) 
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Figure 1 O - Wind Rose for Fifth Post-Application Sampling Period 
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Table 2 - Sampling Results 

Site Sample Sample 
Elapsed Elapsed 

Avg. Flow Volume Volume Chlorpyrifos Chlorpyrifos Oxon Oxon 
Log# Time Time 

Location Name Start Date 
(Hours) (Minutes) 

(LPM) (Liters) (m3) (µg/Sample) (µg/m3) (µg/Sample) (µg/m3) 

South 6 BKG-S 7/23/15 8.2 492 3.03 1490.33 1.49 0.03 0.02 <EQL <EQL 

16 S-1 7/23/15 8 480 3.01 1446.81 1.45 33.55 23.19 <EQL <EQL 

26 S-2 7/24/15 --------36 S-3 7/24/15 11.5 690 3.03 2090.09 2.09 6.60 3.16 <EQL <EQL 

46 S-4 7/25/15 12.1 726 2.99 2173.83 2.17 2.16 1.00 0.17 0.08 

56 S-5 7/25/15 11.9 714 3.02 2159.24 2.16 1.80 0.83 <EQL <EQL 

66 S-6 7/26/15 6.3 378 2.96 1118.65 1.12 0.41 0.36 0.07 0.06 

sw 7 BKG-SWC 7/23/15 8.1 486 3.03 1472.15 1.47 o.os 0.03 <EQL <EQL 

17 SWC-1 7/23/15 8.2 492 3.03 1490.33 1.49 46.76 31.38 <EQL <EQL 

27 SWC-2 7/24/15 12.2 732 2.97 2173.57 2.17 8.78 4.04 0.56 0.26 

37 SWC-3 7/24/15 11.6 696 3.00 2087.47 2.09 8.45 4.05 0.08 0.04 
47 SWC-4 7/25/15 12.1 726 3.05 2213.60 2.21 1.47 0.66 0.16 0.07 

57 SWC-5 7/25/15 11.8 708 3.03 2144.62 2.14 2.60 1.21 <EQL <EQL 

67 SWC-6 7/26/15 6.3 378 2.94 1113.01 1.11 0.31 0.28 <EQL <EQL 

West 8 BKG-W 7/23/15 8.1 486 3.02 1467.31 1.47 0.03 0.02 <EQL <EQL 

18 W-1 7/23/15 8.3 498 3.05 1518.42 1.52 3.65 2.41 <EQL <EQL 

28 W-2 7/24/15 12.3 738 2.96 2187.71 2.19 0.77 0.35 0.08 0.03 

38 W-3 7/24/15 11.5 690 3.03 2090.09 2.09 2.39 1.14 <EQL <EQL 

48 . W-4 7/25/15 12.1 726 2.97 2159.37 2.16 0.24 0.11 0.07 0.03 

58 W-5 7/25/15 11.8 708 3.03 2144.62 2.14 0.62 0.29 <EQL <EQL 

68 W-6 7/26/15 6.3 378 2.94 1111.12 1.11 0.09 0.08 <EQL <EQL 

NW 9 BKG-NWC 7/23/15 8.1 486 3.00 1457.63 1.46 0.02 0.02 <EQL <EQL 

19 NWC-1 7/23/15 8.4 504 3.01 1519.15 1.52 0.71 0.47 <EQL <EQL 

29 NWC-2 7/24/15 12.2 732 2.98 2184.51 2.18 0.10 0.04 <EQL <EQL 

39 NWC-3 7/24/15 11.6 696 3.03 2108.27 2.11 1.49 0.71 <EQL <EQL 

49 NWC-4 7/25/15 12. 1 726 2.97 2155.76 2.16 0.10 O.OS 0.06 0.03 

59 NWC-5 7/25/15 11.8 708 3.03 2144.62 2.14 0.31 0.14 <EQL <EQL 

69 NWC-6 7/26/15 6.2 372 2.95 1097.19 1.10 0.06 o.os <EQL <EQL 

*RED = lnvalidated samples 
Chlorpyrifos EQL = 0.023 1,.19/sample, Chlorpyrifos-Oxon EQL = 0.05 1,.19/sample 

14 



Table 2 - Sampling Results (Continued) 

Site Sample Sample 
Elapsed Elapsed 

Avg. Flow Volume Volume Chlorpyrifos Chlorpyrifos Oxo n Oxon 
Log# Time Time 

Location Name Start Date 
(Hours) (Minutes) 

(LPM) (Liters) (m3) (µg/Sample) (µg/ m3) (µg/Sample) (µg/m3) 

North 10 BKG-N 7/23/15 8.2 492 2.90 1426.62 1.43 0.02 0.02 <EQL <EQL 

20 N-1 7/23/15 8.5 510 3.00 1532.15 1.53 4.21 2.75 <EQL <EQL 

30 N-2 7/24/15 12.2 732 2.98 2184.51 2.18 1.40 0.64 0.16 0.07 

40 N-3 7/24/15 11.5 690 3.03 2090.09 2.09 4.22 2.02 <EQL <EQL 

50 N-4 7/25/15 12.2 732 2.98 2184.51 2.18 0.41 0.19 0.09 0.04 

60 N-5 7/25/15 11.7 702 3.03 2126.44 2.13 1.42 0.67 <EQL <EQL 

70 N-6 7/26/15 6.2 372 2.97 1104.60 1.10 0.18 0.16 <EQL <EQL 

NE 1 BKG-N EC 7/23/15 7.9 474 3.02 1433.44 1.43 0.04 0.03 <EQL <EQL 

11 NEC-1 7/23/15 8 480 3.02 1449.20 1.45 3.46 2.38 <EQL <EQL 

21 NEC-2 7/24/15 12.2 732 2.94 2151.70 2.15 1.13 0.52 0.10 o.os 
31 NEC-3 7/24/15 11.6 696 3.05 2122.13 2.12 2.77 1.30 <EQL <EQL 

41 NEC-4 7/25/15 12.1 726 2.94 2137.68 2.14 0.35 0.16 0.09 0.04 

51 NEC-5 7/25/15 3.1 186 3.00 558.00 0.56 o.os 0.09 <EQL <EQL 

61 NEC-6 7/26/15 6.4 384 2.94 1128.76 1.13 0.16 0.14 0.06 o.os 
East 2 BKG-E 7/23/15 7.9 474 3.03 1438.16 1.44 <EQL <EQL <EQL <EQL 

12 E-1 7/23/15 8 480 3.01 1446.81 1.45 14.81 10.24 <EQL <EQL 

22 E-2 7/24/15 12.2 732 2.97 2177.22 2.18 21.96 10.09 o.os 0.02 

32 E-3 7/24/15 11.7 702 3.03 2126.44 2.13 8.19 3.85 0.10 o.os 
42 E-4 7/25/15 12 720 2.98 2145.11 2.15 2.77 1.29 0.14 0.07 

52 E-5 7/25/15 7.4 444 3.00 1332.00 1.33 1.60 1.20 <EQL <EQL 

62 E-6 7/26/15 6.5 390 3.00 1170.00 1.17 0.86 0.74 <EQL <EQL 

*BLUE = Batteries stolen during sampling period. Sample flagged for not having a final measured flow rate. Final flow rate assumed to 
be the same as starting flow rate. 

Chlorpyrifos EQL = 0.023 µg/sample, Chlorpyrifos-Oxon EQL = 0.05 µg/sample 
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Table 2 - Sampling Results (Continued) 

Site Sample Sample 
Elapsed Elapsed 

Avg. Flow Volume Volume Chlorpyrifos Chlorpyrifos Oxon Oxon 
Log# Time Time 

Location Name Start Date 
(Hours) (Minutes) 

(LPM) (Liters) (m3) (µg/Sample) (µg/m3) (µg/Sample) (µg/m3) 

SE 3 BKG-SEC 7/23/15 7.9 474 3.03 1435.80 1.44 <EQL <EQL <EQL <EQL 

4 BKG-SEC-C 7/23/15 8 480 3.02 1449.20 1.45 0.03 0.02 <EQL <EQL 

13 SEC-1 7/23/15 7.9 474 2.99 1416.92 1.42 21.98 15.51 o.os 0.04 

14 SEC-lC 7/23/15 8.3 498 3.03 1508.50 1.51 21.96 14.56 <EQL <EQL 

23 SEC-2 7/24/15 12.2 732 2.95 2162.64 2.16 10:21 4.72 o.so 0.23 

24 SEC-2C 7/24/15 12.2 732 2.96 2166.28 2.17 8.40 3.88 0.43 0.20 

33 SEC-3 7/24/15 11.6 696 3.03 2108.27 2.11 5.02 2.38 0.06 0.03 

34 SEC-3C 7/24/15 11.5 690 3.03 2090.09 2.09 5.36 2.56 0.06 0.03 

43 SEC-4 7/25/15 12.1 726 2.96 2148.52 2.15 2.12 0.99 0.13 0.06 

44 SEC-4C 7/25/15 12.1 726 2.97 2155.76 2.16 2.33 1.08 0.21 0.10 

53 SEC-5 7/25/15 6.6 396 3.00 1188.00 1.19 0.79 0.66 <EQL <EQL 

54 SEC-5C 7/25/15 6.6 396 3.00 1188.00 1.19 0.79 0.67 <EQL <EQL 

63 SEC-6 7/26/15 2.4 144 3.00 432.00 0.43 0.30 0.70 <EQL <EQL 

64 SEC-6C 7/26/15 6.4 384 2.96 1136.41 1.14 0.58 0.51 0.07 0.06 

*BLUE = Batteries stolen during sampling period. Sample flagged for not having a final measured flow rate. Final flow rate assumed to 
be the same as starting flow rate. 

Chlorpyrifos EQL = 0.023 µg/sample, Chlorpyrifos-Oxon EQL = 0.05 µg/sample 
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6.0 Quality Control Results 

Fíeld QC samples consísted of seven collocated samples, seven field spíkes, one tríp spíke, one 
tríp blank, and one field blank. 

The Relatíve Percent Dífference (RPD) of the collocated samples for chlorpyrífos ranged from 
-31.7% to 9.1 % wíth an average of -6.9%. The RPD of the collocated samples for the chlorpyrífos­
oxon ranged from -16.3% to 48.3% wíth an average of -0.17%. Sorne values were not quantífiable 
dueto the concentratíons beíng under the EQL. Please see Table 3 below. 

The formula for calculatíng the RPD for Table 3 is as follows: 

RP D = Collocated µg/m3 
- Sample µg/m

3 

(Collocated µg/m3 + Sample ¡..tglm 3
) + 2 

Table 3 - Collocated Relative Percent Difference for Chlorpyrifos and Chlorpyrifos-Oxon 

Sample Chlorpyrifos Chlorpyrifos Oxon Oxon Chlorpyrifos 
Log# Oxon RPD 

Name (µg/Sample) (µg/m3) (µg/Sample) (µg/m3) RPD 

3 BKG-SEC <EQL <EQL <EQL <EQL N/A 
4 BKG-SEC-C 0.03 0.02 <EQL <EQL 

13 SEC-1 21.98 15.51 o.os 0.04 

14 SEC-lC 21.96 14.56 <EQL <EQL 

23 SEC-2 10.21 4.72 o.so 0.23 

24 SEC-2C 8.40 3.88 0.43 0.20 

33 SEC-3 5.02 2.38 0.06 0.03 

34 SEC-3C 5.36 2.56 0.06 0.03 

43 SEC-4 2.12 0.99 0.13 0.06 

44 SEC-4C 2.33 1.08 0.21 0.10 

53 SEC-5 0.79 0.66 <EQL <EQL 

54 SEC-SC 0.79 0.67 <EQL <EQL 

63 SEC-6 0.30 0.70 <EQL <EQL 

64 SEC-6C 0.58 0.51 0.07 0.06 

*BLUE = Batteries stolen during sampling period. Sample flagged for not having a final measured 
flow rate. Final flow rate assumed to be the same as starting flow rate. 

Chlorpyrifos EQL = 0.023 µg/sample, Chlorpyrifos-Oxon EQL = 0.05 µg/sample 

The chlorpyrífos field spíke recoveríes ranged from -783.9% to 981 .7% wíth an average of -9.0%. A 
definítíve cause for the wíde range of recovery values cannot be determíned, but a possíble cause 
may be the volatílíty of chlorpyrífos in the sample medía. lt may also be attributed to the low 
concentratíon spíke in the hígh concentration samples. The concentratíons of the collected 
chlorpyrífos samples ranged from 1.4 to 147 times the spike concentration (0.15 µg/sample). A 
more suítable spike concentratíon could not have been easíly determined prior to the start of the 
study dueto the many variables assocíated with a pesticíde applícatíon study. The early stoppage 
of the pumps (from the equípment theft) in samples #53, 54, and 63 may also lead to imprecíse 
comparisons dueto unequal samplíng between the prímary samples and spíkes. The RPD for the 
background samplíng period could not be calculated dueto the concentrations being under the 
EQL. Field spike percent recoveries for chlorpyrifos are shown in Table 4. When viewíng Table 4, 
please reference the followíng equations: 
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µg µg sample Field Spike - 3 = Field Recovery--- -¡- Total Volume 
3 m sample m 

Net Spike µ~ = Field Spike Concentration µ~ - Primary Samp le µ~ 
m m m 

Net Spike µg = Net Sp ike µ~ x Total Volume m
3 

sample m sample 

Spike Percent Recovery µg = Net Spike µg -¡- Lab Spike Value µg x 100% 
sample sample sample 

Table 4 - Chlorpyrifos Field Spike Percent Recovery 

Net Lab Spike 
Spike Sample Volume Chlorpyrifos Chlorpyrifos 

Net 
Spike Value Log# Spike Percent Name (m3} (µg/Sample) (µg/m3) (µg/Sam (µg/Sam 

(µg/m3) 
ple) ple} 

Recovery 

3 BKG-SEC 1.44 <EQL <EQL 

5 BKG-SEC-FS 1.32 0.21 0.16 

13 SEC-1 1.42 21.98 15.51 
15 SEC-lFS 1.46 21.51 14.71 
23 SEC-2 2.16 10.21 4.72 

25 SEC-2FS 2.17 10.60 4.89 

33 SEC-3 2.11 5.02 2.38 
35 SEC-3FS 2.11 6.49 3.08 

43 SEC-4 2.15 2.12 0.99 

45 SEC-4FS 2.14 2.34 1.09 

53 SEC-5 0.61 0.79 1.29 

55 SEC-5FS 0.36 0.44 1.24 
63 SEC-6 0.22 0.30 1.37 
65 SEC-6FS 1.14 0.60 0.53 -638.4% 

*BLUE = Batteries stolen during sampling period. Sample flagged for not having a final measured 
flow rate. Final flow rate assumed to be the same as starting flow rate. 

Chlorpyrifos EQL = 0.023 µg/sample, Chlorpyrifos-Oxon EQL = 0.05 µg/sample 

The chlorpyrifos trip spike recovery was 97.9%. See Table 5 (Trip Spike Recovery). 

The formula for calculating the Recovery % for Table 5 is as follows: 

Recovery % = ( Measured ng -¡- Expected ng J x 100% 
sample sample 
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Table 5 - Trip Spike Recovery 

Log# Sample Name 
Chlorpyrifos Lab Spike Value Spike Percent 
(µg/Sample) (µg/Sample) Recovery 

71 Trip Spike 0.14 0.15 97.9% 

Concentrations of both chlorpyrifos and chlorpyrifos-oxon were not detected in either the trip or 
field blanks. 

Table 6 - Trip and Field Blank Results 

QCType Log# Sample Name Chlorpvrifos (µg/Samole) Oxon (µg/Sample) 
Trip Blank 72 TB <EQL <EQL 

Field Blank 73 FB <EQL <EQL 

Laboratory spike values can be seen in Table 6. 

Table 7 - Quality Control Laboratory Spike Recovery 

QCType Laboratory ID Date Analyzed 
Chlorpyrifos Amount Percent 

(µg/Sample) Recovery 

LS001 8/6/2015 0.16 117.0% 

Lab Spike 
LS002 8/18/2015 0.13 93.6% 

LS003 8/19/2015 0.13 93.6% 

LS004 8/21/2015 0.14 95.7% 

7.0 Summary 

One sample was invalidated dueto pump failure. In addition, six samples were flagged dueto early 
stoppage of the pumps due to battery theft. The batteries powering the pumps on the north east 
comer, east side, and south east comer of the orchard were affected during the fourth and fifth 
post-application periods. The affected samples (#51, 52, 53, 54, 55, and 63) are not representative 
of the entire sunset to sunrise or sunrise to sunset time periods on July 25th and July 26th . These 
conditions should be considered when utilizing the results of this study. 

The highest values of chlorpyrifos for each individual sampler were seen during the application 
sampling period. The highest overall chlorpyrifos concentration reported (31.38 µg/m3) was 
collected at the south west comer location and the wind was coming out of the south east during 
that sampling period which was not expected. Although staff did not observe any nearby 
applications during that night, the dissociation may be attributed to a nearby secondary application. 
Another possible reason for the high values at the non-downwind sampling location may be the 
sampler's proximity to the field. 

During the post-application sampling period, the samples with the highest values were observed at 
different locations. For all of the sampling periods, the predominan! wind was coming out of the 

-,muth---ee1st-The-windclirection-dtd-n-ot-s-eem-toforeteU-which-samples-wo• ld-have-the highest·- - - - - - - -
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concentrations for each sampling period. During each sampling period, the locations of the highest 
concentrations were as follows: 

1. Background Sampling Period - South west and north east comer locations identical (0.03 
µg/m3) 

2. Application Sampling Period - South west comer (31.38 µg/m3) 
3. First Post-Application Sampling Period - East Side (10.09 µg/m3) 
4. Second Post-Application Sampling Period - South west comer (4.05 µg/m3) 
5. Third Post-Application Sampling Period - East comer during (1.29 µg/m3) 
6. Fourth Post-Application Sampling Period - South west comer (1.21 µg/m3) 
7. Fifth Post-Application Sampling Period - South east comer (0.70 µg/m3) 
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1. INTRODUCTION 

An addendum (DPR, 2013) to the California Department of Pesticide Regulation‘s 
(CDPR) original request (DPR, 2011) to the Air Resources Board (ARB) for monitoring 
Chlorpyrifos and chlorpyrifos oxygen analog breakdown product in 2013 was submitted. 
Due to its use on many crops makes this organophosphate a high priority for risk assessment 
(CDPR, 2013). 
This recommendation contains general information regarding the physical and chemical 
properties of the pesticide active ingredient chlorpyrifos and its reported historical uses in 
California after evaluating 2009-2011 pesticide use data (CalPIP, 2013) The CDPR 
provides this information to assist the California Air Resources Board (CARB) in its 
selection of appropriate locations for conducting pesticide air monitoring operations. 

2. CHEMICAL DESCRIPTION 
Chlorpyrifos (CAS number: 2921-88-2) is a colorless to white crystalline solid and is the 
common name for the chemical with IUPAC name of O, O-diethyl O-3,5,6-trichloro-2-
pyridyl-phosphorothioate (Figure 1). Chlorpyrifos has a mild mercaptan (thiol) odor, 
similar to the smell of sulfur compounds found in rotten eggs, onions, garlic and skunks. 
Chlorpyrifos is moderately toxic and chronic exposure has been linked to neurological 
effects, developmental disorders, and autoimmune disorders. 

Figure 1. Chemical structure of chlorpyrifos. 

2.1 Physical and Chemical Properties 

The chemical and physical properties and some identifiers of Chlorpyrifos can be 
found in Table 1. Chlorpyrifos belongs to the chlorinated organophosphate (OP) chemical 
family. The value of Koc has been shown to vary depending upon soil type and 
environmental conditions (DPR, 2010; IUPAC, 2013). Thus, its value ranges from 360-
31000 ml/g (Table 1).  The water solubility of chlorpyrifos is low. The CDPR determined 
that pesticides with a water solubility greater than 3 mg/L could be classified as having 
the potential to leach (Johnson, 1991). Thus, chlorpyrifos’ potential to leach to 
groundwater is low, but contamination of groundwater would still be a possibility due to 
other environmental and soil factors. Typically, pesticides with high vapor pressure 
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(greater than 10-6 mm Hg) can readily volatilize. Based on its vapor pressure, chlorpyrifos 
can be classified as having moderate air pollution potential. Thus, chlorpyrifos is capable 
of volatilization and can potentially drift away from the application site. 

Table 1. Physical and Chemical Properties of Chlorpyrifos (National Pesticide 
Information Center [NPIC], 2009; US EPA, 2002, Russell et al., 1978; The International 
Union of Pure and Applied Chemistry [IUPAC], 2013) 

Common Name 
Chlorpyrifos Dursban, Empire 20, Equity, Whitmire PT 270, 

Lorsban, 

Chemical name (IUAPC) O,O-diethyl O-3,5,6-trichloro-2-pyridyl phosphorothioate 

CAS Registry Number 2921-88-2 

Chemical Formula C9H11Cl3NO3PS 

Molecular Weight 350.59 g/mol 

Physical form white crystalline or irregularly flaked solid 

Water Solubility 
0.0014 g/L (25 oC) (Graebing and Chib, 2004) 

0.00105 g/L (20 oC) 

Density 
1.398 g/cm3 (43.5 oC) 

1.49 g/cm3 at (27 oC) 

Octanol/water partition 

coefficient, Log Kow 

4.70 (Graebing and Chib, 2004; DPR, 2010) 

Aqueous Photolysis Half-life 29.6 days (IUPAC, 2010) 

Hydrolysis Half-life 

35-78 days (pH 7.0; 25 oC) (Howard, 1991) 

72.1 days (pH 7.0; 25 oC) DPR (2010) 

72.8 days (pH 5.0; 25 oC) DPR (2010) 

Vapor Pressure 1.87 x 10-5 mmHg (25 ºC) 

Boiling Point 108 oC 

Melting Point 41.5-42.5 oC 

Koc 
Ranges from 360 ml/g to 31000 ml/g, depending on soil type 

and environmental conditions 

Henry's Law Constant 
4.2 x 10-6 atm·m3/mol at 25 ºC and 

6.7 x 10-6 atm·m3/mol 
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3. ENVIRONMENTAL FATE 

3.1 Fate in air 
Henry’s law constant, vapor pressure and volatilization are all interrelated for 
determining the fate of a pesticide in air. The best measure to describe a pesticide’s fate 
in air is its half-life. The half-life is the time takes ½ amount of chemical to volatilize into 
the gas phase from any surface (Linde, 1994). The half-life of chlorpyrifos due to 
volatilization is 72 hours (Lyman et al., 1990). In their recent study, Hayward et al. 
(2010) found that the half-life of chlorpyrifos is 14 hours indicating that it is degraded 
more quickly in air and shows a much shorter atmospheric residence time. Howard 
(1991) reported that the degradation half-life of chlorpyrifos in air due to photolysis is 
6.34 hours. 

3.1.1 Air Monitoring Studies in California 

The extensive use of chlorpyrifos on crops could result in detectable air concentrations 
due to its moderate volatility and drift from its application site. An initial study was 
conducted to determine the levels of chlorpyrifos in ambient air collected at residential 
sites in Salinas, Monterey County (Sawa, 1985). In this study, Sawa (1985) found very 
low levels of Chlorpyrifos (minimum detectable levels between 0.009-0.035 µg/m3). 
Stein and White (1993) studied aerial movement of chlorpyrifos outside of the 
application area during a two week period during summer months in Fresno and 
Monterey counties. The maximum detected concentrations of chlorpyrifos were 0.0011 
µg/m3 and 0.0263 µg/m3 for Fresno and Monterey counties, respectively. Mongar et al. 
(1998) reported the results of application and ambient air monitoring in Tulare County for 
chlorpyrifos during peak use period in May and June. Application site concentrations 
during seven sampling periods ranged from 2.6 – 47.2 µg/m3 for the east side, 0.16-25.4 
µg/m3 for the south side, and 0.25-27.7 µg/m3 for north of the field. The observed 
maximum ambient air concentrations from five different locations ranged from 0.0389 – 
0.815 µg/m3 (Mongar et al., 1998). Segawa et al. (2003) reported results of an ambient air 
monitoring study conducted at five locations in 2000 in Lompoc, Santa Barbara County, 
to determine concentration levels of 31 pesticides and their breakdown products. The 
highest air concentrations for 24 h, 14 days, and 10 weeks were 0.0151, 0.00405, and 
0.00191 µg/m3, respectively. A recent study conducted in Parlier, Fresno County, by 
Wofford et al. (2009) indicated that the insecticide chlorpyrifos was among the pesticides 
found most often. The results showed that the highest 1-day concentration was 0.150 
µg/m3 and the 14-day average concentration was 0.0961 µg/m3 for chlorpyrifos. 

3.2 Fate in water 
Chlorpyrifos has a half-life of 14 days in an aqueous environment due to hydrolysis 
(McEwen and Stephenson, 1979). However, Howard (1991) reported half-lives ranges for 
chlorpyrifos in water at pH 7.0 and 25 oC from 35 to78 days due to hydrolysis. 
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Moreover, the degradation half-life of chlorpyrifos in water is 22 days due to photolysis 
(Howard, 1991). 

3.3 Fate in soil 
According to Tomlin (2000), the degradation half-life of chlorpyrifos in soil is 94 days. 
Other researchers also found that soil half-life ranged from 14 to 84 days in the field and 
under lab conditions (Chapman and Harris, 1980; Pike and Getzin, 1981). Furthermore, 
Graebing and Chib (2004) investigated soil photolysis of chlorpyrifos in a moisture and 
temperature controlled environment. They found that the irradiated half-life of 
chlorpyrifos on moist soil was 10 days, compared to 14 days on air-dry soil. When non-
irradiated conditions were introduced, the half-life of chlorpyrifos was 18 and 30 days, 
respectively, for moist and air-dry conditions in sandy soil. Menon et al. (2004) studied 
the dissipation of chlorpyrifos in sandy loam and loamy sand soils. They found that 
chlorpyrifos showed moderately stable properties with half-lives of 13 and 17 days in 
loamy sand and sandy loam soils, respectively. Furthermore, they concluded that the 
rapid dissipation from soil post application might be caused by low sorption and its low 
organic matter content whereas fast dissipation from top soil might be the result of 
volatilization and photochemical degradation. In aerobic soils, the soil half-lives of 
chlorpyrifos ranged from 11 to 141 days in seven soils ranging in texture from loamy 
sand to clay and with soil pHs from 5.4 to 7.4. In anaerobic soils, the half-life was 15 
days in loam and 58 days in clay soil (US EPA, 1989). 

4. POTENTIAL HEALTH EFFECTS 
Chlorpyrifos is an insecticide.  Rat, rabbit, and mouse developmental toxicity studies on 
file at DPR did not indicate clear developmental toxicity.  Signs of fetal toxicity 
(decreased ossification, retarded growth, decreased body weight) occurred only at or 
above dose levels causing clear maternal toxicity.  A rat developmental neurotoxicity 
study had a No-Observed-Effect-Level (NOAEL) of 1 mg/kg for decreased pup survival 
and growth (Szabo et al., 1988).  In addition to the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) toxicity studies, there is an extensive database of chlorpyrifos 
studies in the open literature.  Several of these studies, including some human 
epidemiology studies, suggest adverse effects on neurologic and behavioral development 
(Nolan et al., 1984).  In 2008, the Developmental and Reproductive Toxicant 
Identification Committee considered chlorpyrifos as a developmental toxin, but did not 
identify it as one. In a 2009 revised risk assessment scoping document, US EPA states, 
“Prenatal developmental toxicity in rats and rabbits and the rat reproduction studies 
provided no evidence of increased susceptibility of the fetuses or offspring.  The 
developmental neurotoxicity study also did not provide clear indications of increased 
quantitative susceptibility in the offspring, although there were concerns for qualitative 
susceptibility in the offspring.  However, the DNT study together with a growing body of 
studies in the open literature suggests that gestational and early postnatal exposure to 
pups may result in persistent alterations as indicated by various assessments of the 
animals when they reach adulthood”. The US EPA maintained the same critical studies 
and points of departure used in the 2001 Interim Reregistration Eligibility Decision 
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(IRED) (US EPA, 2002).  The IRED addressed short-term inhalation using a subchronic 
rat inhalation study.  Rats were exposed 6 hours per day, 5 days per week.  The highest 
dose level was 297 µg/m3, and no effects were seen at any dose level, making 297 µg/m3 
a health-protective NOAEL.  For an acute screening level, the 297 µg/m3 is adjusted by 
6/24 to give a 24-hour NOAEL of 74 µg/m3 and a human (woman 13+ years) equivalent 
NOEL of 326 µg/m3. In addition to the conventional uncertainty factor of 100X, US 
EPA applied an Food Quality Protection Act (FQPA)-safety factor of 10X to address the 
potential impacts of chlorpyrifos on neurological development.  This would lead to an 
acute RfC or screening level of 326 ng/m3 (including the FQPA factor). 

5. CHLORPYRIFOS USE PROFILE IN CALIFORNIA 

5.1 Chlorpyrifos use by county 

The cumulative annual use of chlorpyrifos in California during 2009-2011 was obtained 
from the Pesticide Use Reporting Database (PUR). The results of annual use by counties 
are given in Table 2. Table 2 shows that the total use of chlorpyrifos increased from 
1,240,475 lbs (2009) to 1,293,299 lbs (2011). Based on the sum of three years’ (2009-

Table 2. Annual chlorpyrifos use by county and year in California during 2009-2011. 
County 2009 2010 2011 Average† Sum‡ 

lbs ai 
Kern 281,686 227,656 218,387 281,686 727,730 
Fresno 174,904 227,151 257,586 174,904 659,641 
Tulare 143,961 191,678 244,843 143,961 580,483 
Kings 52,262 110,738 124,261 52,262 287,261 
Stanislaus 69,400 64,710 56,473 69,400 190,583 
San Joaquin 71,823 58,685 39,984 71,823 170,492 
Imperial 45,309 49,387 71,022 45,309 165,718 
Monterey 50,011 49,728 38,286 50,011 138,024 
Merced 57,736 41,392 34,033 57,736 133,162 
Madera 36,824 29,334 23,527 36,824 89,686 
Ventura 33,226 34,170 18,829 33,226 86,225 
Glenn 22,582 34,385 20,376 22,582 77,343 
Sutter 24,175 23,699 27,000 24,175 74,874 
Butte 26,056 22,217 24,721 26,056 72,994 
Santa Barbara 29,869 24,192 15,915 29,869 69,976 
Solano 14,560 14,983 6,832 14,560 36,374 
Tehama 14,142 11,457 8,176 14,142 33,775 
Yuba 12,111 8,899 12,740 12,111 33,749 
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Table 2. continued. 
County 2009 2010 2011 Average† Sum‡ 

lbs ai 
Colusa 10,560 8,935 8,751 10,560 28,245 
Riverside 12,674 6,407 7,685 12,674 26,767 
Yolo 9,470 9,057 6,465 9,470 24,992 
San Luis Obispo 8,541 5,880 2,694 8,541 17,115 
Sacramento 8,929 4,269 2,966 8,929 16,164 
San Benito 3,338 1,738 2,828 3,338 7,903 
Sonoma 1,939 4,197 1,323 1,939 7,459 
San Bernardino 1,379 2,720 1,841 1,379 5,940 
Napa 4,923 897 112 4,923 5,932 
San Diego 1,642 1,499 2,260 1,642 5,402 
Placer 2,185 1,846 1,363 2,185 5,394 
Shasta 1,055 2,403 1,441 1,055 4,899 
Modoc 3,060 0 1,644 3,060 4,704 
Santa Cruz 1,262 1,193 1,714 1,262 4,170 
Santa Clara 1,038 1,637 1,448 1,038 4,123 
Lassen 728 224 2,602 728 3,554 
Siskiyou 2,332 719 379 2,332 3,429 
Contra Costa 1,496 430 971 1,496 2,897 
San Mateo 964 1,200 637 964 2,802 
Los Angeles 1,304 1,114 0 1,304 2,418 
Orange 465 410 462 465 1,336 
Calaveras 306 349 171 306 826 
Lake 120 92 263 120 475 
Mendocino 95 92 21 95 209 
Mono 0 0 182 0 182 
Amador 14 68 51 14 133 
Alameda 0 29 34 0 63 
Del Norte 14 3 0 14 16 
Humboldt 4 4 4 4 12 

Average§ 26,393 27,274 27,517 
Sum¶ 1,240,475 1,281,876 1,293,299 3,815,650 

†Average yearly use by county. 
‡Total use (2009-2011) by county. 
§ Average use by year. 
¶ Total use by year and grand total for California (2009-2011) 
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2011) use, Kern County recorded the overall highest use of chlorpyrifos (19 % of total 
statewide use). Kern County is followed by Fresno (17 %), Tulare (15 %), Kings (7.5 %), 
and Stanislaus counties (4.9 %). Table 3 lists the monthly use of chlorpyrifos within the 
years of 2009 through 2011 for the top ten counties. The general trend of significant use 
occurred between the months of January and August. However, the amount of use 
changed within given years but the peak use of chlorpyrifos was generally during the 
months of July and August in all counties (Table 3). The highest average use of 
chlorpyrifos was 20,451 lbs and 22,179 lbs in the months of July and August 
,respectively, by all top ten counties, 

5.2 Chlorpyrifos use by commodity and county 
The total amount of chlorpyrifos used (and corresponding percentages) on treated acres in 
the top ten commodities/agricultural crops in California from 2009 through 2011 are 
given in Table 4. Although the highest chlorpyrifos use (823,990 lbs) in almond crop 
with 21.6 % of statewide use, the applied area (406,315 ac) for almond crop was the 
second highest in the state. After the almond crop, rank of commodities/agricultural 
crops’ use of chlorpyrifos, in descending order, is as follows: Alfalfa (14 %), Walnut 
(13.6 %), Orange (13 %), Cotton (9.1 %), Grapes (8.9 %), Broccoli (3.5 %), Corn (2.8 
%), Lemon (2.5 %), and Sugarbeet (2.2 %). A summary of chlorpyrifos use on the 
primary commodities/agricultural crops in the top five counties is presented in Table 5. 
Chlorpyrifos was used predominantly on almonds in three of the top five counties (Kern, 
Fresno, and Stanislaus). Meanwhile, oranges and cotton received the highest chlorpyrifos 
application in Tulare and Kings counties, respectively. Interestingly, almonds took fourth 
place in chlorpyrifos use in both counties (Table 5). 

5.3 Chlorpyrifos use by method of application 

Chlorpyrifos was mostly applied by ground application (67.1 %) in California between 
2009 and 2011 (Table 6). Aerial application (32.3 %) ranks second in methods of 
application of chlorpyrifos in statewide use. The average applied amount of chlorpyrifos 
for both ground and other methods of application (41 and 42 lbs ai, respectively) were 
close. The average applied chlorpyrifos amount was 50 lbs ai in the aerial application. 
However, the average field size was smaller in ground (22 acre) than in aerial (57 acre) 
and other types (52 acres) of application methods. Therefore, ground application 
produced the highest average application rate (1.8 lbs ai/ac); the application rate for aerial 
and other types of application methods were quite similar to one another (Table 6). 

5.3.1 Distribution of Chlorpyrifos use 

Figure 2 depict the distribution of the total amount of active ingredient used (lbs), area 
treated with chlorpyrifos, and application rates (lbs ai/acre) for individual applications in 
the top ten counties in California between 2009 and 2011. There was almost no difference 
with respect to chlorpyrifos use within given years except at the 95th percentile level 
(Figure 2A). 
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Table 3. Monthly chlorpyrifos use by county and year (2009-2011) for the top ten counties in California. 

County Year Jan Feb Mar Apr May Jun Jul 
lbs ai 

Aug Sep Oct Nov Dec 

Kern 2009 
2010 
2011 

24391 
18856 
37800 

12980 
10473 
8601 

43043 
25502 
26366 

7093 
4897 
13144 

36898 
41395 
25566 

13007 
9484 
10795 

22361 
42644 
21444 

4679 
22610 
38306 

1479 
22981 
19245 

5943 
13456 
7224 

518 
8984 
1749 

109294 
6376 
8147 

Fresno 2009 
2010 
2011 

13641 
11345 
15214 

5384 
5749 
6301 

11884 
8965 
9200 

2001 
1805 
2075 

5604 
20683 
8033 

5352 
11717 
11015 

75883 
58042 
30725 

35737 
65281 
117643 

16370 
35003 
46145 

2370 
5282 
8466 

392 
1757 
2268 

286 
1522 
501 

Tulare 2009 
2010 
2011 

5873 
5436 
4308 

3137 
3551 
3294 

17104 
19461 
17157 

8934 
3610 
4409 

21960 
13397 
22162 

21903 
29483 
35137 

39370 
50267 
60259 

12385 
42838 
62193 

8057 
14276 
22122 

4900 
7712 
12850 

158 
1463 
734 

180 
185 
217 

Kings 2009 
2010 
2011 

0 
816 
556 

192 
76 
155 

2484 
2153 
3123 

1050 
312 
980 

7397 
5798 
1118 

4198 
6673 
5774 

14153 
31182 
21135 

17350 
49339 
66704 

4823 
13997 
22139 

616 
330 
2156 

0 
0 
150 

0 
62 
271 

Stanislaus 2009 
2010 
2011 

5962 
4769 
656 

2539 
1530 
4541 

2525 
1518 
1152 

2981 
878 
583 

16611 
9251 
9626 

6013 
10178 
6949 

21144 
21033 
11504 

6504 
7405 
15177 

1252 
1897 
3625 

2401 
2203 
1563 

543 
2859 
855 

926 
1188 
242 

San Joaquin 2009 
2010 
2011 

177 
4590 
38 

8 
1277 
679 

13693 
7008 
3611 

1616 
3727 
614 

6191 
1603 
5465 

4398 
5472 
1973 

19728 
9578 
8335 

11042 
16153 
10669 

4686 
2195 
6858 

7877 
5151 
1599 

2394 
1933 
113 

12 
0 
30 
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Table 3. continued. 
County 

Imperial 

Year 

2009 
2010 
2011 

Jan 

5338 
2727 
4996 

Feb 

7398 
1632 
6130 

Mar 

4256 
3758 
5163 

Apr 

141 
2025 
985 

May 

1538 
1536 
222 

Jun Jul 
lbs ai 

1464 400 
85 43 
648 1074 

Aug 

279 
608 
3138 

Sep 

4212 
12335 
9202 

Oct 

14659 
20560 
25545 

Nov 

2407 
3139 
5734 

Dec 

3218 
940 
8185 

Monterey 2009 
2010 
2011 

2305 
2650 
1886 

6514 
6177 
3283 

7315 
5450 
4095 

2691 
2915 
2556 

3985 
4648 
3721 

5628 
6239 
4586 

6653 
6907 
5761 

5316 
4768 
5254 

1212 
1173 
2106 

1234 
1251 
817 

4343 
5233 
1973 

2815 
2318 
2247 

Merced 2009 
2010 
2011 

37 
875 
178 

2699 
395 
176 

28685 
2820 
4316 

1733 
1104 
3754 

4495 
2826 
3256 

4055 
2811 
1527 

4592 
8604 
6303 

5380 
11099 
6417 

3714 
3048 
2332 

2155 
6668 
594 

191 
1142 
3064 

0 
0 
2115 

Madera 2009 
2010 
2011 

0 
306 
75 

81 
607 
517 

4403 
1506 
1297 

284 
36 
971 

3737 
3788 
2432 

3597 
3500 
1744 

8605 
4313 
4199 

8857 
7541 
4702 

1996 
2465 
1715 

2525 
2955 
3821 

2741 
2319 
2054 

0 
0 
0 

Average 5860 3536 9634 2663 9831 7847 20541 22179 9755 5829 2040 5043 
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Table 4. Top ten commodities/agricultural crops based on total use (mass of active 
ingredient), corresponding percentage, and acres treated in California (2009-2011). 

Commodity Total use Percentage Area 
applied 

lbs ai % Acre 
Almond 823,990 21.6 406,315 
Alfalfa 535,920 14.0 1,121,517 
Walnut 519,824 13.6 281,843 
Orange 496,081 13.0 147,715 
Cotton 345,663 9.1 372,735 
Grapes 340,639 8.9 181,971 
Broccoli 132,885 3.5 97,717 
Corn 106,006 2.8 131,798 
Lemon 95,730 2.5 29,913 
Sugarbeet 82,161 2.2 123,557 

Table 5. Chlorpyrifos use by year and average annual value for the top ten 0 
commodities/agricultural crops in the top five counties. 

County Crop 2009 
Year 
2010 2011 

Average 

lbs ai lbs ai 
Kern Almond 173,083 70,210 186,265 143,186 

Alfalfa 18,977 41,109 151,484 70,523 
Grapes 
Orange 
Tangerine 
Cotton 

51,414 
23,722 
6,821 
125 

51,819 
33,438 
8,343 
8,217 

66,073 
78,333 
51,269 
26,130 

56,435 
45,164 
22,144 
11,491 

Lemon 3,083 6,524 8,649 6,086 
Sorghum 
Onion 

732 
348 

268 
1,515 

8,081 
6,703 

3,027 
2,855 

Wheat 235 1,847 5,968 2,683 

Fresno Almond 73,669 84,179 180,183 112,677 
Cotton 13,864 33,684 194,741 80,763 
Orange 
Alfalfa 

21,529 
24,202 

42,313 
21,522 

82,804 
57,747 

48,882 
34,490 
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Table 5. continued. 

County Crop 2009 
Year 
2010 2011 

Average 

lbs ai lbs ai 
Fresno Grapes 15,128 14,950 34,715 21,598 

Tangerine 2,989 5,204 17,554 8,583 
Peach 7,344 6,392 8,900 7,545 
Walnut 2,364 2,773 12,137 5,758 
Corn 3,827 3,399 8,142 5,123 

Nectarine 3,233 3,101 7,637 4,657 

Tulare Orange 66,374 87,329 314,092 155,931 
Alfalfa 13,317 36,629 92,272 47,406 
Walnut 17,225 11,422 41,235 23,294 
Almond 8,309 12,638 41,157 20,702 
Corn 4,402 8,848 42,322 18,524 
Grapes 12,594 12,977 19,095 14,889 
Tangerine 5,193 5,503 14,334 8,343 
Lemon 1,863 4,279 10,749 5,630 
Nectarine 3,104 2,381 5,018 3,501 
Wheat 4,447 1,280 4,484 3,404 

Kings Cotton 22,020 70,216 217,037 103,091 
Alfalfa 10,938 20,677 62,113 31,243 
Walnut 10,948 7,050 12,888 10,295 
Almond 3,031 8,094 5,884 5,669 
Corn 3,044 2,704 6,679 4,142 

Sorghum 718 1,068 3,716 1,834 
Grapes 1,014 446 825 762 
Wheat 440 75 1,394 636 
Onion 0 0 1,045 348 
Nectarine 0 36 262 99 

Stanislaus Almond 23,837 23,916 53,688 33,814 
Corn 65,737 4,056 21,332 30,375 
Walnut 23,949 25,212 41,581 30,247 
Grapes 5,663 5,035 5,815 5,505 
Alfalfa 3,311 2,382 6,139 3,944 

Sweet potato 889 729 6,129 2,583 
Citrus Fruits 0 952 3,338 1,430 
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Table 5. continued. 

County Crop 2009 
Year 
2010 
lbs ai 

2011 
Average 

lbs ai 
Stanislaus Peach 

Apple 
Outdoor grown 

plants 

1,199 
907 

20 

866 
791 

187 

0 
183 

603 

688 
627 

270 

Table 6. Statewide chlorpyrifos use by method of application in 2009-2011. 
Application Total Sum Average Sum Average Average 
method Number Applied Applied Applied Area Rate 

Amount Amount Area 
lbs ai ac lbs ai/ac 

Ground 55,407 2,257,671 41 1,231,927 22 1.8 
Aerial 21,693 1,085,502 50 1,235,480 57 0.9 
Other 454 19,283 42 23,511 52 0.8 

Sum 77,554 3,362,455 2,490,918 

Similar patterns can be observed in the cumulative distribution of treated area whereas 
there are small discrepancies between years at the 90th percentile level (Figure 2B). The 
application rate of chlorpyrifos differentiates slightly at the 95th percentile level between 
years (4.0 lbs ai/ac in 2009, 5.1 lbs ai/ac in 2010, and 5.6 lbs ai/ac in 2011) (Figure 2C). 
For grapefruit, lemons, oranges and other citrus fruits, the recommended maximum label 
application rate for chlorpyrifos is 6 lbs ai/acre. 

6. AIR MONITORING RECOMMENDATIONS 

Using recent pesticide use report information for 2009-2011, CPDR suggests that the 
CARB monitors one ground application (67 %) on site for chlorpyrifos and its oxygen 
analog.  Based on a preliminary assessment of the toxicology data, CDPR requests 
targeting to the concentration level of 0.03 µg/m3 as the quantitation limits for 
chlorpyrifos and the chlorpyrifos oxygen analog (CDPR, 2013). 

6.1 Application site monitoring 

Table 4 indicates that almost 81 % of Chlorpyrifos use was on the orchards, cotton, and 
grapes. The selection of county and time of monitoring can be made based on the data 
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Figure 2. Cumulative frequency plot of chlorpyrifos for (A) amount applied (lbs ai), (B) 
treated area (ac) per application, and (C) rate of application, vs. percentile by year (2009– 
2011) in California’s top ten counties. 
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provided in Tables 3 and 4. The CDPR suggests that ground application should be chosen 
as the method of application in the monitoring study with an application rate of 2-3 lbs 
ai/ac to a treated field of between 20-40 acres in size. 

A minimum of eight samplers should be positioned around the application site, one on 
each side of the site and one at each corner. A ninth replicate sampler should be 
collocated at one position. Ideally, samplers should be placed a minimum of 20 m from 
the application area. CDPR recommends that CARB coordinate with the County 
Agricultural Commissioner for site selection. If a site is located on private property, 
permission from the property owner must be obtained before monitoring. Air samples 
should be taken before, during, and after application and for three daytime/overnight 
sampling periods. The start and end of the application should occur during daylight hours. 
Table 7 denotes the recommended sampling periods for collecting air monitoring samples 
before (pre-application), during (application), after application (post-application), and for 
three  day time/overnight sampling periods. 

Table 7. Sampling periods recommended for air monitoring an onsite. 

Sampling periods Start time End time 

1. Pre-application 12-24 h prior to application Prior to application start 

2. Application Start of application Until 1 h before sunset 

3. Post-application 1 h before sunset 
1 h after sunrise 
1 h before sunset 
1 h after sunrise 
1 h before sunset 

1 h after sunrise† 
1 h before sunset 
1 h after sunrise† 
1 h before sunset 
1 h after sunrise† 

† All overnight samples must include the period from one hour before sunset to one hour 
after sunrise. 

Moreover, the field spikes and trip blanks should be prepared in the laboratory and run in 
the field with the samples for quality assurance. When CARB prepares the monitoring 
reports, CDPR requests the following information to be included accurately (use GPS 
coordinates if applicable with World Geodetic System [WGS84] of 1984): 

1) A record of the application site, including topographic features. 
2) A record of the positions of the monitoring equipment with respect to the 
application site, including the exact direction and distance of the samplers from 
the edge of the application site. 

3) A record of pesticide application, including application dosage or quantity of 
pesticide applied, application starting and ending time, method and application 
rate, etc. 
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4) A drawing of the monitoring site showing the precise location of the 
meteorological equipment, trees, buildings, and other obstacles with respect to 
North (identified as either true or magnetic North). 

5) Meteorological data collected at 5-minute intervals including wind speed and 
direction, humidity, air temperature and comments regarding degree of cloud 
cover. 
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1.0 Introduction 

The California Department of Pesticide Regulation’s (DPR) memorandum dated 
February 19, 2014, “Proposed Toxic Air Contaminant Monitoring For 2014”, requests 
that the Air Resources Board (ARB) conduct a comprehensive air monitoring study for 
the insecticide O, O-diethyl O-3,5,6-trichloro-2-pyridyl-phosphorothioate (Chlorpyrifos) 
during a ground application. 

This study will consist of eight sampling periods. 

1) A background sample period duration time minimum 12-24 hours (begin Thursday) 
2) Application sampling period begins Thursday Evening/Friday Morning until one (1) 

hour after end of application 
3) The first post application daytime sampling period begins Friday morning one (1) 

hour after end of application until one (1) hour before sunset. 
4) Post application #2 overnight sampling period begins Friday evening one (1) hour 

before sunset and is removed one (1) hour after sunrise on Saturday morning. 
5) Post application #3 daytime sampling period begins Saturday morning one (1) hour 

after sunrise and is removed one (1) hour before sunset. 
6) Post application #4 overnight sampling period begins Saturday evening one (1) 

hour before sunset and is removed one (1) hour after sunrise Sunday morning. 
7) Post application #5 daytime sampling period begins Sunday morning one (1) hour 

after sunrise and is removed one (1) hour before sunset. 

The background sampling period will be performed 12 to 24 hours prior to the 
application of Chlorpyrifos. The application sampling period will begin 1 hour prior to the 
application of Chlorpyrifos and stop 1 hour after application completion. There will be a 
total of 85 resin sorbent tube samples: 63 background/application/post application, nine 
(9) field spikes, one (1) trip spike, one (1) trip blank, one (1) field blank, and ten (10) 
spares. 

Background sampling will be started the day before the application and end 
approximately one (1) hour prior to the start of the application or when the elapsed time 
reaches a minimum of 12 hours.  Eight (8) background samplers will be placed around 
the perimeter of the field along with one (1) collocated sampler and one (1) field spike 
sampler on the downwind side. 

2.0 Project Goals and Objectives 

The primary goal of this monitoring project is to measure the concentrations of 
Chlorpyrifos in the ambient air during and after application. 
To achieve the project goal, the following objectives should be met: 
1) Identification of monitoring sites that mutually satisfies criteria for ambient air 

sampling and DPR’s requirements. 
2) Appropriate application of sampling/monitoring equipment to determine Chlorpyrifos 

concentrations in the air adjacent to the application. 
3) Application of relevant field quality assurance/quality control practices to ensure the 

integrity of field samples. 
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4) A final report containing all relevant information, data and results gathered in the 
course of MLD’s activities during the planning and execution of this project 

3.0 Contacts 

Mac McDougall, Manager 
Special Purpose Monitoring Section 
(916)327-4720 
emcdouga@arb.ca.gov 

James Pham, Air Pollution Specialist 
Special Purpose Monitoring Section 
(916)327-4716 
James.Pham@arb.ca.gov 

Megan McKay, Air Pollution Specialist 
Special Purpose Monitoring Section 
(916)324-4121 
Megan.McKay@arb.ca.gov 

Steve Aston, Air Resources Engineer 
Special Purpose Monitoring Section 
(916)327-4724 
Steve.Aston@arb.ca.gov 

Kathy Gill, Manager 
Organics Laboratory 
(916)445-9483 
Kathy.Gill@arb.ca.gov 

Cathleen Roush, Air Pollution Specialist 
Organics Laboratory 
(916)445-1051 
Cathleen.Roush@arb.ca.gov 

Pam Wofford, Agriculture Program Supervisor 
Department of Pesticide Regulation 
(916)825-8076 
pwofford@cdpr.ca.gov 

4.0 Study Location 

A Chlorpyrifos application is planned for July in the town of Linden, CA in San Joaquin 
County. The field is located at coordinates 37.992133, -121.096870. The field is located 
at the intersection of Duncan Road and Wagner Lane. 
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5.0 Study Design 

The Chlorpyrifos sampling schedule is listed in Table 1 (Sampling Periods). For July 
2015, sunrise occurs at 0500 PST (6:00 AM PDT) and sunset occurs at 0710 PST 
(08:10PM PDT). 

TABLE 1: SAMPLING PERIODS 

All overnight samples must include the period from one hour before sunset to one hour 
after sunrise. 

a) Background sampling will start the day before the application for a minimum of 
12 hours, but no more than 24 hours. The background samples will be removed 
at least one (1) hour prior to the start of the application. The background 
samplers will be installed at all four corners and at each of the four sides of the 
field at quarterly lengths with one (1) field spike sampler and one (1) collocated 
sampler next to the downwind site for a total of ten (10) samplers. The field spike 
samples will be pre-spiked with a concentration of 0.05 µg of Chlorpyrifos per 
sample. 

b) The application sampling period will start approximately 30 minutes prior to the 
ground application of Chlorpyrifos and will continue until six (6) hours into the 
application (note percentage of field covered if application is still in progress) or 
until 1 hour after the completion of the application, whichever is sooner. The first 
post application sample will start one (1) hour after end of application until one 
(1) hour after sunrise.  Second post application daytime sampling period will 
start one (1) hour after sunrise and continue until one (1) hour before sunset. 
Third post application overnight sampling period will start one (1) hour before 
sunset and will continue until one (1) hour after sunrise. Fourth post application 
daytime sampling period will start one (1) hour after sunrise and will continue 
until one (1) hour before sunset. Fifth post application overnight sampling period 
will start one (1) hour before sunset and will continue until one (1) hour after 
sunrise. 

c) There will be eight (8) sampling sites around the field. For a square field, four (4) 
sites will be located at each corner and four (4) sites will be located at quarterly 
lengths on each side. The projected downwind site will have two additional 
samplers, one (1) collocated and one (1) field spike, located within 0.6 meters of 
the primary sampler. All sampler intakes will be 1.7 meters (67 + 6 inches) 
above the ground. Samplers will be placed 20 +10 meters (33 to 98 feet) from 
the edge of the field. 

d) Each sample will be collected by passing a measured volume of ambient air 
through one XAD-2 resin sorbent tube that is mounted on a sampling tree as 
shown in Figure 1. Sample flow is controlled by an inline rotameter (flow range of 
0-5 LPM) and the resin sorbent tube will be protected from direct sunlight or rain. 
Prior to each sampling period, the sampler is checked for leaks. After the sample 
resin sorbent tube is installed, the flow rate will be set at 3.0 liters per minute 
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(1pm) using a digital mass f low meter. The f low rate will be checked at the end of 
each sampling period and the average of the start and stop flows shall be 3.0 1pm 
.:!:,20%. At the end of each sampling period, the tubes will be placed in culture 
tubes with an identification label affixed and placed in a dry ice cooler. The f ield 
log sheet and resin sorbent tube label will contain the following information: log #, 
sample name, sampler ID number, start and end date/time, start/end elapsed 
time meter reading, start/end mass flow meter display read ing, comments (if 
appl icable ), weather conditions and the start/end initials of the operator. The 
exposed XAD-2 resin sorbent tubes (SKC #226-30-06) with 400 and 200 mg of 
packing are stored in an ice chest (on dry ice) orina freezer unti l extracted in the 
laboratory. 

1.7~ers 

FIGURE 1: AIR SAMPLER TREE WITH PUMP 

e) In order to reduce direct exposure to ARB staff during the pesticide application 
period all samplers will begin a minimum of thirty minutes prior to the start of the 
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application. At the end of each sampling period the following general procedure 
will occur at each site; flows will be verified, documentation completed, all resin 
sorbent tubes removed, the batteries replaced, a new resin sorbent tube installed 
and flows adjusted if necessary. Field notes and observations will be recorded 
(such as Chlorpyrifos application flow rate and total amount of Chlorpyrifos 
applied). 

f) Meteorological data will be collected using a Met-One Automet portable 
meteorology system. The Automet will be located no closer than twenty meters 
from the edge of the field being monitored. The meteorological sensors will be 
installed between 7.5 meters above the ground. The AutoMet station will 
continuously measure and record 5 minute averages for wind speed, wind 
direction, ambient temperature and percent relative humidity throughout the 
background and application sampling periods. 

g) The MLD will provide DPR with a final report containing all relevant information, 
collected data and analytical results gathered during the course of the study. 

6.0 Sampling and Analysis Procedures 

Special Purpose Monitoring Section (SPM) staff will hand-carry resin sorbent tubes to 
and from MLD’s laboratory in Sacramento, and to and from the sampling location. The 
resin sorbent tubes will not be exposed to extreme conditions or subjected to rough 
handling that might cause loss or degradation of sample. At the end of the each 
sampling period, all resin sorbent tubes will be removed from the sampler, placed in a 
culture tube, labeled, and secured in a dry ice cooler. 

After each sampling period, the operator will replace the batteries for each pesticide 
sampler with charged batteries, install a new resin sorbent tube, and install the rain/sun 
shield over the resin tube at each sampling site. The resin sorbent tube field log sheet 
(See Figure 2) shall be filled out along with the resin sorbent tube label. Prior to any 
sampling, flows will be set to 3.0 + 0.3 lpm.  At the start of each sampling period, the 
pesticide samplers will be manually turned on and the start date, time, elapsed time 
meter reading and indicated flow rate will be recorded. At the end of each sampling 
period, the flow rate will be measured, the pesticide sampler manually shut off and the 
following recorded on the resin sorbent tube field log sheet; end date, time, elapsed 
time meter reading and flow. 

Sampling will occur as scheduled unless ambient conditions at the start include rain or 
instantaneous gusts of wind over ten (10) miles per hour. All reported sampling times, 
including meteorological data, will be reported in Pacific Standard Time (PST). 

The Northern Laboratory Branch (NLB) will supply Special Purpose Monitoring with 85 
resin sorbent tube samples: 63 background/application/post application include nine (9) 
collocated, nine (9) field spikes, one (1) trip spike, one (1) trip blank, one (1) field blank, 
and ten (10) spares. A label will be affixed around the top section of the resin sorbent 
tube identifying the sample. Spikes and other QC resin sorbent tubes will be identified. 
The NLB will perform analyses for Chlorpyrifos on all collected samples and report 
results to SPM in electronic format (Excel) and hardcopy. Laboratory analysis will be 
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performed in accordance with the draft standard operating procedures, “Method 
Development for the Sampling and Analysis of O, O-diethyl O-3,5,6-trichloro-2-pyridyl-
phosphorothioate ...” The current analytical Method Detection Limit (MDL) is 0.002 
ug/mL for Chlorpyrifos.  The laboratory’s operating procedure is included in this Protocol 
as Appendix A. 

The following resin sorbent tube validation and analytical quality control criteria will be 
followed during pesticide analysis. 

1. Sample Hold Time: Sample hold time criteria will be consistent with the 
laboratory’s operation procedure stated 28 days. 

2. Duplicate Analysis: Laboratory to provide duplicate analytical results and the 
corresponding relative percent difference (RPD) 

3. Method Detection Limit (MDL): Sample analysis results less than the MDL shall 
be reported as a less than numerical value. This less than numerical value shall 
incorporate any dilutions (dilution factor will be included in the report) 

4. Analytical Linear Range: Analytical results greater than 10% of the highest 
calibration standard shall be diluted and reanalyzed within the calibrated linear 
range. 

7.0 List of Field Equipment 

Quantity Item Description 

(1) Met-One Automet portable meteorology system consisting of a data logger and 
calibrated sensors measuring 5 minute averages for wind speed, direction, 
ambient temperature, and relative humidity. 

(1) Measuring Wheel 
(1) 200 foot measuring tape 
(1) Tripod and compass 
(1) Global Positioning System (GPS) with backup batteries and carrying case 
(1) Digital Camera with backup batteries and carrying case 
(2) Aalborg certified mass flow meter 0-5 lpm 
(92) Resin sorbent tubes (10 field spikes, 1 trip spike, 1 trip blank, 56 

background/application/post application and 10 spares) 
(10) Pesticide sampler each equipped with one (1) each sampling train and voloflows 

setup to sample one (1) resin tube. 
(12) Pump, 12 VDC. 
(80) Battery, 12 VDC 40 amps. 
(6) Chargers 

8.0 Quality Control 

Quality control procedures will be observed to ensure the integrity of samples collected 
in the field. National Institute of Standards and Technology (NIST) traceable transfer 
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standards will be used to calibrate meteorological sensors and measure sample flow 
rates. 

The sample flow rate of the pesticide samplers will be measured using certified mass 
flow meters with a range of 0-5 liters per minute. 

The metrological sensors will be calibrated and aligned following the procedures 
outlined in the standard operating procedures on the Air Monitoring Web Manual at the 
following link. 

http://arb.ca.gov/airwebmanual/amwmn.php?c=5&t=sop 

A label will be affixed around the top section of the resin sorbent tube identifying the 
sample with the following information: log #, sample name, sampler ID number, start 
and end date and time, start and end elapsed time meter (ETM) reading, start and end 
mass flow meter display reading and operators initials. Collocated (side-by-side) air 
samplers will operate at one site during the study period. This collocated site will be 
located at the projected downwind site. 

Field Spike (FS): Ten (10) field spikes will be prepared by the laboratory by injecting 
resin sorbent tubes with a known concentration of Chlorpyrifos. The field spike resin 
sorbent tubes will be coupled with a pesticide sampler and collocated next to the 
projected downwind sampler. One (1) each field spike will be collected during each 
sampling period. 

Trip Spike (TS): A trip spike will be prepared by the laboratory by injecting a resin 
sorbent tube with a known concentration of Chlorpyrifos with the same level as the field 
spikes. The trip spike resin sorbent tube accompanies the sample resin sorbent tubes 
from the lab to the field but is not sampled. 

Trip Blank (TB): A trip blank will be prepared by the field staff. The trip blank resin 
sorbent tube accompanies the sample resin sorbent tubes from the lab to the field and 
back to the lab but is not sampled. 

Collocated (C): Collocated samples will be collected at the designated down wind 
sampling site during all sampling periods. 

Valid samples are those that have a final corrected average flow within + 20% of 3.0 
LPM. 

Site/Sample Identification 
The Chlorpyrifos application sampling sites will be named accordingly for the 
background, ambient, application, and post application. The naming convention will 
follow the formula “Site Location – Sample Number.” The background samples will have 
a name leading with “BKG.” Collocated and field spikes will have an additional C or FS 
in the name. 

Background Site Naming:
BKG - *Site Location* 
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Application and Post-Application Site Naming:
*Site Location* - *Sample Number* (C/FS, if applicable) 

Letter Abbreviations: 
N = North Side 
NE = North-east Corner 
E = East Side 
SE = South-east Corner 
S = South Side 
SW = South-west Corner 
W = West Side 
NW = North-west Corner 

C = Collocated 
FS = Field Spike 

TS = Trip Spike 
TB = Trip Blank 
FB = Field Blank 

Following the quality control procedures listed above will ensure the quality and integrity 
of the samples collected in the field and will insure accurate field and laboratory results. 

9.0 Deliverables 

9.1 Northern Laboratory Branch (NLB) Deliverables 

Within 90 days after the last collected sample is received at the laboratory, the 
NLB will provide SPM with a report that will include the following topics: 
1) Table(s) of sample to include: 

a. Sample identification (name). 
b. Date sample received from field. 
c. Date sample analyzed. 
d. Dilution ratio. 
e. Analytical results. 

2) All equations used in calculating analytical results. 
3) Table of duplicate results including calculated relative percent difference 

(RPD) when applicable. 
4) Table of collocated results. 
5) Table of analytical results from all field, trip and laboratory spikes including 

percent recoveries when applicable. 
6) Table of analytical results from all trip blanks. 
7) Table of analytical results from all laboratory blanks, standards and control 

checks performed, including dates performed and relative percent 
recoveries when applicable. 
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8) Copy or location of analytical method or Standard Operating Procedures 
(SOP) used for analysis. 

9) Section or provision listing or reporting any and all deviations from 
analytical SOP and this protocol. 

9.2 Air Quality Surveillance Branch Deliverables 

Within 90 days from receipt of the final results report from the NLB, AQSB will 
provide DPR with a report containing the following topics: 
1) Sampling Protocol. 
2) Personnel Contact List. 
3) Site Maps. 
4) Site Photographs. 
5) Site Descriptions and Measurements (site, sampler, GPS coordinates, 

inlet height, distance to roads, site-specific comments, Chlorpyrifos 
application rate, and total pounds or gallons of Chlorpyrifos applied). 

6) Sample Summary Table. 
7) Field Log Sheets. 
8) Laboratory Analysis Reports with calculations in electronic format. 
9) Met Station and Sampler Calibration Reports. 
10) Transfer Standards’ Certification Reports. 
11) Disk containing electronic files of 5-minute averaged Meteorological Data. 
12) Disk containing electronic files of Report. 
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XAD-2 RESIN SORBENT TUBE FIELD LOG SHEET 
Project: Chlorpyrifos  Pesticide Application Air Monitoring 
Start Flow Set: 3.0 +0.3 lpm    End Flow Criteria: 3.0 lpm +20% 

Sampler 
ID 

Number 

Date & Time 
Entry Example (6/14/08 13:42) 

Elapsed Time Meter 
(ETM) 

Mass Flow Meter 
Display 

Corrected 
Average 
Flow 

Weather 
K,P,C,F&R Initials Log 

# 
Sample 
Name 

Comment 
Number Start End Start End Start End Start End Start End 

MFM Used #: Slope: Intercept: 

1 of 6 Weather Codes: K = Clear, P = Partly Cloudy, C = >67% Cloudy, F = Fog and R = Rain (any) 

Figure 2:  Resin Sorbent Tube Field Log Sheet 
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APPENDIX C 

Laboratory Analysis Method 



California Environmental Protection Agency 

S-Air Resources Board 

Method Development for the 
Sampling and Analysis of O, 0-diethyl 0-3,5,6-trichloro-2-pyridyl­

phosphorothioate (Chlorpyrifos) and its Oxygen Analog (Chlorpyrifos-Oxon) in 
Application Air using Gas Chromatography/Flame Photometric Detector 

Special Analysis Section 
Northern Laboratory Branch 

Monitoring and Laboratory Division 

DRAFT 

Revision 1 
7/3/13 

Approved by: 

Russell Grace, Manager 
Special Analysis Section 

DISCLAIMER: Mention of any trade name or commercial product in this Standard Operating 
Procedure does not constitute endorsement or recommendation of this product by the Air 
Resources Board. Specific brand names and instrument descriptions listed in the Standard 
Operating Procedures are equipment used by the ARB laboratory. Any functionally equivalent 
instrumentation can be used. 



1. SCOPE 

The current method is for the analysis of O, O-diethyl O-3,5,6-trichloro-2-pyridyl-
phosphorothioate (Chlorpyrifos) and its Oxygen Analog (Chlorpyrifos-Oxon) using a gas 
chromatograph with a flame photometric detector. The procedure is for the analysis of 
application air monitoring of Chlorpyrifos and Chlorpyrifos-Oxon using XAD-2 resin 
tubes. The Department of Pesticide Regulation (DPR) asked the Air Resources Board 
(ARB) to analyze for Chlorpyrifos and Chlorpyrifos-Oxon during agricultural application 
monitoring with an estimated quantitation limit of 0.03 µg/m3. 

2. SUMMARY OF METHOD 

Resin tubes, XAD-2, are placed on the sampler for 24 hours at a flow rate of 3.0 liters 
per minute (LPM). The samples are stored in an ice chest or refrigerator until extracted 
with dichloromethane (DCM).   A gas chromatograph with a flame photometric detector 
(FPD) is used for analysis. 

3. INTERFERENCES/LIMITATIONS 

Interferences may be caused by contaminants in solvents, reagents, glassware and 
other processing apparatus that can lead to discrete artifacts or elevated baselines.  A 
method blank, including both solvent and resin, must be analyzed with each batch of 
samples to detect any possible interference. 

4. EQUIPMENT AND CONDITIONS 

A.  Instrumentation 

Agilent 7890A Series gas chromatograph with flame photometric detector 

Injector: Splitless, Liner: sp/less single taper liner with glass wool 
Heater 220°C, Pressure 10 psi 

Column: Agilent 19091J-413  HP-5  5% Phenyl Methyl Siloxane, 30 meter, 320 
µm i.d., 0.25 µm thickness, or equivalent 

GC Temperature Program: Oven initial 150°C, hold 2 min. Ramp to 230°C @ 
10°C/min., hold 7.0 min. 

Flows: Column: He: 1.34 ml/min, 10.0 psi. (average velocity: 28.968 cm/sec) 
Detector: H2: 95 ml/min, Air: 75 ml/min, Makeup (N2): 30 ml/min 

Retention times: Chlorpyrifos-Oxon 10.883 min; Chlorpyrifos 11.037 min 
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B.  Auxiliary Apparatus 

1. Precleaned vials, 8 ml capacity with Teflon caps 
2. Whatman Disposable Glass Microfiber Syringe Filter 25mm GD/X 
3. Disposable syringes, 3 ml 
4. Sonicator 
5. GC vials with septum caps 

C. Reagents and Sampling Media 

1. Dichloromethane, Pesticide grade or better 
2. Chlorpyrifos, Chem Service lot# 1361200 Chlorpyrifos, Chem Service lot# 

1408200, Chlorpyrifos-Oxon, Chem Service lot# 1284900 
3. XAD-2 resin sorbent tubes, Cat. No. 226-30-06, SKC, Inc. Eighty Four, PA 

5. ANALYSIS OF SAMPLES 

1. It is necessary to analyze a solvent blank with each batch of samples. The 
blank must be free of interferences. A solvent blank must be analyzed after 
any sample that may result in possible carry-over contamination. 

2. A five-point calibration curve shall be analyzed with each batch of samples. 
Due to instrument sensitivity, Chlorpyrifos-Oxon will be calibrated at a 
concentration two and a half times the concentration of Chlorpyrifos. The 
calibration will be 0.02-0.20 µg/ml for Chlorpyrifos and 0.05-0.50 for 
Chlorpyrifos-Oxon. 

3. A calibration check sample is run after the calibration, after every ten samples 
and at the end of the sample batch. The value of the calibration check must 
be within +3σ (the standard deviation) or +10% of the expected value 
whichever is greater.  If the calibration check is outside this limit, then those 
samples in the batch after this calibration check need to be reanalyzed. 

4. With each batch of XAD-2 samples analyzed, a laboratory blank and a 
laboratory control spike will be run concurrently.  A laboratory blank is XAD-2 
extracted and analyzed the same way as the samples. A laboratory control 
spike is XAD-2 spiked with a known amount of standard. The laboratory 
control sample is extracted and analyzed the same way as the samples. 
Laboratory control samples should have recoveries that are greater than or 
equal to 70% of the theoretical spiked value. 

5. For XAD-2 analysis, score and snap the sample resin tube, transfer the front 
bed of the resin tube into an 8-ml vial.  (Save the back-up bed for future 
analysis if necessary.)  Rinse the tube with 3.0 ml of DCM into the extraction 
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vial.  Cap and place the vial in the sonicator for one hour.  Filter the samples 
using a 3-ml syringe capped with a glass microfiber syringe filter directly into 
a GC vial and cap securely. 

6. The atmospheric concentration of the XAD-2 samples is calculated according 
to: 

Concentration (µg/m3) = Extract Concentration (µg/ml) X 3 ml / Air Volume 
Sampled (m3) 

6. QUALITY ASSURANCE 

A.  Instrument Reproducibility 

The reproducibility of the instrument and analytical method was established by 
analyzing five (5) 1.0 µl injections of Chlorpyrifos/Chlorpyrifos-Oxon standard at 
three concentrations (low, mid, and high).  The low, mid and high concentrations 
were 0.02/0.05, 0.05/0.125 and 0.20/0.50 µg/ml, respectively. Table 1 and Table 
2 show the results of the instrument reproducibility for Chlorpyrifos and 
Chlorpyrifos-Oxon. 

TABLE 1 

REPRODUCIBILITY STUDY 
CHLORPYRIFOS 

Sample Number 
Target Concentration (µg/ml) 

Low Level 
0.02 

Mid Level 
0.05 

High Level
0.20 

1 0.02 0.05 0.19 
2 0.02 0.05 0.19 
3 0.02 0.05 0.19 
4 0.02 0.05 0.19 
5 0.02 0.05 0.19 

Average 0.02 0.05 0.19 
SD 0.00 0.00 0.00 
RSD 2.04 1.44 0.85 
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TABLE 2 

REPRODUCIBILITY STUDY 
CHLORPYRIFOS-OXON 

Sample Number 
Target Concentration (µg/ml) 

Low Level 
0.05 

Mid Level 
0.125 

High Level
0.50 

1 0.057 0.114 0.474 
2 0.055 0.119 0.475 
3 0.056 0.113 0.491 
4 0.056 0.112 0.501 
5 0.057 0.113 0.502 

Average 0.056 0.114 0.489 
SD 0.001 0.003 0.013 
RSD 1.679 2.334 2.745 

B.  Calibration 

A five-point calibration curve is made ranging from 0.02/0.05 µg/ml to 0.20/0.50 
µg/ml for Chlorpyrifos and Chlorpyrifos-Oxon. 

C.  Calibration Check 

A calibration check sample is run after the calibration, after every ten samples 
and at the end of the sample batch to verify the system is in calibration. The 
value of the check must be within +3σ (the standard deviation) or +25% of the 
expected value whichever is greater.  If the calibration check is outside the limit, 
then those samples in the batch after this calibration check need to be 
reanalyzed. 

D.  Method Detection Limit 

The method detection limit (MDL) is based on US EPA MDL calculation.  Using 
the analysis of seven (7) replicates of a low-level matrix spike, the method 
detection limits (MDL) and the estimated quantitation limits (EQL) for Chlorpyrifos 
and Chlorpyrifos-Oxon are calculated by: MDL = 3.14*(std dev values), where std 
dev = the standard deviation of the concentration calculated for the seven 
replicate spikes. Table 3 shows the results of the EQL determination. 
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TABLE 3 

METHOD DETECTION LIMIT AND ESTIMATED QUANTITATION 
LIMIT DETERMINATION 

low standard 
replicate# 

Chlorpyrifos 
(µg/ml) 

Chlorpyrifos-
oxon (µg/ml) 

1 0.017 0.058 
2 0.016 0.061 
3 0.016 0.061 
4 0.015 0.063 
5 0.017 0.064 
6 0.015 0.067 
7 0.017 0.069 

average 0.016 0.063 
std deviation 0.001 0.004 

MDL 0.002 0.012 
MDL (µg/ml)* 0.007 0.036 

EQL (µg/m3)** 0.01 0.04 

MDL = 3.143*STD * per sample, assuming a 3 ml extract volume 
EQL = 5*MDL ** assuming a sampler flow rate of 3 liters per minute 

Results below the EQL but greater than or equal to the MDL are reported to one 
significant figure.  Results less than MDL are reported as the calculated MDL to 
one significant figure. 

E.  Collection and Extraction Efficiency (Recovery) 

Chlorpyrifos and Chlorpyrifos-Oxon at low and high-end concentrations was 
spiked on XAD-2 tubes (four at each concentration). The spiked tubes are 
placed on a field sampler with airflows of 3 LPM for 24 hours. The samples were 
extracted with DCM and prepared as described in section 5. The average 
percent recovery of Chlorpyrifos should be + 20% of the expected value.  The 
average percent recovery of the low spikes and high spikes was greater than 
80%. Tables 4 and 5 show the results of the recovery study. 
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TABLE 4 

COLLECTION AND EXTRACTION EFFICIENCY OF 
CHLOPYRIFOS 

Spike Level 
(µg/ml) 

Sample 1 
(µg/ml) 

Sample 2 
(µg/ml) 

Sample 3 
(µg/ml) 

Sample 4 
(µg/ml) 

Average 
(µg/ml) 

Standard 
Deviation 

Average % 
Recovery 

low level 
(0.02 µg/ml) 0.016 0.018 0.021 0.017 0.018 0.002 89.01 
high level 
(0.20 µg/ml) 0.189 0.190 0.186 0.195 0.190 0.003 95.14 

TABLE 5 

COLLECTION AND EXTRACTION EFFICIENCY OF 
CHLORPYRIFOS-OXON 

Spike Level 
(µg/ml) 

Sample 1 
(µg/ml) 

Sample 2 
(µg/ml) 

Sample 3 
(µg/ml) 

Sample 4 
(µg/ml) 

Average 
(µg/ml) 

Standard 
Deviation 

Average % 
Recovery 

low level 
(0.05 µg/ml) 0.080 0.084 0.076 0.079 0.080 0.003 159.54 
high level 
(0.50 µg/ml) 0.633 0.661 0.634 0.671 0.650 0.016 129.93 

F. Breakthrough 

A breakthrough study was conducted using XAD-2 tubes spiked with low and 
high concentrations of Chlorpyrifos and Chlorpyrifos-Oxon. The spiked tubes 
were placed on field samplers with airflows of 3 LPM for 24 hours.  Chlorpyrifos 
and Chlorpyrifos-Oxon were not detected in the secondary section of the XAD-2 
cartridges. 

G. Storage Stability 

A 28-day storage stability study for Chlorpyrifos and Chlorpyrifos-Oxon was 
conducted with spiked XAD cartridges.  Fifteen XAD cartridges were spiked with 
0.02/0.05 µg/ml Chlorpyrifos/Chlorpyrifos-Oxon and fifteen XAD cartridges were 
spiked with 0.20/0.50 µg/ml Chlorpyrifos/Chlorpyrifos-Oxon.  Three XAD 
cartridges were analyzed at each concentration the same day they were spiked 
to give day 0 results. The remaining spiked cartridges were stored in a freezer 
until analyzed at days 7, 14, 21, and 28 of the study. Chlorpyrifos and 
Chlorpyrifos-Oxon were stable up to 28 days at both concentrations. The results 
of the storage stability study are shown in Tables 6 and 7. 
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TABLE 6 

STORAGE STABILITY STUDY 
CHLOPYRIFOS 

Spike Level 
(µg/ml) 

Day 0 Avg 
(µg/ml) 

Day 7 Avg 
(µg/ml) 

Day 14 Avg 
(µg/ml) 

Day 21 Avg 
(µg/ml) 

Day 28 Avg 
(µg/ml) 

Average Day 
0-28 (µg/ml) 

Standard 
Deviation 

Average % 
Recovery 

low level 
(0.02 µg/ml) 0.018 0.017 0.019 0.018 0.018 0.018 0.001 88.38 

high level 
(0.20 µg/ml) 0.178 0.195 0.196 0.194 0.195 0.192 0.007 95.83 

TABLE 7 

STORAGE STABILITY STUDY 
CHLOPYRIFOS-OXON 

Spike Level 
(µg/ml) 

Day 0 Avg 
(µg/ml) 

Day 7 Avg 
(µg/ml) 

Day 14 Avg 
(µg/ml) 

Day 21 Avg 
(µg/ml) 

Day 28 Avg 
(µg/ml) 

Average Day 
0-28 (µg/ml) 

Standard 
Deviation 

Average % 
Recovery 

low level 
(0.05 µg/ml) 0.087 0.078 0.090 0.068 0.061 0.077 0.011 153.23 

high level 
(0.50 µg/ml) 0.629 0.616 0.638 0.719 0.733 0.667 0.049 133.37 

H.  Safety 

This procedure does not address all of the safety concerns associated with 
chemical analysis.  It is the responsibility of the analyst to establish appropriate 
safety and health practices.  For hazard information and guidance refer to the 
material safety data sheets (MSDS) of any chemicals used in this procedure. 
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1.0 INTRODUCTION 

The Department of Pesticide Regulation (DPR) requested that the Air Resources Board 
(ARB) conduct application air monitoring analysis for o, o-Diethyl o-3,5,6-trichloro-2-
pyridyl-phosphorothioate (Chlorpyrifos) and its oxygen analog (Chlorpyrifos-Oxon). This 
report covers the method development, analytical results, and quality assurance results 
for Chlorpyrifos and Chlorpyrifos-Oxon during an application study in San Joaquin County 
in 2015.  DPR requested a method estimated quantitation limit (EQL) of 0.04 microgram 
per cubic meter (μg/m3) for both Chlorpyrifos and Chlorpyrifos-Oxon.  The EQL values 
achieved during this project were 0.01 μg/m3 and 0.02 μg/m3 for Chlorpyrifos and 
Chlorpyrifos-Oxon, respectively. 

2.0 METHOD 

2.1 Overview 

XAD-2 resin tubes were used to collect the application air samples.  After sampling, the 
resin tubes were stored at or below 4 degrees centigrade (°C) before extraction. The 
resin tubes were extracted with three milliliters (mL) of dichloromethane (DCM) and 
desorbed in an ultrasonic bath for 60 minutes. Sample extracts were then analyzed using 
a gas chromatograph with a flame photometric detector (GC-FPD).  Sample analysis and 
quantitation used an external calibration method.  The requested EQL for this method 
using XAD-2 resin tubes was to be calculated using a 24 hours (3 m3) sampling period. 
However, sampling was performed at 12 hours, therefore the EQL calculated was based 
on 12 hours (1.5 m3) of air collected. With the final extracted volume of 3 mLs, the EQL 
was determined to be 0.01 μg/m3 and 0.02 μg/m3 for Chlorpyrifos and Chlorpyrifos-Oxon, 
respectively 

2.2 Method Detection Limit (MDL) and Estimated Quantitation Limit (EQL) 

The determination of the MDL for this method followed the United States Environmental 
Protection Agency (U.S. EPA) procedures found in 40CFR Part 136 Appendix B.  The 
MDL was determined by analyzing seven (7) replicates of low level matrix spikes at 
concentrations of 0.020 µg/mL and 0.050 µg/mL (0.06 µg/sample and 0.15 µg/sample) for 
Chlorpyrifos and Chlorpyrifos-Oxon, respectively. 

Using five times the MDL value, the EQLs were determined to be 0.025 µg/sample and 
0.05 µg/sample for Chlorpyrifos and Chlorpyrifos-Oxon, respectively. 

An example calculation for the MDL and EQL are shown below in Table 1. 
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TABLE 1: Example Calculations for MDL and EQL. 

For Chlorpyrifos: s = O. 00049µglmL 
MOL= 3.143 x s = 3.143 x 0.00049 µglmL = 0.0015µgl mL 
MDL for total µglsample = 3 x O. 0015µglmL = O. 005µg/sample * 
EQL = 5 x MOL= 5 x 0.0015µglmL = 0.010µglmL 
EQL for total µg/sample = 5 x 0.005µg/sample= 0.025µg/sample* 

For Chlorpyrifos-Oxon: s = 0.001µglml 
MOL = 3. 143 x s = 3. 143 x O. 001 µglmL = O. 003µglmL 
MDL for total µg/sample = 3 x 0.003µgl mL = 0.010µg/sample* 
EQL = 5 x MOL= 5 x 0.003µglmL = 0.15µglmL 
EQL for total µg/sample = 5 x 0.010 µglsample = 0.05µg/sample* 

s = the standard deviation of the concentration calculated for the seven replicate spikes 
* assuming a 3mL final extract volume 

3.0 CHLORPYRIFOS ANO CHLORPYRIFOS-OXON RESUL TS SUMMARY 

The laboratory received a total of 63 application samples plus seven field spikes, one field 
blank, one trip blank, and one trip spike on July 27, 2015. lnitial analyses of all 
application air samples and the corresponding quality control (QC) samples were 
performed within analytical hold times. The calibration range utilized was 0.02 µg/ml to 
0.2 µg/ml for Chlorpyrifos and 0.05 µg/ml to 0.5 µg/ml for Chlorpyrifos-Oxon . The 
target concentration for the continuing calibration verification (CCV) standard for the 
sample analysis was 0.14 µg/ml and 0.34 µg/ml for Chlorpyrifos and Chlorpyrifos-Oxon, 
respectively. 

Many of the samples required dilutions and /or re-analysis for Chlorpyrifos because the 
analyte concentrations exceeded the upper calibration range. The GC-FPD was 
recalibrated with an elevated calibration range of 0.02 µg/ml to 1 O µg/ml for Chlorpyrifos 
and 0.05 µg/ml to 5.0 µg/ml for Chlorpyrifos-Oxon. The CCV for the re-analyzed 
samples was 5.0 µg/ml and 2.5 µg/ml, for Chlorpyrifos and Chlorpyrifos-Oxon, 
respectively. The re-analyses were performed after the 28 day hold time period. 

4.0 ANAL YTICAL QUALITY CONTROL RESUL TS 

4. 1 System Blanks 

A system blank was analyzed with each analytical batch , after each CCV, after every 
tenth sample, and after any samples that contained high levels of Chlorpyrifos orco-
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extracted contaminants. System blanks were analyzed to insure the solvent and 
instrument did not contribute interferences to the analysis and to minimize possible 
carryover from high level samples. No target analytes were detected in any system 
blanks. 

4.2 Method Blanks 

The method blank is an XAD-2 resin tube prepared and analyzed as described for the 
application samples with each analytical batch. Fourteen (14) method blanks were 
analyzed and no target analytes were detected.  All data were reported as less than EQL. 

4.3 Laboratory Control Spike (LCS) 

An LCS was spiked with 0.05 µg of Chlorpyrifos, extracted and analyzed as described for 
the samples, and analyzed with each analytical batch. The LCS recoveries were 
evaluated against the established control limits for this method and all were within the 
criteria limit. 

4.4 Continuing Calibration Verification Standards (CCV) 

A CCV was analyzed after every calibration curve, after every tenth sample, and at the 
end of each analytical batch. The CCV recoveries were evaluated against the 
established control limits for this method and all were within the criteria limit. 

4.5  Laboratory Duplicates 

Duplicates were analyzed with each batch after every 10 samples. All duplicates were 
within criteria limits. 

5.0 FIELD SPIKES, TRIP SPIKES, TRIP AND FIELD BLANK RESULTS 

5.1 Field Spikes 

Seven XAD-2 resin tubes were spiked with 0.05 µg Chlorpyrifos.  One of these spiked 
tubes was used for sample collection during each sampling period. Recovery results 
varied from 0.21 µg/sample to 21.51 µg/sample.  Results for the associated unspiked 
collocated samples varied from 0.58 µg/sample to 21.96 µg/sample.  The percent 
recovery for Chlorpyrifos in the field spike samples ranged from 47.4 percent to 132.5 
percent. 
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5.2 Trip Spikes 

One trip spike was prepared by spiking an XAD-2 resin tube with 0.05 µg Chlorpyrifos.  
The trip spike recovery was 97.9 percent. 

5.3 Trip and Field Blanks 

No target analytes were detected in the field and trip blanks. Results are reported as less 
than EQL. 

6.0 DISCUSSION 

The overall results for Chlorpyrifos ranged from <0.025 µg/sample to 46.76 µg/sample.  
The breakdown product, Chlorpyrifos-Oxon, was also detected in some of the samples 
ranging from 0.05 µg/sample to 0.56 µg/sample.  Several samples required dilution and/or 
re-analyses because concentrations were outside the calibration range. Even though the 
re-analyses were done outside the 28 day hold time, results were within 10 percent of the 
initial results indicating no analyte loss. Results are summarized in Table 2. 

Concentrations above the EQL were detected for Chlorpyrifos in the background samples 
collected at the Northeast Corner, South, Southwest Corner, and West sites.  No 
Chlorpyrifos-Oxon was detected in any of the background samples. 

Table 3 summarizes the results for the QC samples that were analyzed in this study. The 
trip spike and four laboratory control spikes had an average recovery of 93.5 percent. 
The laboratory control spikes were prepared and analyzed on the day of sample 
extraction and analyses. During re-analyses, the laboratory control spikes were re-
analyzed with the new calibration curve to ensure that the low level detection for target 
analytes did not change. On 08/20/2015, no laboratory control spike was analyzed with 
the analytical batch due to a laboratory procedural error.  A field blank and the trip blank 
were analyzed. Neither Chlorpyrifos nor Chlorpyrifos-Oxon was detected in either 
sample. 

Seven field spikes were analyzed for this study.  Collocated samplers were placed at the 
southeast corner of the field to collect primary and spiked samples. The average field 
spike recovery was 104 percent. 
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During the 4th and 5th post-application periods, seven (7) batteries that powered the 
samplers were stolen.  The seven samples affected were NEC-5, E-5, SEC-5, SEC-C-5, 
SEC-FS-5, E-6 and SEC-6.  The sampling durations ranged from three to eight hours for 
these samples.  These samples were analyzed to determine if Chlorpyrifos and 
Chlorpyrifos-Oxon were collected during the abbreviated sampling periods.  

Sample NEC-5 had the lowest concentration for Chlorpyrifos of 0.05 µg/sample and only 
three hours sampling duration. The field spike recovery results for SEC-FS-5 had the 
lowest percent recovery, 47.4 percent, compared to the other field spikes analyzed due to 
incomplete sampling of both the primary and collocated spiked samples. The other field 
spike samples shown in Table 3 had recoveries that were within the acceptable recovery 
range. 

For every ten samples in each analytical batch, one sample was analyzed in duplicate. 
The precision was calculated as the percent difference (%D) of the sample results. All 
duplicate results were within the +/-25 percent criteria for each analyte. Duplicate results 
are summarized in Table 4. 
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Table 2: Air Monitoring Results, San Joaquin County 2015. 

6 

Date Ana lysis Ch le rpyrifos Ameunt 
Ch le rpyrifos-Oxen 

Leg Numbe r Samp le 10 Ameunt 
Samp le d Date (µg/samp le ) 

Site (µg/samp le ) 

Nertheast 1 BKG--NEC 7/ 23/ lS 8/18/ lS 0.04 <O.OS 

Cerner 11 NEC-1 7/ 23/ lS 10/ 07/ lS 3.46 <O.OS 

21 NEC-2 7/ 24/ lS 10/ 07/ lS 1.13 0.10 

31 NEC-3 7/ 24/ lS 10/ 05/ lS 2.77 <O.OS 

41 NEC-4 7/ 25/ lS 8/ 20/ lS 0.35 0.09 

51 NEC-5 7/ 25/ lS 8/ 20/ lS o.os <O.OS 

61 NEC-6 7/ 26/ lS 8/ 21/lS 0.16 0.06 

East 2 BK•G-E 7/ 23/ lS 8/18/ lS <0.025 <O.OS 

12 E--1 7/ 23/ lS 10/ 07/ lS 14.81 <O.OS 

22 E--2 7/ 24/ lS 10/ 08/ lS 21.96 o.os 
32 E--3 7/ 24/ lS 10/ 05/ lS 8.19 0.10 

42 E--4 7/ 25/ lS 10/ 06/ lS 2.77 0.14 

52 E-5 7/ 25/ lS 10/ 09/ lS 1.6-0 <O.OS 

62 E- 6 7/ 26/ lS 10/ 08/ lS O.S:6 <O.OS 

Seutheast 3 BKG-SEC 7/ 23/ lS 8/18/ lS <0.025 <O.OS 

Cerner 13 SEC-1 7/ 23/ lS 10/ 07/ lS 21.98 o.os 
23 SEC-2 7/ 24/ lS 10/ 07/ lS 10.21 o.so 
33 SEC-3 7/ 24/ lS 10/ 05/ lS 5.02 0.06 

43 SEC-4 7/ 25/ lS 10/ 06/ lS 2.12 0.13 

53 SEC-5 7/ 25/ lS 10/ 09/ lS 0.79 <O.OS 

63 SEC-6 7/ 26/ lS 8/ 21/lS 0.30 <O.OS 

Seutheast Cerner 4 BKG-:SEC-C 7/ 23/ lS 8/18/ lS <0.025 <O.OS 

Cellecate d 14 SEC-C-1 7/ 23/ lS 10/ 07/ lS 21.96 <O.OS 

24 SEC-C-2 7/ 24/ lS 10/ 07/ lS 8.40 0.43 

34 SEC-C-3 7/ 24/ lS 10/ 05/ lS 5.36 0.06 

44 SEC-C-4 7/ 25/ lS 10/ 06/ lS 2.33 0.21 

54 SEC-C-5 7/ 25/ lS 10/ 09/ lS 0.79 <O.OS 

64 SEC-C-6 7/ 26/ lS 8/ 21/lS 058 0.07 

Seuth 6 BK•G-S 7/ 23/ lS 8/18/ lS 0.03 <O.OS 

16 S--1 7/ 23/ lS 10/ 08/ lS 33.55 <O.OS 

26 S- 2 7/ 24/ lS 10/ 07/ lS 9.30 0.40 

36 S- 3 7/ 24/ lS 10/ 05/ lS 6.6-0 <O.OS 

46 S-4 7/ 25/ lS 10/ 06/ lS 2.16 0.17 

56 S-5 7/ 25/ lS 10/ 09/ lS 1.S:O <O.OS 

66 S- 6 7/ 26/ lS 8/ 21/lS 0.4 1 0.07 



Table 2 (Continued): Air Monitoring Results, San Joaquin County 2015. 
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Date Ana lysis Ch le rpyrifos Ameunt 
Ch le rpyrifos-Oxen 

Leg Numbe r Samp le 10 Ameunt 
Samp le d Date (µg/samp le ) 

Site (µg/samp le) 

Seuthwest 7 BKG-SWC 7/ 23/ 15 8/18/ 15 o.os <O.OS 

Cerner 17 SWC-1 7/ 23/ 15 10/ 08/ 15 46.76 <O.OS 

27 SWC-2 7/ 24/ 15 10/ 07/ 15 8.78 0.56 

37 SWC-3 7/ 24/ 15 10/ 05/ 15 8.45 0.08 

47 SWC-4 7/ 25/ 15 10/ 06/ 15 1.47 0.16 

57 SWC-5 7/ 25/ 15 10/ 09/ 15 2.60 <O.OS 

67 SWC-6 7/ 26/ 15 8/ 21/15 0.31 <O.OS 

West 8 BKG-W 7/ 23/ 15 8/18/ 15 0.03 <O.OS 

18 W-1 7/ 23/ 15 10/ 07/ 15 3.65 <O.OS 

28 W-2 7/ 24/ 15 10/ 07/ 15 0.77 0.08 

38 W-3 7/ 24/ 15 10/ 05/ 15 2.39 <O.OS 

48 W-4 7/ 25/ 15 8/ 20/ 15 0.24 0.07 

58 W-5 7/ 25/ 15 8/ 20/ 15 0.62 <O.OS 

68 W-6 7/ 26/ 15 8/ 21/15 0.09 <O.OS 

Nerthwest 9 BKG-NWC 7/ 23/ 15 8/18/ 15 <0.025 <O.OS 

Cerner 19 NWC-1 7/ 23/ 15 10/ 07/ 15 0.71 <O.OS 

29 NWC-2 7/ 24/ 15 8/19/ 15 0.10 <O.OS 

39 NWC-3 7/ 24/ 15 10/ 05/ 15 1.49 <O.OS 

49 NWC-4 7/ 25/ 15 8/ 20/ 15 0.10 0.06 

59 NWC-5 7/ 25/ 15 8/ 20/ 15 0.31 <O.OS 

69 NWC-6 7/ 26/ 15 8/ 21/15 0.06 <O.OS 

Nerth 10 BKG-N 7/ 23/ 15 8/18/ 15 <0.025 <O.OS 

20 N-1 7/ 23/ 15 10/ 07/ 15 4.21 <O.OS 

30 N-2 7/ 24/ 15 10/ 07/ 15 1.40 0.16 

40 N-3 7/ 24/ 15 10/ 05/ 15 4.22 <O.OS 

so N-4 7/ 25/ 15 8/ 20/ 15 0.41 0.09 

60 N-5 7/ 25/ 15 10/ 08/ 15 1.42 <O.OS 

70 N-6 7/ 26/ 15 8/ 21/15 0.18 <O.OS 

Trip Blank 72 TB 7/ 26/ 15 8/ 21/15 <0.025 <O.OS 

Fie ld Blank 73 FB 7/ 26/ 15 8/ 21/15 <0.025 <O.OS 



Table 2 Notes: Application Monitoring Sample Characterization. 

µg = microgram 
BKG = background 

Sample ID (Sample Identification) followed by the letter “C” are collocated samples. 

Site location identification: 

E: East Side 
N: North Side 
NEC: Northeast Corner 
NWC: Northwest Corner 
S: South Side 
SEC: Southeast Corner 
SWC: Southwest Corner 
W: West Side 

8 



Table 3: Quality Control Results, San Joaquin County 2015. 

9 

Lag Laboratory Date Ana lysis 
Ch lorpyrifos 

Pe rcent Sp ike 
Date Sp ike d Amount 

Numbe r 10/ Samp le 10 Samp le d Date 
(µg/sam p le ) 

Recovery {%SR) 
Laboratory Contro l 

8/ 6/ 2015 8/18/ 15 Sp ike -- LSOOl -- 0.16 117.0 

{0.15 µg/sam p le ) -- LS002 8/18/ 2015 -- 8/18/ 15 0.13 93.6 

-- LS003 8/19/ 2015 -- 8/19/ 15 0.13 93.6 

-- LS004 8/ 21/2015 -- 8/ 21/15 0.14 95.7 

Trip Sp ike 
71 TS 7/ 23/ 15 7/ 26/ 15 8/ 21/15 0.14 97.9 

{0.15 µg/sam p le ) 

5 BKG-SEC-FS 7/ 22/ 15 7/ 23/ 15 8/18/ 15 0.21 129.6 

15 SEC-FS-1 7/ 22/ 15 7/ 23/ 15 10/ 07/ 15 21.51 97.2 

25 SEC-FS-2 7/ 22/ 15 7/ 24/ 15 10/ 07/ 15 10.60 102.3 
Fie ld Sp ike 

35 SEC-FS-3 7/ 22/ 15 7/ 24/ 15 10/ 5/ 15 6.49 125.5 
{0.15 µg/sam p le ) 

45 SEC-FS-4 7/ 22/ 15 7/ 25/ 15 10/ 6/ 15 2.34 103.0 

55 SEC-FS-5 7/ 22/ 15 7/ 25/ 15 8/ 20/ 15 0.44 47.4 

65 SEC-FS-6 7/ 22/ 15 7/ 26/ 15 8/ 21/15 0.60 132.5 



Table 4: Duplicate Results, San Joaquin County 2015. 
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Result Duplicate Criteria 
Detection 

Compound SampleName Analysis Date %Diff Limit 
(µg/sample) (µg/sample) Limit 

(µg/sample) 

Ch lorpyrifos BKG-NEC 8/18/ 2015 0.041 0.041 O.O% 25% 0.025 

NEC-4 8/ 20/ 2015 0.35 0.37 7.5% 

NEC-5 8/ 20/ 2015 0.052 0.055 5.6% 

NEC-6 8/ 21/2015 0.16 0.19 17.2% 

N-6 8/ 21/2015 0.18 0.20 12.8% 

NEC-3 10/ 5/ 2015 2.77 2.91 5.1% 

E-4 10/ 6/ 2015 2.78 2.82 1.8% 

NEC-1 10/ 7/ 2015 3.46 3.49 1.0% 

NEC-2 10/ 7/ 2015 1.13 1.12 0.9% 

E-6 10/ 8/ 2015 0.86 0.93 7.8% 

E-5 10/ 9/ 2015 1.60 1.61 0.8% 

Ch lorpyrifos-Oxon BKG-NEC 8/18/ 2015 <O.OS <O.OS O.O% 25% o.os 
NEC 4 8/ 20/ 2015 0.087 0.093 6.7% 

NEC-5 8/ 20/ 2015 <O.OS <O.OS O.O% 

NEC-6 8/ 21/2015 0.064 <O.OS NoRPD 

N-6 8/ 21/2015 <O.OS <O.OS O.O% 

NEC-3 10/ 5/ 2015 <O.OS <O.OS O.O% 

E-4 10/ 6/ 2015 0.141 0.144 2.1% 

NEC-1 10/ 7/ 2015 <O.OS <O.OS O.O% 

NEC-2 10/ 7/ 2015 0.102 0.105 2.9% 

E-6 10/ 8/ 2015 <O.OS <O.OS O.O% 

E-5 10/ 9/ 2015 <O.OS <O.OS O.O% 
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APPENDIX E 

Monitoring Field Log Sheets 



Log 
# 

001 

002 

003 

004 

005 

006 

007 

008 

009 

010 

011 

012 

013 

014 

015 

016 

017 

018 

019 

020 

Application started at 10:19p PST 7/23/15 
Application finished at 4: 1 0a PST 7 /24/15 

Sampler 

XAD-2 RESIN SORBENT TUBE FIELD LOG SHEET 
Chlorpyrifos Pesticide Application - San Joaquín County 2015 

Start Flow Set: 3.0 .±,0.3 1pm End Flow Criteria:3.0 1pm .±,20% 

Elapsed Time Meter Mass Flow Meter Corrected Weather 
Sample ID Date & Time (ETM) (Hours) Display (LPM) Average Comment K,P,C,F&R lnitials 
Name Number Start End Start End Start End Flow Number Start End Start End 

BKG-NEC 2981 7/23/15 - 11 :58 7/23/15 - 7:50p 989.5 997.4 2.94 2 .99 3.02 K K JP/MM AS/MM 

BKG-E 4673 7 /23/15 - 12:02 7/23/15 - 7:580 1343.0 1350.9 2.94 3.01 3.03 K K JP/MM AS/MM 

BKG-SEC 4672 7 /23/15 - 12:06 7/23/15 - 8:050 999.1 1007.0 2.94 3.00 3.03 K K JP/MM AS/MM 

BKG-SEC-C 4657 7 /23/15 - 12:06 7/23/15 - 8:080 872.7 880.7 2.94 2 .98 3.02 K K JP/MM AS/MM 

BKG-SEC-FS 4662 7/23/15 -12:31 7/23/15- 8:11p 407.1 414.4 2.94 2 .99 3.02 K K JP/MM AS/MM 

BKG-S 3007 7 /23/15 - 12:09 7/23/15 - 8:16p 879.7 887.9 2.94 3.00 3.03 K K JP/MM AS/MM 

BKG-SWC 4677 7/23/15 -12:12 7/23/15 - 8:210 1035.8 1043.9 2.94 3.00 3.03 K K JP/MM AS/MM 

BKG-W 4671 7/23/15 -12:19 7/23/15 - 8:270 817.5 825.6 2.94 2 .98 3.02 K K JP/MM AS/MM 

BKG-NWC 4646 7 /23/15 - 12:23 7/23/15 - 8:330 560.5 568.6 2.94 2 .94 3.00 K K JP/MM AS/MM 

BKG-N 4644 7 /23/15 - 12:27 7/23/15 - 8:43p 816.9 825.1 2.94 2 .74 2.90 K K JP/MM AS/MM 

NEC-1 2981 7/23/15 - 9:52p 7/24/15 - 5:45 997.4 1005.4 2.94 2 .98 3.02 K K AS/MM AS/MM 

E-1 4673 7/23/15 - 9:51p 7/24/15 - 5:51 1351 .0 1359.0 2.94 2 .97 3.01 K K AS/MM AS/MM 

SEC-1 4672 7/23/15 - 9:570 7/24/15 - 5:56 1007.1 1015.0 2.94 2 .92 2.99 K K AS/MM AS/MM 

SEC-C-1 4657 7/23/15 - 9:570 7/24/15 - 5:59 880.5 888.8 2.94 3.00 3.03 K K AS/MM AS/MM 

SEC-FS-1 4662 7/23/15 - 9:570 7/24/15 - 6:03 414.8 422.9 2.94 2 .96 3.01 K K AS/MM AS/MM 

S-1 3007 7/23/15 - 9:59p 7/24/15 - 6:09 888.0 896.0 2.94 2 .97 3.01 K K AS/MM AS/MM 

SWC-1 4677 7/23/15 - 10:00p 7/24/15 - 6:15 1044.0 1052.2 2.94 3.00 3.03 K K AS/MM AS/MM 

W-1 4671 7/23/15 - 10:02p 7/24/15 - 6:21 825.7 834.0 2.94 3.04 3.05 
Sampler 

K K AS/MM AS/MM cover wet 

NWC-1 4646 7/23/15 - 10:04p 7/24/15 - 6:27 568.7 577.1 2.94 2 .97 3.01 K K AS/MM AS/MM 

N-1 4644 7/23/15 - 10:05p 7/24/15 - 6:35 825.2 833.7 2.94 2 .95 3.00 K K AS/MM AS/MM 

MFM Used #: 20062240 Slope: 0.996 lntercept: ----0.071 

1 of 5 Weather Codes: K = Clear, P = Partly Cloudy, C = ~67% Cloudy, F = Fog, and R = Rain (any) 



Sampler 
Log Sample ID 

# Name Number 

021 NEC-2 2981 

022 E-2 4673 

023 SEC-2 4672 

024 SEC-C-2 4657 

025 SEC-FS-2 4662 

026 S-2 3007 

027 SWC-2 4677 

028 W-2 4671 

029 NWC-2 4646 

030 N-2 4644 

031 NEC-3 2981 

032 E-3 4673 

033 SEC-3 4672 

034 SEC-C-3 4657 

035 SEC-FS-3 4662 

036 S-3 4665 

037 SWC-3 4677 

038 W-3 4671 

039 NWC-3 4646 

040 N-3 4644 

MFM Used #: 20062240 
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XAD-2 RESIN SORBENT TUBE FIELD LOG SHEET 
Chlorpyrifos Pesticide Application - San Joaquín County 2015 

Start Flow Set: 3.0 .±,0.3 1pm End Flow Criteria:3.0 1pm .±,20% 

Elapsed Time Meter Mass Flow Meter Corrected 
Date & Time (ETM) (Hours) Display (LPM) Average 

Start End Start End Start End Flow 

7/24/15 - 5:47 7/24/15 - 6:01p 1005.4 1017.6 2.94 2 .82 2.94 

7/24/15 - 5:53 7/24/15 - 6:070 1359.0 1371.2 2.94 2 .89 2.97 

7/24/15 - 5:58 7/24/15 - 6:120 1015.1 1027.3 2.94 2 .85 2.95 

7/24/15 - 6:01 7/24/15 - 6:140 888.8 901 .0 2.94 2 .86 2.96 

7/24/15 - 6:06 7/24/15 - 6:17p 422.9 435.1 2.94 2 .86 2.96 

7/24/15 - 6:10 7/24/15 - 6:23p 896.1 906.5 2.94 0 .00 1.54 

7/24/15 - 6:16 7/24/15 - 6:290 1052.2 1064.4 2.94 2 .88 2.97 

7/24/15 - 6:21 7/24/15 - 6:370 834.0 846.3 2.94 2 .87 2.96 

7/24/15 - 6:28 7/24/15 - 6:440 577.1 589.3 2.94 2 .91 2.98 

7/24/15 - 6:35 7/24/15 - 6:48p 833.7 845.9 2.94 2 .91 2.98 

7/24/15 - 6:03p 7/25/15 - 5:39 1017.6 1029.2 2.94 3.04 3.05 

7/24/15 - 6:08p 7/25/15 - 5:43 1371.2 1382.9 2.94 3.00 3.03 

7/24/15 - 6:130 7/25/15 - 5:48 1027.3 1038.9 2.94 3.00 3.03 

7/24/15 - 6:160 7/25/15 - 5:51 901.1 912.6 2.94 3.00 3.03 

7/24/15 - 6:190 7/25/15 - 5:54 435.1 446.7 2.94 3.00 3.03 

7/24/15 - 6:25p 7/25/15 - 5:59 597.0 608.5 2.94 3.00 3.03 

7/24/15 - 6:30p 7/25/15 - 6:04 1064.4 1076.0 2.94 2 .94 3.00 

7/24/15 - 6:38p 7/25/15 - 6:10 846.3 857.8 2.94 3.00 3.03 

7/24/15 - 6:450 7/25/15 - 6:15 589.3 600.9 2.94 3.00 3.03 

7/24/15 - 6:490 7/25/15 - 6:18 845.9 857.4 2.94 3.00 3.03 

Slope: 0.996 lntercept: ----0.071 

Weather 
Comment K,P,C,F&R lnitials 
Number Start End Start End 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 
t-'ump not 

ru nninn K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

K K AS/MM AS/MM 

Weather Codes: K = Clear, P = Partly Cloudy, C = ~67% Cloudy, F = Fog, and R = Rain (any) 



Sampler 
Log Sample ID 

# Name Number 

041 NEC-4 2981 

042 E-4 4673 

043 SEC-4 4672 

044 SEC-C-4 4657 

045 SEC-FS-4 4662 

046 S-4 4665 

047 SW C-4 4677 

048 W-4 4671 

049 NWC-4 4646 

050 N-4 4644 

051 NEC-5 2981 

052 E-5 4673 

053 SEC-5 4672 

054 SEC-C-5 4657 

055 SEC-FS-5 4662 

056 S-5 4665 

057 SW C-5 4677 

058 W-5 4671 

059 NWC-5 4646 

060 N-5 4644 

MFM Used #: 20062240 
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XAD-2 RESIN SORBENT TUBE FIELD LOG SHEET 
Chlorpyrifos Pesticide Application - San Joaquín County 2015 

Start Flow Set: 3.0 .±,0.3 1pm End Flow Criteria:3.0 1pm .±,20% 

Elapsed Time Meter Mass Flow Meter Corrected 
Date & Time (ETM) (Hours) Display (LPM) Average 

Start End Start End Start End Flow 

7/25/15 - 5:40 7/25/15 - 5:30p 1029.2 1041.3 2.94 2 .83 2.94 

7/25/15 - 5:44 7/25/15 - 5:470 1382.9 1394.9 2.94 2 .90 2.98 

7/25/15 - 5:49 7/25/15 - 5:530 1038.9 1051.0 2.94 2 .86 2.96 

7/25/15 - 5:52 7/25/15 - 5:560 912.6 924.7 2.94 2 .88 2.97 

7/25/15 - 5:55 7/25/15 - 5:59p 446.7 458.8 2.94 2 .85 2.95 

7/25/15 - 6:00 7/25/15 - 6:04p 608.5 620.6 2.95 2 .92 2.99 

7/25/15 - 6:06 7/25/15- 6:110 1076.0 1088.1 2.94 3.04 3.05 

7/25/15 - 6:1 1 7/25/15 - 6:160 857.8 869.9 2.94 2 .89 2.97 

7/25/15 - 6:16 7/25/15 - 6:260 600.9 613.0 2.94 2 .88 2.97 

7/25/15 - 6:18 7/25/15 - 6:30p 857.4 869.6 2.94 2 .91 2.98 

7/25/15 - 5:41p 7/26/15 - 5:31 1041.3 1044.4 2.94 0 .00 1.54 

7/25/15 - 5:48p 7/26/15 - 5:38 1394.9 1402.3 2.94 0 .00 1.54 

7/25/15 - 5:550 7/26/15 - 5:44 1051.0 1057.6 2.94 0 .00 1.54 

7/25/15 - 5:560 7/26/15 - 5:44 924.7 931 .3 2.94 0 .00 1.54 

7/25/15 - 5:590 7/26/15 - 5:44 458.8 462.7 2.94 0 .00 1.54 

7/25/15 - 6:05p 7/26/15 - 5:54 620.6 632.5 2.94 2 .99 3.02 

7/25/15 - 6:12p 7/26/15 - 6:00 1088.1 1099.9 2.94 3.00 3.03 

7/25/15 - 6:18p 7/26/15 - 6:06 869.9 881 .7 2.94 3.00 3.03 

7/25/15 - 6:270 7/26/15 - 6:12 613.0 624.8 2.94 3.00 3.03 

7/25/15 - 6:300 7/26/15 - 6:16 869.6 881 .3 2.94 3.00 3.03 

Slope: 0.996 lntercept: ----0.071 

Weather 
Comment K,P,C,F&R lnitials 
Number Start End Start End 

K K AS/MM AS/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 
Battenes 

stolen K K AS/MM ~S/MM 
Batteries 

stolen K K AS/MM ~S/MM 
Batteries 

stolen K K AS/MM ~S/MM 
Batteries 

stolen K K AS/MM ~S/MM 
Batteries 

stolen K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

Weather Codes: K = Clear, P = Partly Cloudy, C = ~67% Cloudy, F = Fog, and R = Rain (any) 



Sampler 
Log Sample ID 

# Name Number 

061 NEC-6 2981 

062 E-6 4673 

063 SEC-6 4672 

064 SEC-C-6 4657 

065 SEC-FS-6 4662 

066 S-6 4665 

067 SWC-6 4677 

068 W-6 4671 

069 NWC-6 4646 

070 N-6 4644 

071 Trip Spike 

072 Trip Blank 

073 Field Blank 

074 

075 

076 

077 

078 

079 

080 

MFM Used #: 20062240 
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XAD-2 RESIN SORBENT TUBE FIELD LOG SHEET 
Chlorpyrifos Pesticide Application - San Joaquín County 2015 

Start Flow Set: 3.0 .±,0.3 1pm End Flow Criteria:3.0 1pm .±,20% 

Elapsed Time Meter Mass Flow Meter Corrected 
Date & Time (ETM) (Hours) Display (LPM) Average 

Start End Start End Start End Flow 

7/26/15 - 5:31 7/26/15 - 12:00p 1044.4 1050.8 2.94 2 .82 2.9 

7/26/15 - 5:38 7/26/15 - 12:05p 1402.3 1408.8 2.94 2 .85 3.0 

7/26/15 - 5:44 7/26/15 - 12:09p 1057.6 1060.0 2.94 o 1.5 

7/26/15 - 5:44 7/26/15 - 12:09p 931.3 937.7 2.94 2 .86 3.0 

7/26/15 - 5:44 7/26/15 - 12:12p 462.7 469.1 2.94 2 .86 3.0 

7/26/15 - 5:54 7/26/15 - 12:15p 632.5 638.8 2.94 2 .86 3.0 

7/26/15 - 6:00 7/26/15 - 12:18p 1099.9 1106.2 2.94 2 .83 2.9 

7/26/15 - 6:06 7/26/15 - 12:21p 881.7 888.0 2.94 2 .82 2.9 

7/26/15 - 6:12 7/26/15 - 12:26p 624.8 631 .0 2.94 2 .84 2.9 

7/26/15 - 6:16 7/26/15 - 12:30p 881.3 887.5 2.94 2 .88 3.0 

7/26/15 - 12:30p 7/26/15 - 12:30p 

7/26/15 - 12:31p 7/26/15 - 12:31p 

7/26/15 - 12:32p 7/26/15 - 12:36p 

Slope: 0.996 lntercept: ----0.071 

Weather 
Comment K,P,C,F&R lnitials 
Number Start End Start End 

K K AS/MM ~S/MM 
Batteries 
Stolen K K AS/MM ~S/MM 

Batteries 
Stolen K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

K K AS/MM ~S/MM 

JP/MM JP/MM 

JP/MM JP/MM 

JP/MM JP/MM 

Weather Codes: K = Clear, P = Partly Cloudy, C = ~67% Cloudy, F = Fog, and R = Rain (any) 



Sampler 
Log Sample ID 

# Name Number 

MFM Used #: 
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XAD-2 RESIN SORBENT TUBE FIELD LOG SHEET 
Chlorpyrifos Pesticide Application - San Joaquín County 2015 

Start Flow Set: 3.0 .±,0.3 1pm End Flow Criteria:3.0 1pm .±,20% 

Elapsed Time Meter Mass Flow Meter Corrected 
Date & Time (ETM) (Hours) Display (LPM) Average 

Start End Start End Start End Flow 

Slope: lntercept: ----

Weather 
Comment K,P,C,F&R lnitials 
Number Start End Start End 

Weather Codes: K = Clear, P = Partly Cloudy, C = ~67% Cloudy, F = Fog, and R = Rain (any) 
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APPENDIX F 

Calibration and Certification Reports 



ARB Calibration Report - % Relative Humidity 

Calibration Summary: 
ID lnformation: Calibration lnfo.: 

Station Name: Pre-Pesticide Study Manufacturer: MetOne AS-IS: X 
Site #: Chlorpyrifos 11 Model #: 083V-0-6 FINAL: 

Station Address: TBD Serial#: 06881 Calibration Date: 07/22/15 
Agencv: ARB Translator #: 20005304 Report Date: 07/22/15 

Serial#: X1042 PrevIous Cal. Date: 

Calibration Results: Meteorology: 
Component: Relative Humiditv Temperature re): 24.2 

lnstrument Ranae (Percent Relative Humiditv): O to 100 Elevation (Ft.): 25 
sIope: 1.Ul!:f Pressure (mmHg): ,ou.u 

Relative Humiditv Best Fit Line lntercept: 1.109 
Correlation: 0.l:ll:lfl!> Sensor Height: 

Absolute Average Percent Difference (%RH): 2.1 
AS-IS Meets PSD Requirements: Yt.:~ 

Feet Above Ground: Feet Above Roof: ____ _ 20.5 

Calibration Standards: 

o romc a I ratIon evIce: 
Rotronic EA10 Salt Standard: 
Rotronic EA35 Salt Standard: 
Rotronic EA50 Salt Standard: 
Rotronic EA80 Salt Standard: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Calibration Data: 

Translator: 
froScale: 

DMMvitase: 1 
N. 

% Relative Humidity Accuracy (lf Any Difference > 5.0%RH, adjust so Avg. Diff. Is <2.0%RH Difference) 

TRUE DAS DAS Difference Meets PSD 
%RH (y) %RH (x) Voltage DAS -True Criteria 

u ·1 .1 N.A. N.A. Ye.:> 

10.1 7.0 N.A. -3.1 1 
35.1 35.5 N.A. 0.4 1 
50.1 49.6 N.A. -0.5 1 
8U.U { ::>.t> N.A. -4.4 1 

ABS Avg. um.: 2.1 

Relative Humidity Regression Data 
Corrected %RH: 

(UA~ K XI+ y 
o.o 

Regression Results: 8.2 
x Coefficient (Slope): 1.0189 37.3 

y Constant (lntercept): 1.1088 51.6 
Number of Observations: 4 78.1 

Correlation: 0.997251 100.0 

Pre Chorpyrifos II Calibration 
Comments: As found: Slope=100 Offset=0 

Calibrated by: Hquan 1 1 Checked by: I 

Rev. 07/00 (SUR) 



ARB Calibration Report - Resultant Wind Direction 

Calibration Summary: 
ID lnformation: 

Station Name: Pre-Pesticide Manufacturer: 
Site #: Chlorpyrifos 11 Model #: 

Station Address: TBD Serial#: 
Agencv: ARB Translator #: 

Serial#: 

Calibration Results: 
Component: Wind Direction 

lnstrument Range (degrees): O to 360 
AS-IS Azimuth in relation to True North (deg): u.u 

AS-IS Starting Torque (gm-cms): 3.0 
AS-IS Absolute Average Difference (degrees): 2.4 

Slope: 1.022 
Wind Direction Best Fit Line lntercept: -5.001 

Correlation: 0.99999 
AS•I~ Meets Bom l"~D equIrements: Yt:.S 

Calibration Standards: 

Met One 
020C-1 
A6978 
466A 

X1042 

Calibration lnfo.: 
AS-IS: X 
FINAL: 

Calibration Date: 07/16/15 
Report Date: 

PrevIous Cal. Date: 

Meteorology: 
Temperature ( C): ...... _2...,s..,..o_ .... 
Elevation (Feet.):1--..,.,..2""'5""'""-1 

Pressure (mmHg): 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Calibration Data: 

AS-IS Condition (O to 360° only): 

Direction Accuracy: 

De 
Direction 

Wind Direction Regression Data 
/ Corrected RWD: 

Regression Results: 
x Coefficient (Slope): 1.0215 

y Constant (lntercept): -5.0005 
Number of Observations: 5 

Correlation: u.~~~~., .. 

Rev. 07/00 (SUR) 



ARB Calibration Report - Resultant Wind Direction 

FINAL Condition (O to 360° only): 

Comments: 
Pre-Metam Sodium application cal. 

Calibrated by: H Quan 1 1 Checked by: I 

Rev. 07/00 (SUR) 



ARB Calibration Report - Resultant Wind Speed 

Calibration Summary: 
ID lnformation: Calibration lnfo.: 

Station Name: Pre-Pesticide Study Manufacturer: Met One AS-IS: X 
Site #: Chlorpyrifos 11 Model #: 010C FINAL: 

Station Address: TBD Serial#: A6703 Calibration Date: 07/16/15 
Agencv: ARB Translator #: 20005304 Report Date: 07/16/15 

Serial#: X1042 PrevIous Cal. Date: 

Calibration Results: Meteorology: 
Component: Wind S eed .................... ~ ........ ----

lnstrument Range (knots per hour): 1---0----:tol'l""8'lll"l61'1"".8_4_-t 
AS-IS Starting Torque (gm-cm): 

AS-IS Absolute Avg Speed Difference (Knots): 1---""""""""""----1 

Temperature ( C): ...... _2...,s..,..o_ .... 
Elevation (Feet.):1--..,.,..2""'5""'""-1 

Pressure (mmHg): 

Slope: 1.000 ------Wind S eed Best Fit Line lntercept: -0.011 
Correlation:--1-.0-0_0_00--

22.5 
o.o 
10.3 

equIremen s: 

Calibration Standards: 

R.M. Young 18310 Torque Disc (O to 15 gm-cm): 
R.M. Young 18810 Selectable Orive (10-1,000 rpm): 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Calibration Data: 

Translator: 

1 j¡'º Scale: 
bMM Volage~ 1 Knots: 

N:A. N.A. 

Starting Torque: 
In gm-cms: 0.2 Starting speed in meters/sec: 0.38 

K Factor: 1------....----1 Meets PSD torque standard: 1-----,~ - --1 

Speed Accuracy (@ O <0.54 & Difference DAS - True <.:,5% of True) 

RPM: True (y): DAS (x): Difference PSD Differ- Meets PSD 
Knots per Hour Knots DAS - True ence Data Difference Standard: 

• o 

Wind Speed Regression Data 
Corrected RWS: 

+y 

Regression Results: 
x Coefficient (Slope): 0.9998 6.24 

y Constant (lntercept): -0.0112 11.90 
Number of Observations: 6 

Correlation: o. ~~ 

Comments: 
Pre-Chlorpyrifos II Study 

Calibrated by: H. Quan 1 1 Checked by: I 

Rev. 07/00 (SUR) 



ARB Calibration Report - Outside Temperature 

Calibration Summary: 
ID lnformation: 

Station Name: Pre-Pesticide Study Manufacturer: 
Site #: Chlorpyrophos Model #: 

Station Address: TBD Serial#: 
Agencv: ARB Translator #: 

Serial#: 

Calibration Results: 
Component: Outside Tem 

lnstrument Range (degrees centigrade): 1---•-5...,o_to...,...+5_0_ ... 
AS-IS Average Ice Bath Difference (ºC): ------AS -1 S Average Ambient Bath Difference (ºC): -0.27 

AS-IS Avera e Hot Bath Difference ºC :---.-0.-0 .... 7--

Calibration Standards: 

Calibration lnfo.: 
Met One AS-IS: X 
060A-2 FINAL: 
X1748 Calibration Date: 07/16/15 

20005304 Report Date: 
X1042 PrevIous Cal. Date: 

Meteorology: 
Temperature (ºC): 16.0 
Elevation (Feet.): 25 

Pressure (mmHg): (t5U.U 

Sensor Height: 
Feet Above Ground: 20.5 

Feet Abo ve Roof: 1--...... ---1 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------Calibration Data: 
lf Average Difference of any bath is >0.50°C, correct. 

e erence 
Bath 

ICE 

verage 

AMBIENT 

verage 

HOT 

verage 

rue 
Degree C (y) 

Outside Temperature Regression Data 

Regression Results: 

Transalator: 

PSD Data: 

Comments: 
Pre Chlorpyrifos II Study Current Setting: Slope=178.7 Offset= -73.2 
Previous setting: Slope=179.34 Offset= -73.09 

Calibrated by: H Quan 1 1 Checked by: 1 

Rev. 07/00 (SUR) 
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Appendix G 

Pesticide Use Recommendation and Product Labels 



Product Use Recommendation 

County 
San Joaquin 

Site ID/ STR 

Site Commodity 
WALNUT 

Location 

Method 
Ground 

Proposed Date / Timing Expire Date 
2015-07-23 2015-07-25 

Applicator -
Proposed Treated Tank Volume 
26 Acres 26 Acres 

Planted 
Area 

No. Tanks Spray Volume 
100 Ga 

Page No. 1 of 11 

Proposed Area Treated Area Row Band 

26 Acres 26 Acres 26 Acres 

* * * AL W AYS READ AND FOLLOW LABEL DIRECTIONS * * * 
* * In addition, adhere to all State and local regulations goveming the use of these products * * 

Toe execution of this recommendation certifies that altemative and mitigation measures that would substantially lessen any significant 
adverse impact on the environment have been considered and, iffeasible, adopted. 

Product Name Signal Labeled Pest Rate Per Full Mat. Req. 
Word Commodity Tank 

RNA Corporation Danger Not Applicable 
RNA BU-pH-ER 

Na 1.6 Pt/ 100ga 5.2Ga 

(1051181-50002) 
NUIMANA Caution Walnut Aphid, Mealy 4 Pt/ A 13 Ga 
Vulcan (66222-233) Plum 
(39.50% - Chlorpyrifos} 

Valent U.S.A. Corporation Caution Walnut, Spider Mite, 3 Oz/ A 4.88 Lb 
Zeal(r) Miticide(1) English Pacific 
(59639-138) 
(72.00% - Etoxazole) 

MANA Caution Walnut, Aphid 6.4 Floz / A 1.3 Ga 
Pasada 1.6F (66222-228) English (17.70% - lmidadoprid) 

Brand! Caution Agricultura! Na 4 Pt/ A 13 Ga 
Brandt lnsect Bait Area 
(48813-50006) 
(99.70% - Com Steep liquor} 

Miller Caution Agricultura! Na 6.4 Floz / A 1.3 Ga 
Nu Film P (72-50022) Area 
Pre-Harvest lnterval : 28 Days Re-Entry lnterval : 24 Hours 

Restrictions: Avoid Drift - Certified Applicator Required - Closed Mixing System Required - Notice of lntent Required - Posting 
Required - Toxic To Bees - Toxic To Birds -- Toxic To Fish - See Label Regarding Feeding/Grazing 

Species Toxic To: Shrimp; Oyster; Marine/Estuarine Aquatic lnvertebrates; Freshwater Aquatic lnvertebrates; Wildlife; Bees; Aquatic 
lnvertebrates; Small Mammals; Fish; Birds; Aquatic Organisms 

Criteria Used For Determining Recommendation: Prevention - Pest is Present 

Advisor Comments: 

THE MATERIAL AND CONTENT CONTAINED IN THE AGRIAN DATABASE AND ON THIS DOCUMENTARE FOR INFORMATION ONLY AND NOT 
INTENDED TO BE A SUBSTITUTE FOR THE ACTUAL EPA AND/OR STA TE APPROVED PRODUCT LABEL. USERS OF THIS DA TASASE MUST READ 
AND FOLLOW THE APPROVED PRODUCT LABEL AFFIXED TO THE PRODUCT CONTAINER AND/OR APPLICABLE SUPPLEMENTAL LABELING 
BEFORE USE OF THE PRODUCT. RECIPIENT OF THIS DOCUMENT MUST HAVE THE PROPER KNOWLEDGE AND/OR LICENSING TO USE THIS 
DOCUMENT. USE SHALL BE DEEMED ACCEPTANCE OF, AND USE IS ONL Y AUTHORIZED BY AGRIAN TO USERS WHO AGREE TO BE BOUND BY, 
THE TERMS OF SERVICE PUBLISHED AT AGRIAN.COM. 

1 certify that the product recommendations contained in this document are consistent with my review and understanding of the product 
notices beginning on the following page and the product(s) label. 
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Label Instructions & Notices Rec No. 2792141 

Notice 1 of 40 (RNA BU-pH-ER) GENERAL INFORMATION RNA BU-pH-ER is a spray adjuvant designed to improve the 
effectiveness of certain agricultural chemicals by reducing the pH of higher alkaline water. May be used with suitable wetting 
agents. 

Notice 2 of 40 (RNA BU-pH-ER) DIRECTIONS FOR USE Use the rate of 1-4 pints per 100 gallons of spray solution. Maximum 
amount to be used will depend on the pH of the water supply. PHYTOTOXICITY: Excessive buffering of a spray solution that 
contains a combination of wettable powders or liquids may cause phytotoxicity to certain fruits and vegetables. Excessive buffering 
of sulfur, metal oxides, metal sulfates, metal oxychlorides, metal hydroxides, metal carbonates, lime-reacted metals, or neutral 
based metals such as basic copper or zinc may cause phytotoxicity to the buds, leaves or fruit. Please contact the manufacturer of 
the plant protection material for their recommended spray solution pH. 

Notice 3 of 40 (Vulcan) User Safety Requirements - Discard clothing and other absorbent materials that have been drenched or 
heavily contaminated with this product's concentrate. Do not reuse them. - Follow manufacturer's instructions for 
cleaning/maintaining PPE. If no such instructions for washables exist, use detergent and hot water. Keep and wash PPE separately 
from other laundry. 

Notice 4 of 40 (Vulcan) SPRAY DRIFT MANAGEMENT Avoiding spray drift at the application site is the responsibility of the 
applicator and the grower. The interaction of many equipment-and weather-related factors determine the potential for spray drift. 
The applicator and the grower are responsible for considering all these factors when making decisions regarding spraying. Apply 
only as a medium or coarser spray (ASABE standard 572.1) or a volume mean diameter of 300 microns or greater for spinning 
atomizer nozzles. Apply only when the wind speed is 2 - 10 mph at the application site. For ground applications - Wind speed must 
be measured adjacent to the application site on the upwind side, immediately prior to application. - For ground boom applications, 
apply using a nozzle height of no more than 4 feet above the ground or crop canopy. - For airblast applications, turn off outward 
pointing nozzles at row ends and when spraying the outer two rows. To minimize spray loss over the top in orchard applications, 
spray must be directed into the canopy. For aerial applications - The distance of the outermost nozzles on the boom must not 
exceed 3/4 the length of the wingspan or 90% of the rotor blade diameter. Nozzles must always point backward parallel with the air 
stream and never be pointed downward more than 45 degrees. Where states have more stringent regulations, they should be 
observed. The applicator should be familiar with and take into account the information covered in the Spray Drift Management 
section. To avoid spray drift, do not apply under windy conditions. Avoid spray overlap as crop injury may result. Information on 
Droplet Size The most effective way to reduce drift potential is to apply large droplets. The best drift management strategy is to 
apply the largest droplets that provide sufficient coverage and control. Applying larger droplets reduces drift potential but will not 
prevent drift if applications are made improperly or under unfavorable environmental conditions (see Wind, Temperature and 
Humidity and Temperature Inversions sections). Controlling Droplet Size - Volume - Use high flow rate nozzles to apply the highest 
practical spray volume. Nozzles with higher rated flows produce larger droplets. - Pressure - Do not exceed the nozzle 
manufacturer's recommended pressures. For many nozzle types, lower pressure produces larger droplets. When higher flow rates 
are needed, use higher flow rate nozzles instead of increasing pressure. - Number of nozzles - Use the minimum number of nozzles 
that provide uniform coverage. - Nozzle Orientation - Orienting nozzles so that the spray is released parallel to the airstream 
produces larger droplets than other orientations and is the recommended practice. Significant deflection from horizontal will reduce 
droplet size and increase drift potential. - Nozzle Type - Use a nozzle-type that is designed for the intended application. With most 
nozzle types, narrower spray angles produce larger droplets. Consider using low-drift nozzles. Solid stream nozzles oriented 
straight back produce the largest droplets and the lowest drift. Boom Length For some use patterns, reducing the effective boom 
length to less than 3/4 of the wingspan or rotor length may further reduce drift without reducing swath width. Application Height 
Applications should be made at the lowest height consistent with efficacy and flight safety. Do not make at a height greater than 10 
feet above the top of the largest plants unless a greater height is recommended for aircraft safety. Making applications at the lowest 
height that is safe reduces exposure of droplets to evaporation and wind. Swath Adjustment When applications are made with a 
crosswind, the swath will be displaced downwind. Therefore, on the up and downwind edges of the field, the applicator must 
compensate for this displacement by adjusting the path of the aircraft upwind. Swath adjustment distance should increase with 
increasing drift potential (higher wind, smaller drops, etc.). Wind Drift potential is lowest between wind speeds of 2-10 mph. 
However, many factors including droplet size and equipment type determine drift potential at any given speed. Application should 
be avoided below 2 mph due to variable wind direction and high inversion potential. Note: Local terrain can influence wind patterns. 
Every applicator should be familiar with local wind patterns and how they affect spray drift. Temperature and Humidity When 
making applications in low relative humidity, set up equipment to produce larger droplets to compensate for evaporation. Droplet 
evaporation is most severe when conditions are both hot and dry. Temperature Inversions Applications should not occur during a 
temperature inversion because drift potential is high. Temperature inversions restrict vertical air mixing, which causes small, 
suspended droplets to remain in a concentrated cloud. This cloud can move in unpredictable directions due to the light variable 
winds common during inversions. Temperature inversions are characterized by increasing temperatures with altitude and are 
common on nights with limited cloud cover and light to no wind. They begin to form as the sun sets and often continue into the 
morning. Their presence can be indicated by ground fog; however, if fog is not present, inversions can also be identified by the 
movement of smoke from a ground source or an aircraft smoke generator. Smoke that layers and moves laterally in a concentrated 
cloud (under low wind conditions) indicates an inversion while smoke that moves upward and rapidly dissipates indicates good 
vertical air mixing. 

Notice 5 of 40 (Vulcan) BUFFER ZONES Do not allow spray to drift from the application site and contact people, structures people 
occupy at any time and the associated property, parks and recreation areas, nontarget crops, aquatic and wetland areas, 
woodlands, pastures, rangelands, or animals. - For ground boom applications, do not apply within 25 feet of rivers, natural ponds, 
lakes, streams, reservoirs, marshes, estuaries, and commercial fish ponds. Apply with nozzle height no more than 4 feet above the 
ground or crop canopy and when wind speed is 10 mph or less at the application site as measured by an anemometer. Use fine or 
coarser spray according to ASAE 572 definition for standard nozzles or VMD for spinning atomizer nozzles. - For orchard/vineyard 
airblast applications, do not apply within 50 feet of rivers, natural ponds, lakes, streams, reservoirs, marshes, estuaries, and 
commercial fish ponds. Direct spray above trees/vines and turn off outward pointing nozzles at row ends and outer rows. Apply only 
when wind speed is 3-10 mph at the application site as measured by an anemometer outside of the orchard/vineyard on the upwind 
side. - For aerial applications, do not apply within 150 feet of rivers, natural ponds, lakes, streams, reservoirs, marshes, estuaries, 
and commercial fish ponds. The boom width must not exceed 75% of the wingspan or 90% of the rotary blade. Use upwind swath 
displacement and apply only when wind speed is 3-10 mph as measured by an anemometer. Use fine or coarser spray according 
to ASAE 572 definition for standard nozzles or VMD for spinning atomizer nozzles. If application includes a no-spray zone, do not 
release spray at a height greater than 10 feet above the ground or the crop canopy. - For overhead chemigation, do not apply 
within 25 feet of rivers, natural ponds, lakes, streams, reservoirs, marshes, estuaries, and commercial fish ponds. Apply only when 
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wind speed is 10 mph or less. The applicator also must use all other measures necessary to control drift. The buffer distance 
specified in the buffer distance table are the distances in feet that must exist to separate sensitive sites from the targeted 
application site. Buffers are measured from the edge of the sensitive site to the edge of the application site. Sensitive sites are 
areas frequented by non-occupational bystanders (especially children). These include residential lawns, pedestrian sidewalks, 
outdoor recreational areas such as school grounds, athletic fields, parks and all property associated with buildings occupied by 
humans for residential or commercial purposes. Sensitive sites include homes, farmworker housing, or other residential buildings, 
schools, daycare centers, nursing homes, and hospitals. Non-residential agricultural buildings, including barns, livestock facilities, 
sheds and outhouses are not included in this proh bition. Please see the table located on page 5 of Vulcan Insecticide Label for 
Buffer Distance. Only pesticide handlers are permitted in the setback area during application of this product. Do not apply this 
product if anyone other than a mixer, loader, or applicator, is in the setback area. Exception: Vehicles and persons riding bicycles 
that are passing through the setback area on public or private roadways are permitted. 

Notice 6 of 40 (Vulcan) USE RESTRICTIONS Do not formulate this product into other end use products. Attention: Do not cut or 
weld container. 

Notice 7 of 40 (Vulcan) PRODUCT INFORMATION Part of the Voxien family of products. Vulcan(R) insecticide forms an emulsion 
when diluted with water and is suitable for use in all conventional spray equipment. Consult your State Agricultural Experiment 
Station or State Extension Service for proper timing of applications. When an adjuvant is to be used with this product, ADAMA 
suggests the use of a Chemical Producers and Distr butors Association certified adjuvant. 

Notice 8 of 40 (Vulcan) DIRECTIONS FOR USE It is a violation of Federal Law to use this product in a manner inconsistent with its 
labeling. Read entire label before using this product. This label must be in the possession of the user at the time of pesticide 
application. Do not apply this product in a way that will contact workers or other persons, either directly or through drift. Only 
protected handlers may be in the area during application. For any requirements specific to your State or Tribe, consult the Agency 
responsible for pesticide regulation. 

Notice 9 of 40 (Vulcan) ENVIRONMENTAL HAZARDS This pesticide is toxic to fish, aquatic invertebrates, small mammals, and 
birds. Do not apply directly to water, or to areas where surface water is present, or to intertidal areas below the mean high water 
mark. Drift and runoff may be hazardous to aquatic organisms in water adjacent to treated areas. Do not contaminate water when 
disposing of equipment washwater or rinsate. This product is highly toxic to bees exposed to direct treatment or residues on 
blooming crops or weeds. Do not apply this product or allow it to drift to blooming crops or weeds if bees are visiting the treatment 
area. Protective information may be obtained from your cooperative agricultural extension service. 

Notice 10 of 40 (Vulcan) PRECAUTIONARY STATEMENTS HAZARDS TO HUMANS AND DOMESTIC ANIMALS CAUTION 
Harmful is swallowed. Causes moderate eye irritation. Avoid contact with eyes or clothing. Wash thoroughly with soap and water 
after handling and before eating, drinking, chewing gum, using tobacco or using the toilet. Remove and wash contaminated clothing 
before reuse. 

Notice 11 of 40 (Vulcan) ENGINEERING CONTROL STATEMENT Mixers and loaders supporting aerial applications must use a 
mechanical transfer system that meets the requirements listed in the Worker Protection Standard (WPS) for agricultural pesticides 
[40 CFR 170.240(d)(4)) for dermal protection, and must: -Wear the personal protective equipment required above for 
mixers/loaders -Wear protective eyewear Pilots must use an enclosed cockpit in a manner that meets the requirements listed in the 
WPS for agricultural pesticides [40 CFR 170.240(d)(6)]. Use of human flaggers is prohibited. Mechanical flagging equipment must 
be used. When handlers use closed systems, enclosed cabs, or aircraft in a manner that meets the requirements listed in the WPS 
for agricultural pesticides [40 CFR I70.240(d)(4-6)], the handler PPE requirements may be reduced or modified as specified in the 
WPS. 

Notice 12 of 40 (Vulcan) USER SAFETY RECOMMENDATIONS Users should: - Wash hands thoroughly with soap and water after 
handling and before eating, drinking, chewing gum, using tobacco, or using the toilet. Remove and wash contaminated clothing 
before reuse. - Remove clothing/PPE immediately if pesticide gets inside. Then wash thoroughly and put on clean clothing. -
Remove PPE immediately after handling this product. Wash the outside of gloves before removing. As soon as possible, wash 
thoroughly and change into clean clothing. 

Notice 13 of 40 (Vulcan) - Do not use on almond, filbert or walnut in Mississippi. - Do not aerially apply this product in Mississippi. 

Notice 14 of 40 (Vulcan) TREE FRUITS, ALMOND, AND WALNUT (Dormant/Delayed Dormant Sprays) Worker Restricted Entry 
Interval: Do not enter or allow worker entry into treated areas during the restricted entry interval (REI) of 4 days for tree fruits and 24 
hours for almond and walnut unless PPE required for early entry is worn. For Apple, Almond, Cherry, Nectarine, Peach, Pear, 
Plum, Prune, and Walnut: Use Vulcan as a dormant or delayed dormant spray at the rates indicated to control the pests listed in 
this table. While Vulcan can be used without oil, use oil to control additional pests such as European red mite and brown almond 
mite. Applications can be made on pears after harvest. See specific use directions in this table. Dormant or Delayed Dormant 
Spray: For control of additional pest such as European red mite, mix Vulcan with oil, although it can be used without oil. Using 
conventional, power-operated spray equipment, apply as a concentrate or dilute spray. For dilute sprays (greater than 200 gpa), 
use sufficient spray volume to saturate tree foliage, but not to point of runoff. For concentrate sprays (less than 200 gpa), evenly 
distribute an equivalent amount of product per acre. For dilute spray, tank mix the specified dosage with 1 to 2 gallons of a 
petroleum spray oil specified for dormant use in 100 gallons of water and spray the entire tree by application to run off using 
suitable ground spray equipment. For low volume (concentrate) sprays (less than 200 gallons of spray mixture per acre), use the 
same amount of Vulcan as for a dilute spray and apply in a manner that will ensure thorough coverage of the trees. Use the higher 
dosage of Vulcan for severe infestations. Use oil as specified by your State Agricultural Experiment Station or State Extension 
Service Specialist. Use Restrictions: - Do not apply more than 4 pints/A (1.88 lbs a.i./A) of Vulcan. - Do not apply Vulcan until winter 
rains or irrigation has replenished soil moisture such that bark and twigs are not desiccated since cold or dry conditions can cause 
Vulcan plus oil sprays to infuse trees resulting in bud damage or drop. - Make only one application during the dormant/delayed 
dormant season, applying no more than 4 pints/A (1.88 lbs a.i./A) per cropping season. - Do not make more than one application of 
any chlorpyrifos-containing product per year. - The application can either be a prebloom dormant/dormant delayed spray to the 
canopy or the trunk, OR a post-bloom application to the lower 4 feet of the trunk. For postbloom application instructions and 
restrictions for apple, See the Apple (Tree Trunk) section. - Do not make a soil or foliar application within 10 days of a 
dormant/delayed dormant application of chlorpyrifos to the orchard. - Do not enter or allow worker entry into treated areas during the 
restricted entry interval (REI) of 4 days for tree fruits and 24 hours for almond and walnut unless PPE required for early entry is 
worn. - Do not allow meat or dairy animals to graze in treated orchards. 
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Notice 15 of 40 (Vulcan) Dormant/Delayed Dormant Spray ADDITIONAL PRECAUTIONS SPECIFIC TO CALIFORNIA: Use a 
minimum of 100 gallons of total spray volume per acre. Do not use more than 4 gallons of spray oil per acre on almonds, and 6 
gallons per acre on peaches and nectarines. Do not use any adjuvants or surfactants in addition to or as a substitute for a 
petroleum spray oil in a tank mix with Vulcan. Do not apply on almonds in the following counties in California: Butte, Colusa, Glenn, 
Solano, Sutter, Tehama, Yolo, and Yuba. Do not use more than 1% dormant oil in almond orchards less than 4 years old. 

Notice 16 of 40 (Vulcan) TREE NUTS Worker Restricted Entry Interval: Do not enter or allow worker entry into treated areas during 
the restricted entry interval (REI) of 24 hours unless PPE required for early entry is worn. Foliar Spray: Use Vulcan at the dosage 
indicated by application as a foliar spray to control pests listed in the table. Mix the required dosage in sufficient water to ensure 
thorough and complete coverage of the foliage and crop, and apply as a concentrate or dilute spray using conventional, 
power-operated spray equipment. For dilute sprays applied to tree nut crops, mix the required dosage in sufficient water to allow for 
spray to runoff. For concentrate sprays, apply an equivalent amount of Vulcan per acre. Treat when pests appear or in accordance 
with local conditions. Insect control by aerial application may be less than control by ground application because of less coverage. 
Consult your state agricultural experiment station, certified pest control advisor, or extension service specialist for specific use 
information in your area. To avoid contamination of irrigation floodwaters, do not flood irrigate within 24 hours following an 
application of Vulcan. Use Restrictions: - Cold or dry conditions can cause this product and oil mixtures to infuse into trees, resulting 
in bud damage or bud drop. Do not apply until winter rains or irrigation has replenished soil moisture so that bark and twigs are not 
desiccated. Do not flood irrigate within 24 hours of application of this product to avoid contamination of irrigation tail waters. -
Vulcan is highly toxic to bees exposed to direct treatment. Do not apply when bees are actively foraging in the treated area. - Make 
no more than 3 foliar applications of Vulcan or other product containing chlorpyrifos per season on almonds, filberts, and pecans 
and no more than 2 applications per season on walnuts. - Make no more than one application of chlorpyrifos during the dormant 
season. Do not make a soil or foliar application of Vulcan or products containing chlorpyrifos within 10 days of a dormant/delayed 
dormant application. - Do not apply within 14 days of harvest of almonds, filberts, and walnuts, or 28 days of harvest of pecans. Do 
not allow livestock to graze in treated orchards. Do not apply more than 8 pints (3.76  bs a.i.) of Vulcan per acre per season as a 
foliar spray. Do not make a second application within 10 days of the first application. Do not apply more than 4 pints of Vulcan (1.88 
lbs a.i.) per acre per season as a dormant/delayed dormant application. 

Notice 17 of 40 (Vulcan) NONRESIDENTIAL TURF AND OTHER NONRESIDENTIAL OUTDOOR USES Vulcan is an emulsifiable 
concentrate for control of pests located around industrial buildings (turf and ornamental), road medians (turf and ornamentals), and 
golf course turf only. Pests controlled by Vulcan are listed in the following tables. Vulcan is compatible with fungicides, insecticides, 
and miticides commonly specified except for alkaline materials such as Bordeaux mixtures and lime. Always conduct a small jar 
compatibility test using proper proportions of chemicals and water to check for physical compatibility prior to tank mixing. 
Restrictions: Use on residential turf is prohibited. Keep out of fish pools and other bodies of water. Do not treat vegetable gardens. 
Do not allow livestock to graze in treated areas. Do not feed treated grass cuttings (hay) or seed screenings to livestock or use hay 
for livestock bedding. Do not use Vulcan in poultry houses. 

Notice 18 of 40 (Vulcan) AGRICULTURAL USE REQUIREMENTS Use this product in accordance with its labeling and with the 
Worker Protection Standard, 40 CFR Part 170. This standard contains requirements for the protection of agricultural workers on 
farms, forests, nurseries, and greenhouses, and handlers of agricultural pesticides. It contains requirements for training, 
decontamination, notification, and emergency assistance. It also contains specific instructions and exceptions pertaining to the 
statements on this label about personal protective equipment (PPE) and restricted-entry intervals. The requirements in this box 
only apply to uses of this product that are covered by the Worker Protection Standard. Do not enter or allow worker entry into 
treated areas during the restricted-entry interval (REI) of: - 4 days for fruit trees - 5 days for citrus - 3 days for cauliflower - 24 hours 
for all other crops not listed above Notify workers of the application by warning them orally and by posting warning signs at 
entrances to treated areas. 

Notice 19 of 40 (Vulcan) RESISTANCE MANAGEMENT Vulcan contains a Group 1B insecticide. Insect/mite biotypes with 
acquired resistance to Group 1B may eventually dominate the insect/mite population if Group 1B insecticides/acaricides are used 
repeatedly in the same field or in successive years as the primary method of control for targeted species. This may result in partial 
or total loss of control of those species by Vulcan or other Group 1B. To delay insecticide resistance consider: - Avoiding the 
consecutive use of Vulcan or other group 1B insecticides/acaricides that have a similar target site of action, on the same 
insect/mite species. - Using tank-mixtures or premixes with insecticides/acaricides from a different target site of action Group as 
long as the involved products are all registered for the same use and have different sites of action. - Basing insecticide/acaricide 
use on a comprehensive IPM program. - Monitoring treated insect/mite populations for loss of field efficacy. - Contacting your local 
extension specialist, certified crop advisors, and/or manufacturer for insecticide/acaricide resistance management and/or IPM 
recommendations for the specific site and resistant pest problems. 

Notice 20 of 40 (Zeal(r) Miticide(1)) NOTICE: Tank mixing or use of this product with any other product which is not specifically and 
expressly authorized by the label shall be the exclusive risk of user, applicator and/or application advisor, to the extent allowed by 
applicable law. Read and follow the entire label of each product to be used in the tank mix with this product. 

Notice 21 of 40 (Zeal(r) Miticide(1)) RESISTANCE MANAGEMENT RECOMMENDATIONS Zeal is a Group 10B insecticide. Mite 
biotypes with acquired resistance to Group 10B may eventually dominate the mite population if Group 10B insecticides are used 
repeatedly in the same field or in successive years as the primary method of control for targeted species. This may result in partial 
or total loss of control of those species by Zeal or other Group 10B insecticides. To delay insecticide resistance consider: - Avoiding 
the consecutive use of Zeal or other Group 10B insecticides that have a similar target site of action, on the same mite species. -
Using tank mixtures or premixes with insecticides from different target site of action Group as long as the involved products are all 
registered for the same use and have different sites of action. - Basing insecticide use on a comprehensive Integrated Pest 
Management (IPM) program. - Monitoring treated mite populations for loss of field efficacy. - Contacting your local extension 
specialist, certified crop advisors and/or manufacturer for insecticide resistance management and/or IPM recommendations for 
specific site and resistant pest problems. For further information or to report suspected resistance, you may contact Valent U.S.A. 
Corporation at the following toll-free number: 1-800-682-5368. 

Notice 22 of 40 (Zeal(r) Miticide(1)) Zeal(tm) Trademark of Valent U.S.A. Corporation. Danitol(r) Registered trademark of Sumitomo 
Chemical Company. Danitol is a restricted use pesticide. 
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Notice 23 of 40 (Zeal(r) Miticide(1)) Apply by ground with airblast equipment as a full coverage spray. Best results are achieved 
when mite populations are low. Zeal Miticide(1) is predominately an ovicide/larvicide. Apply Zeal Miticide(1) at or prior to threshold 
for your area but not greater than the maximum rate listed. Do not use below use rate 2.0 oz/A (0.09 lb ai/A) as this may result in 
poor control and contribute to the development of resistance to etoxazole among mite populations. Restrictions - Do not apply within 
twenty-eight (28) days of harvest. - Do not make more than one (1) Zeal Miticide(1) application per season. - Do not apply more 
than 3.0 oz Zeal Miticide(1) per acre per season. 

Notice 24 of 40 (Zeal(r) Miticide(1)) The Table for "NUMBER OF ZEAL WATER SOLUBLE PACKETS REQUIRED TO TREAT 
SPECIFIED NUMBER OF ACRES" you can find on page 4 of the label. 

Notice 25 of 40 (Zeal(r) Miticide(1)) WATER SOLUBLE PACKAGING MIXING INSTRUCTIONS Water Soluble Packaging The bag 
contains water soluble packets of Zeal Miticide(1). Do not handle the packets with wet gloves or allow the packets to become wet 
prior to mixing. If all packets are not used, close and reseal outer container to protect remaining packet(s). Do not add any liquid 
fertilizers, micronutrients or adjuvants to the spray solution until after the water soluble packets and their contents have completely 
dissolved. Water soluble packet(s) should completely dissolve in approximately five minutes. Dissolution rate may be slowed by 
cold water, lack of agitation, or water containing high concentrations of boron or sulfur. High concentration of boron or sulfur may 
result in spray screen or nozzle clogging due to the incomplete dissolution of the water soluble packet material. 1. Fill clean spray 
tank 1/2 to 2/3 of desired level with clean water. 2. While agitating, add the correct number of Zeal Miticide1 water soluble packets 
and make sure that they have dissolved completely before proceeding. Agitation should create a rippling or rolling action on the 
water surface. 3. Fill spray tank to desired level with water. Continue agitation until all spray solution has been applied. 4. Mix only 
the amount of spray solution that can be applied the day of mixing. Apply Zeal Miticide(1) within 6 hours of mixing. 5. Refer to the 
chart below to determine the number of Zeal Miticide1 water soluble packets required to treat a given number of acres at a specific 
rate. 

Notice 26 of 40 (Zeal(r) Miticide(1)) ENVIRONMENTAL HAZARDS: This pesticide is toxic to freshwater and marine/estuarine 
aquatic invertebrates, including oysters and shrimp. Do not apply directly to water, or to areas where surface water is present or to 
intertidal areas below the mean high water mark. Do not apply when weather conditions favor drift from treated areas. Drift and 
runoff from treated areas may be hazardous to aquatic organisms in water adjacent to treated areas. Do not contaminate water 
when disposing of equipment washwaters or rinsate. 

Notice 27 of 40 (Zeal(r) Miticide(1)) MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with 
similar modes of action can lead to the buildup of resistant mite strains. Zeal Miticide1 should be used in alternation with miticides 
having different modes of action and/or that belong to different chemical classes. Follow local, state and federal Integrated Pest 
Management (IPM) and Resistance Management (RM) recommendations. Read and follow all product labels before applying any 
miticide. 

Notice 28 of 40 (Pasada 1.6F) ENVIRONMENTAL HAZARDS Do not apply directly to water, to areas where surface water is 
present, or to intertidal areas below the mean high water mark. Do not contaminate water when disposing of equipment 
washwaters. This product is highly toxic to bees exposed to direct treatment or residues on blooming crops/plants or weeds. Do not 
apply this product or allow it to drift to blooming crops/plants or weeds if bees are foraging. This product is toxic to wildlife and 
highly toxic to aquatic invertebrates. This chemical demonstrates the properties and characteristics associated with chemicals 
detected in ground water. The use of this chemical in areas where soils are permeable, particularly where the water table is 
shallow, may result in ground water contamination. 

Notice 29 of 40 (Pasada 1.6F) OBSERVE THE FOLLOWING PRECAUTIONS WHEN MIXING AND APPLYING IN THE VICINITY 
OF AQUATIC AREAS SUCH AS LAKES, RESERVOIRS, RIVERS, PERMANENT STREAMS, MARSHES OR NATURAL PONDS, 
ESTUARIES, AND COMMERCIAL FISH FARM PONDS. SPRAY DRIFT MANAGEMENT The interaction of many equipment- and 
weather-related factors determines the potential for spray drift. The applicator is responsible for considering all of these factors 
when making application decisions. Avoiding spray drift is the respons bility of the applicator. Mixing and Loading Requirements To 
avoid potential contamination of groundwater, the use of a properly designed and maintained containment pad for mixing and 
loading of any pesticide into application equipment is recommended. If containment pad is not used, maintain a minimum distance 
of 25 feet between mixing and loading area and potential surface to groundwater conduits such as field sumps, uncased well 
heads, sinkholes, or field drains. For Aerial Applications For aerial applications, the spray boom should be mounted on the aircraft 
so as to minimize drift caused by wing tip vortices. The minimum practical boom length should be used and must not exceed 75% 
of the wing span or rotor diameter. Spray should be released at the lowest possible height consistent with good pest control and 
flight safety. Applications more than 10 feet above the crop canopy should be avoided. Importance of Droplet Size An important 
factor influencing drift is droplet size. Small droplets ( 

Notice 30 of 40 (Pasada 1.6F) RESISTANCE MANAGEMENT Some insects are known to develop resistance to insecticides after 
repeated use. As with any insecticide, the use of this product should conform to resistance management strategies established for 
the use area. Pasada 1.6F Flowable Insecticide contains a Group 4A insecticide. Insect biotypes with acquired or inherent tolerance 
to Group 4A insecticides may eventually dominate the insect population if Group 4A insecticides are used repeatedly as the 
predominant method of control for targeted species. This may eventually result in partial or total loss of control of those species by 
Pasada 1.6F Flowable Insecticide and to other Group 4A insecticides. The active ingredient in Pasada 1.6F Flowable Insecticide is 
a member of the neonicotinoid chemical class. Insect pests resistant to other chemical classes have not shown cross-resistance to 
Pasada 1.6F Flowable Insecticide . Avoid using a block of more than three consecutive applications of Pasada 1.6F Flowable 
Insecticide and/or other Group 4A products having the same or similar mode of action. Following a neonicotinoid block of 
treatments, Makhteshim Agan of North America, Inc. strongly encourages the rotation to a block of applications with effective 
products with a different mode of action before using additional applications of neonicotinoid products. Using a block rotation or 
windowed approach along with other IPM practices is considered an effective use strategy for preventing or delaying an insect's 
ability to develop resistance to this class of chemistry. Do not use Pasada 1.6F Flowable Insecticide or other Group 4A products 
from the neonicotinoid chemical class for foliar applications on crops previously treated with long-residual, soil-applied products 
from the neonicotinoid chemical class. Other Group 4A neonicotinoid products used as foliar treatments include: Actara(R), 
Alias(R), Assail(R), Calypso(R), Centric(R), Clutch(R), Couraze(R), Gallant(TM), Impulse(TM), Intruder(R), Leverage(R), 
Nuprid(TM), Provado(R), Trimax(TM) Pro, and Venom(R). Other Group 4A neonicotinoid products used as soil/seed treatments 
include: Admire(R) Pro, Advise(TM), Alias, Belay(R), Couraze, Cruiser(R), Gaucho(R), Macho(TM), Macho Max, Nuprid, 
Platinum(R), Venom, and Widow(TM). Contact your Cooperative Extension specialist, certified crop advisor, and/or product 
manufacturer for additional insect resistance management recommendations. Also, for more information on Insect Resistance 
Management (IRM), visit the Insecticide Resistance Action Committee (IRAC) on the web at http://www.irac-online.org/. 

http:http://www.irac-online.org
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Notice 31 of 40 (Pasada 1.6F) DIRECTIONS FOR USE It is a violation of Federal Law to use this product in a manner inconsistent 
with its labeling. See individual crops for specific pollinator protection application restrictions. If none exist under the specific crop, 
for foliar applications, follow these application directions for crops that are contracted to have pollinator services or for food/feed 
crops and commercially grown ornamentals that are attractive to pollinators. FOR CROPS UNDER CONTRACTED POLLINATION 
SERVICES Do not apply this product while bees are foraging. Do not apply this product until flowering is complete and all petals 
have fallen unless the following condition has been met: If an application must be made when managed bees are at the treatment 
site, the beekeeper providing the pollination services must be notified no less than 48-hours prior to the time of the planned 
application so that the bees can be removed, covered or otherwise protected prior to spraying. FOR FOOD/FEED CROPS AND 
COMMERCIALLY GROWN ORNAMENTALS NOT UNDER CONTRACT FOR POLLINATION SERVICES BUT ARE ATTRACTIVE 
TO POLLINATORS Do not apply this product while bees are foraging. Do not apply this product until flowering is complete and all 
petals have fallen unless one of the following conditions is met: - The application is made to the target site after sunset - The 
application is made to the target site when temperatures are below 55 degrees F - The application is made in accordance with a 
government-initiated public health response - The application is made in accordance with an active state-administered apiary 
registry program where beekeepers are notified no less than 48-hours prior to the time of the planned application so that the bees 
can be removed, covered or otherwise protected prior to spraying - The application is made due to an imminent threat of significant 
crop loss, and a documented determination consistent with an IPM plan or predetermined economic threshold is met. Every effort 
should be made to notify beekeepers no less than 48-hours prior to the time of the planned application so that the bees can be 
removed, covered or otherwise protected prior to spraying. Do not apply this product in a way that will contact workers or other 
persons, either directly or through drift. Only protected handlers may be in the area during application. For any requirements 
specific to your State or Tribe, consult the Agency responsible for pesticide regulation. 

Notice 32 of 40 (Pasada 1.6F) APPLICATION DIRECTIONS RESTRICTION: Do not apply Pasada 1.6F Flowable Insecticide in 
enclosed structures such as planthouses or greenhouses. Apply foliar applications of Pasada 1.6F Flowable Insecticide as a 
directed or a broadcast foliar spray. Thorough coverage of foliage is necessary without runoff for optimum insecticidal efficacy. Use 
adequate spray volumes, properly calibrated application equipment, and spray adjuvant if necessary to obtain thorough coverage. 
Failure to provide adequate coverage and retention of Pasada 1.6F Flowable Insecticide on leaves and fruit may result in loss of 
insect control or delay in onset of activity. Apply Pasada 1.6F Flowable Insecticide with properly calibrated ground or aerial 
application equipment. Minimum spray volumes, unless otherwise specified on crop-specific application sections, are 10 gallons per 
acre by ground and 5 gallons per acre by air. Pasada 1.6F Flowable Insecticide may also be applied by overhead chemigation (see 
additional information in CHEMIGATION section of this label below) if allowed in crop-specific application section. Pasada 1.6F 
Flowable Insecticide is not allowed for use on crops grown for production of true seed intended for private or commercial planting 
unless specified under state-specific 24(c) labeling. Do not allow exposure of Pasada 1.6F Flowable Insecticide to honeybees. 
RESTRICTION: Regardless of formulation or method of application, do not apply more than 0.5 pounds of active ingredient 
imidacloprid per acre per year, including seed treatment, soil, and foliar uses, unless specified within a crop-specific application 
section for a given crop. 

Notice 33 of 40 (Pasada 1.6F) ROTATIONAL CROPS(Plant cover crops for soil building or erosion control at any time, but do not 
graze or harvest for food or feed.) Replant treated areas with any crop specified on an imidacloprid label or any crop for which a 
tolerance exists for the active ingredient as soon as practical following the last application. For crops not listed on an imidacloprid 
label, or for crops for which no tolerances for the active ingredient have been established, a 12-month plant-back interval must be 
observed. IMMEDIATE PLANT-BACK: All crops on this label plus the following crops not on this label: barley, canola, corn (field, 
pop, and sweet), rapeseed, sorghum, soybean, sugarbeet, and wheat 30-DAY PLANT-BACK: Cereals (including buckwheat, 
millet, oats, rice, rye, and triticale) and safflower 10-MONTH PLANT-BACK: Onion and bulb vegetables 12-MONTH PLANT-BACK: 
All Other Crops 

Notice 34 of 40 (Pasada 1.6F) Restrictions: - Pre-Harvest Interval (PHI): 7 days - Minimum interval between applications: 6 days -
Maximum Pasada 1.6F Flowable Insecticide broadcast or directed foliar spray applications allowed per year: 28.8 fluid ounces/Acre 
(0.36 lb. AI/Acre) - Minimum application volume (water): 50 GPA- ground application, 25 GPA- aerial application - Do not apply 
pre-bloom or during bloom or when bees are foraging. Applications: Apply specified rate per acre as a broadcast or directed foliar 
spray to infested area as pest populations begin to build. Thorough uniform coverage is necessary to achieve optimum control. Use 
a spray adjuvant to improve coverage. Pasada 1.6F Flowable Insecticide may not knock down established and heavy insect 
populations. Two applications may be required to achieve control. Scout fields and re-treat if needed. Tank mix Pasada 1.6F 
Flowable Insecticide with other insecticides for knockdown of pests or for improved control of other pests. Aerial application of 
Pasada 1.6F Flowable Insecticide may result in slower activity and reduced control relative to results from ground application. For 
tree and vine crops, application rates are based on full-size, mature trees or vines. 

Notice 35 of 40 (Pasada 1.6F) PROTECTION OF POLLINATORS APPLICATION RESTRICTIONS EXIST FOR THIS PRODUCT 
BECAUSE OF RISK TO BEES AND OTHER INSECT POLLINATORS. FOLLOW APPLICATION RESTRICTIONS FOUND IN THE 
DIRECTIONS FOR USE TO PROTECT POLLINATORS. Look for the bee hazard icon in the Directions for Use for each application 
site for specific use restrictions and instructions to protect bees and other insect pollinators. This product can kill bees and other 
insect pollinators. Bees and other insect pollinators will forage on plants when they flower, shed pollen, or produce nectar. Bees 
and other insect pollinators can be exposed to this pesticide from: - Direct contact during foliar applications, or contact with residues 
on plant surfaces after foliar applications - Ingestion of residues in nectar and pollen when the pesticide is applied as a seed 
treatment, soil, tree injection, as well as foliar applications. When Using This Product Take Steps To: - Minimize exposure of this 
product to bees and other insect pollinators when they are foraging on pollinator attractive plants around the application site. -
Minimize drift of this product on to beehives or to off-site pollinator attractive habitat. Drift of this product onto beehives or off-site to 
pollinator attractive habitat can result in bee kills. Information on protecting bees and other insect pollinators may be found at the 
Pesticide Environmental Stewardship website at: http://pesticidestewardship.org/PollinatorProtection/Pages/default.aspx. Pesticide 
incidents (for example, bee kills) should immediately be reported to the state/tribal lead agency. For contact information for your 
state, go to: www.aapco.org/officials.html. Pesticide incidents should also be reported to the National Pesticide Information Center 
at: www.npic.orst.edu or directly to EPA at: beekill@epa.gov 

Notice 36 of 40 (Brandt Insect Bait) ENVIRONMENTAL HAZARDS Do not contaminate water when cleaning equipment or 
disposing of equipment washwaters. 

mailto:beekill@epa.gov
http:www.npic.orst.edu
www.aapco.org/officials.html
http://pesticidestewardship.org/PollinatorProtection/Pages/default.aspx
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Notice 37 of 40 (Brandt Insect Bait) DIRECTIONS FOR USE BRANDT INSECT BAIT is a corn derived, proteinaceous liquid that 
enhances the effectiveness of agricultural insecticides. The protein bait acts as a food attractant and its success in an IPM program 
is based on the immature female fruit flies' need of a protein meal for developing mature eggs. Read and follow the precautions, 
restrictions and recommendations on the labels of insecticides used with BRANDT INSECT BAIT. Use according to the most 
restrictive label directions for each product in any tank mix. BRANDT INSECT BAIT may be used on agricultural, aquatic, forestry, 
turf and ornamental, industrial and non-cropland sites. 

Notice 38 of 40 (Brandt Insect Bait) RECOMMENDATIONS: Specific use rates will vary with conditions of application such as water 
hardness, application method, equipment, spray droplet size, condition of foliage, etc. Also, higher rates than those below may be 
used if recommended by pesticide labeling. Follow pesticide label directions. However, do not add this product at a rate which 
exceeds 5% of the finished spray volume. AIR or Ground : Use 2-8 pints per acre with sufficient water for thorough coverage. Due 
to the attractant mode of action, overall coverage of the plant canopy is unnecessary and a "spot spraying technique" is adequate. 
Bait spraying is most effective in "area" treatment programs. It is ideal for medium to large fields and orchards or where adjacent 
properties use the technique. 

Notice 39 of 40 (Nu Film P) GENERAL INFORMATION MILLER NU FILM P is a superior SPREADER STICKER adjuvant with 
non-ionic properties designed to improve the contact, wetting and adhesion of pesticides onto the plant surface. MILLER NU FILM 
P forms a soft film, which polymerizes. This film reduces the effects of rainfall erosion, volatility and ultraviolet (UV) degradation on 
pesticide spray deposits. Under most conditions, apply sprays containing MILLER NU FILM P at least one hour, during daylight, 
before an anticipated rain. Sunlight, direct or indirect, for this time period is needed for the film to set. MILLER NU FILM P forms a 
soft, elastic film which tenaciously holds the pesticide on the crop foliage and greatly reduces rainfall and overhead irrigation 
erosion of the spray residue. The MILLER NU FILM P film will withstand about 1 inch of rain for seven to ten days, thus insuring 
that pesticide sprays are not lost shortly after application. MILLER NU FILM P will not foam, freeze or clog nozzles. It has been 
proven effective when applied by any aircraft or ground sprayer. It improves the initial pesticide deposit and allows excellent 
re-distribution of aircraft and concentrate sprayer deposits, to give complete coverage. Miller Chemical certifies that this product is 
a Synthetic substance allowed for use in organic crop production in compliance with 7 CFR Part 205, Subpart A, 205.601(m)(1). 
MILLER NU FILM P is Approved under Washington State's Department of Agriculture Organic Food Program. 

Notice 40 of 40 (Nu Film P) DIRECTIONS FOR USE MILLER NU FILM P may be used with products registered for: Agricultural, 
Forestry, Ornamental, Industrial Vegetation and Non-Cropland uses. MILLER NU FILM P may be applied by ground or aerial spray 
equipment in concentrate or dilute sprays. In most applications, use enough MILLER NU FILM P to allow for uniform wetting and 
deposition of the spray onto leaf surfaces without excess runoff. GROUND: Dosage per acre Fungicides, Insecticides, Plant Growth 
Regulators 4 oz to 1 pt Foliar Nutrients 4 oz to 1 pt Herbicides 4 oz to 1 pt Dilute Sprays: Greater than 100 gallons of spray 
solution per acre. Use 4 oz. to 1 pint per 100 gallons. AIR: Use 4 oz to 1 pt per acre SPRINKLER or PIVOT IRRIGATION: Use 8 
oz to 1 pint per acre. 
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Warnings Rec No. 2792141 

Your label commodity of Not Applicable for RNA BU-pH-ER does not match your site commodity of WALNUT. Review the site/label 
mismatch, and verify this product is allowed on this commodity for this specific use scenario noting label exceptions. 
Your label commodity of Agricultural Area for Brandt Insect Bait does not match your site commodity of WALNUT. Review the site/label 
mismatch, and verify this product is allowed on this commodity for this specific use scenario noting label exceptions. 
Your label commodity of Agricultural Area for Nu Film P does not match your site commodity of WALNUT. Review the site/label mismatch, 
and verify this product is allowed on this commodity for this specific use scenario noting label exceptions. 

Additional Notices Rec No. 2792141 

COMPATIBILITY: BRANDT INSECT BAIT is 
compatible with most insecticides .However, 
if the desired combination has not been 
previously used, a compatibility test is 
recommended .Using this product with copper 
compounds or shortly after an application of 
copper may reduce effectiveness 

Conditions 

Vulcan: 
- Other Cases 
- Dormant/Delayed Dormant 

Rec No. 2792141 
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Personal Protective Equipment Information Rec No. 2792141 

NOTE: The personal protective equipment (PPE) information described here is based solely on the manufacturer's 
label. Your county or state may have additional restrictions or requirements. 

Rna Bu-Ph-Er 
Wear eye protection. Wear rubber or chemical-resistant gloves. Wash thoroughly after handling. 

Medical Number: 800-222-1222 Response Number: 800-424-9300 

Vulcan 
Materials that are chemical resistant to this product are barrier laminate and viton >=14 mils. Mixers and 
loaders using a mechanical transfer loading system and applicators using aerial application equipment 
must wear: - Long-sleeved shirt and long pants - Shoes and socks - Protective eyewear In addition to the 
above, mixers and loaders using a mechanical transfer loading system must wear: - Chemical-resistant 
gloves - Chemical-resistant apron - A NIOSH-approved dust mist filtering respirator with MSHA/NIOSH 
approval number prefix TC-21 Cor a NIOSH-approved respirator with any R, P, or HE filter See 
Engineering Control Statement for additional requirements. All other mixers, loaders, applicators and 
handlers must wear: - Coveralls over long-sleeved shirt and long pants - Chemical-resistant gloves -
Chemical-resistant apron when mixing or loading or exposed to the concentrate - Chemical-resistant 
footwear plus socks - Chemical-resistant headgear for overhead exposure - A NIOSH-approved dust mist 
filtering respirator with MSHAINIOSH approval number prefix TC-21C or a NIOSH-approved respirator 
with any R, P, or HE filter. User Safety Requirements - Discard clothing and other absorbent materials 
that have been drenched or heavily contaminated with this product's concentrate. Do not reuse them. -
Follow manufacturer's instructions for cleaning/maintaining PPE. If no such instructions for washables 
exist, use detergent and hot water. Keep and wash PPE separately from other laundry. 

Medical Number: 877-250-9291 Response Number: 800-535-5053 

Zeal(r) Miticide(1) 
Applicators and other handlers must wear: longsleeved shirt and long pants, chemical-resistant gloves 
made of any waterproof material such as polyethylene or polyvinyl chloride and shoes plus socks. 

Medical Number: 800-892-0099 Response Number: 800-424-9300 

Pasada 1.6f 
Applicators and other handlers must wear: - Long-sleeved shirt and long pants - Chemical-resistant 
gloves made of any waterproof material such as barrier laminate, butyl rubber, nitrile rubber, neoprene 
rubber, natural rubber, polyethylene, polyvinylchloride (PVC), or Viton - Shoes plus socks Follow 
manufacturer's instructions for cleaning/maintaining personal protective equipment, PPE. If no such 
instructions for washables, use detergent and hot water. Keep and wash PPE separately from other 
laundry. 

Medical Number: 877-250-9291 Response Number: 800-535-5053 

Brandt Insect Bait 
Wear long sleeved shirt, long pants, and shoes plus socks when mixing or handling concentrate. 

Medical Number: 800-424-9300 Response Number: 800-424-9300 

Nu Film P 
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Control Measures Respiratory Protection A RESPIRATOR APPROVED BY NIOSH/MSHA SHOULD BE 
WORN WHERE VAPOR INHALATION COULD OCCUR. Ventilation Local Exhaust NA Special NA 
Mechanical PREFERRED Other NA Protective Gloves CHEMICAL RESISTANT (e.g. rubber) Eye 
protection CHEMICAL SPLASH GOGGLES Other Protective Clothing or Equipment CHEMICAL 
RESISTANT APRON, CLEAN BODY-COVERING CLOTHING, BOOTS, HAT Work/Hygienic Practices 
PREVENT EATING, DRINKING, TOBACCO USAGE AND COSMETIC APPLICATION TO PREVENT 
EXPOSURE. 

Medical Number: 800-424-9300 Response Number: 800-424-9300 

Re-entry Personal Protective Equipment 
Rec No. 2792141

Information 

NOTE: The re-entry personal protective equipment (Re-entry PPE) information described here is based solely on 
the manufacturer's label. Your county or state may have additional restrictions or requirements. 

Rna Bu-Ph-Er 

Vulcan 
PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and 
that involves contact with anything that has been treated, such as plants, soil, or water is: - Coveralls 
over short sleeved shirt and shirt pants - Chemical resistant gloves made out of any waterproof material -
Chemical resistant footwear plus socks - Chemical Resistant headgear for over head exposures. Certified 
crop advisors or persons entering under their direct supervision under certain circumstances may be 
exempt from the early reentry requirement pursuant to 40 CFR Part 170. 

Zeal(r) Miticide(1) 
PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and 
that involves contact with anything that has been treated, such as plants, soil or water, is: long sleeved 
shirt and long pants, chemical-resistant gloves made of any waterproof material and shoes plus socks. 

Pasada 1.6f 
PPE required for early entry to treated areas that is permitted under the Worker Protection Standard and 
that involves contact with anything that has been treated such as plants, soil, or water is: - Coveralls -
Chemical-resistant gloves made of any waterproof material such as barrier laminate, butyl rubber, nitrile 
rubber, neoprene rubber, natural rubber, polyethylene, polyvinylchoride (PVC), or Viton - Shoes plus 
socks 

Brandt Insect Bait 

Nu Film P 

Shared With - Mid Valley Ag - Linden, CA,Barbara Kaiser,Eric Van Groningen,Aaron Johnson,Maggie Erickson,Peter DeBoer,Ed Chambers,Cybil 
Gordon,Emily Solari,Michael Alberg,Chris Rowerdink 



Brandt® lnsect Bait 
Attractant 

Principal Functioning Agents: 
Corn steep liquor ............... 99.7% 

Constituents lneffective as 
Spray Adjuvant: . . . . . . . . . . . . . . . . . 0.3% 

Total: ......................... 100.0% 

CA Reg. No. 48813-50006 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 
FIRST AID 
IF IN EYES: Hold eye open and rinse slowly 
and gently with water for 15-20 minutes. 
Remove contact lenses, if present, after 
the first 5 minutes, then continue rinsing. 
Call a Poison Control Center or doctor for 
treatment advice. 
IF SWALLOWEO: Call a Poison Control 
Center or doctor immediately for treatment 
advice. Have person sip a glass of water if 
able to swallow. Do not induce vomiting 
unless told to by a Poison Control Center 
or doctor. Do not give anything by mouth 
to an unconscious person. 
IF INHALEO: Move person to fresh air. lf 
person is not breathing, call 911 or an 
ambulance then give artificial respiration, 
preferably mouth-to-mouth if possible. Call 
a Poison Control Center or doctor for further 
treatment advice. 

Have the product container or label with 
you when calling a Poison Control Center 
or doctor or going for treatment. 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS ANO OOMESTIC ANIMALS 
CAUTION: Causes moderate eye irritation. 
Harmful if swallowed or inhaled. Avoid contact 
with eyes or clothing. Avoid breathing spray 
mist. Wear long sleeved shirt, long pants, and 
shoes plus socks when mixing or handling 
concentrate. Wash thoroughly with soap 
and water after handling and befare eating, 
drinking, chewing gum, using tobacco, or using 
the toilet. Remove and wash contaminated 
clothing befare reuse. 

ENVIRONMENTAL HAZARDS 
Do not contaminate water when cleaning equip­
ment or disposing of equipment washwaters. 

DIRECTIONS FOR USE 
BRANDT INSECT BAIT is a corn derived, 
proteinaceous liquid that enhances the 
effectiveness of agricultura! insecticides. The 
protein bait acts as a food attractant and its 
success in an 1PM program is based on the 
immature female fruit flies' need of a protein 
meal for developing mature eggs. 

Read and follow the precautions, restrictions 
and recommendations on the labels of 
insecticides used with BRANOT INSECT BAIT. 
Use according to the most restrictive label 
directions for each product in any tank mix. 

BRANDT INSECT BAIT may be used on 
agricultura!, aquatic, forestry, turf and 
ornamental, industrial and non-cropland 
sites. NOT FORAQUATIC USE IN WASHINGTON. 

COMPATIBILITY: BRANDT INSECT BAIT is 
compatible with most insecticides. However, 
if the desired combination has not been 
previously used, a compatibility test is 
recommended. Using this product with copper 
compounds or shortly after an application of 
copper may reduce effectiveness. 

MIXING: Shake well befare using. Although 
this product may contain a small amount of 
suspended solids, they should not interfere 
with spray nozzle performance. Fill spray 
tank ½ full of water and begin agitation. 
Add pesticides as directed by label or in 
the following sequence and continue filling 
tank: (1) Ory flowables or water dispersing 
granules, (2) Wettable powders, (3) Flowables, 
(4) Solutions, (5) Emulsifiable concentrates. 
Add BRANDT INSECT BAIT last and continue 
agitation until spray solution is completely 
mixed. Continuous agitation of finished spray 
is recommended. lf spray solution has been 
allowed to stand, thoroughly agitate and 
remix befare application. 

RECOMMENDATIONS: Specific use rates will 
vary with conditions of application such 
as water hardness, application method, 
equipment, spray droplet size, condition of 
foliage, etc. Also, higher rates than those 
below may be used if recommended by 
pesticide labeling. Follow pesticide label 
directions. However, do not add this product 
at a rate which exceeds 5% of the finished 
spray volume. 

AIR or GROUNO: Use 2-8 pints per acre with 
sufficient water for thorough coverage. Oue 
to the attractant mode of action, overall 
coverage of the plant canopy is unnecessary 
and a 'spot spraying technique' is adequate. 
Bait spraying is most effective in 'area' 
treatment programs. lt is ideal for medium to 
large fields and orchards or where adjacent 
properties use the technique. 

STORAGE ANO DISPOSAL 
DO NOT CONTAMINATE WATER, FOOD OR FEED 
BY STORAGE OR DISPOSAL. 
STORAGE: Store in original container 
away from children, animals, foods, feeds 
and seeds. Handle in accordance with 
Precautionary Statements. In the event of 
spillage or leakage, soak up the material 
with absorbent clay, sand, sawdust or other 
absorbent material. Scrape up and dispose in 
accordance with Product Disposal. 
PRODUCT DISPOSAL: Wastes resulting from 
the use of this product may be disposed of on 
site or atan approved waste disposal facility. 
CONTAINER DISPOSAL: Triple rinse (or 
equivalent) during mixing and loading. 
Recycling decontaminated containers is 
the best option of container disposal. The 
Agricultura! Container Recycling Council 
(ACRC) operates the national recycling 
program. To contact your state or local ACRC 
recycler, visit the ACRC web page at www. 
acrecycle.org. Decontaminated containers 
may also be disposed of in a sanitary landfill. 

WARRANTY: Seller warrants that the product 
conforrns to its chemical description and is reasonably 
fit for the purpose stated on the label when used in 
accordance with directions under normal conditions 
of use; but neither this warranty nor any other 
warranty of merchantability orfitness of a particular 
product expressed or implied, extends to the use of 
this product contrary to label conditions, or under 
conditions not reasonably foreseeable to the seller; 
and buyer assumes the risk of any such use. 

NET CONTENTS: GALLONS / 

.BRANDT 
Manutacwred by: 
Brandt Consolldated. lnc. 
2935 South Koke Mfll Road 
Sp~ngftelel. llllnols 62711 USA 
www.brandt.co 
800 3006559 
2013-07 

LITERS 
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Pasada® 1.6F 

ACTIVE INGREDIENT: % BY WT. 
lmldaclopnd; 1-((6-Chloro-3-pyrldinyl)methyl)-N-
nlt o-2-lmldazolidlnlmlne ...................... 17 7% 
OTHER INGREDIENTS: ........................ ~ 
TOTAL 100 0% 
Conlalns 1 6 lbs. of active lngredlent per gallon 

EPA Reg. No. Gm!-228 
EPA &1. No. 3742t-GA-001~TI; 37m-GA-0021JOJ 
Lele,(s) i1 lot ,uroe, corm,ull;s) to n,enc,i,t in 
EPA&!. No. 

PRECAUTlONARY STATEMENTS 
Hamds to Humau and Domeslic Animals 
CAUTlON 
Harmful 11 absorbed th ough skin. Harmlul 11 swal­
lowl!d. Causes moderate eye lrritatlon. Avold contact 
wl h skln, eyes, or clo hlng. 

FLOWABLE INSECTICIDE 

KEEP OUT OF REACH 
OF CHILDREN 
CAUTION 

For addltlonal Flrst Ald, precau1lonary, handling, and 
use statements, see lnslde ol thls booklet. 

[f] 
MANA 

Manufactu ed for. 
Matlies~im A,aa 
ol North Amenc.i, klc. 
3120 Hlghwoods B~d 
Suite 100 
Rllelgh, NC 27604 EPA 1atl13/Re-, A 

14171 

Net Contents: 1 Gallon 



FIRST AJD 
IF ON SKIN OR Q.OTHING: • Take off contamlnated clo hlng. 

• Rlnse skln lmmediately wt h plenty of water for f 5-20 minutes. 
• Calla poi son cont ol center or doctor for treatment advlce. 

IF SWALLOWED: • Calla polson cont ol center or doctor lmmedlately for treatment advlce. 
• Have person slp a glass of water 11 able to swallow. 
• Do not Induce vomltlng u11Iess told to do so by a polson cont ol center or 

doctor. 
• Do not glve any hlng by mou h to an unconsclous person. 

IF IN EYES: • Hold eye open and rlnse slowly and gently with water for 15-20 minutes. 
• Remove contact lenses, 11 present alter he first 5 minutes; then contlnue 

rlnslng f!fe. 
• Calla poi son cont ol center or doctor for treatment advlce. 

Have he p oduct con1alner or label wl h you when calllng a polson cont ol center or doctor or golng for 
treatment. You may also con1act PRDSAR at 1-877-250-9291 foremergency medica! treatment lnformatlon. 

NOTE TO PHYSICIAN: No speciflc antldote Is available. Treat the patlent symptomatlcany. 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS ANO DOMESTIC ANIMALS 

CAUTION 
Harmful 11 absorbed h ough skln. Harmful if swallowed. Causes moderate f!fe lrri1ation. Avold con1act wl h 
skln, eyes, or clo hlng. 

PERSONAL PROTECTIVE EOUIPMENT (PPE) 
A¡¡plicatcn and other handlm must wear. 
• Long-sleeved shlrt and long pants 
• Chemlcal-reslstant gloves made of any waterp oof material such as barrler lamlnate, butyl rubber, nltrile 

rubber, neoprene rubber, natural rubber, polye hylene, polyvlnylchlorlde (PVC), or Vlton 
• Shoes plus socks 
Follow manufacturer's lnstructlons for cleanlng/malntalnlng personal p otective equlpment, PPE. 11 no such 
lnstructlons for washables, use detergent and hot water. Ke ep and wash PPE separately f om other laundry. 

ENGINEERING CONTROLS STATEMENT 
When handlers use closed systems, enclosed cabs, or alrcraft In a manner hat meels he requlrements listed 
In the Worker P otectlon Standard (WPS) for agricultura! pestlcldes (40 CFR 170.240(d](4-6)), the handler PPE 
requlrements may be reduced or modifled as specifled In he WPS. 



USER SAfETY RECOM MENDATIONS 
Users should: 
• Wash hands befare eatlng, drlnklng, chewing gum, uslng tobacco, or uslng he tollet. 
• Remove clo hlng/PPE lmmedlately ~ pestlclde gels lnslde. Then wash tho oughly and pul on clean clothlng. 
• Remove PPE lmmediately alter handling thls p oduct. Wash he oulslde of gloves before removing. As 

soon as posslble, wash ho oughly and change lnto clean clothlng. 

ENVIRONMENTAL HAZARDS 
Do not apply dlrectly to water, to areas where surface water Is present, orto lntertldal areas below the mean 
hlgh water mark. Do not contamlnate water when dlsposlng of equlpment washwaters. 
Thls p oduct Is hlghly toxlc to bees exposed to dlrect treatment or resldues on bloomlng c ops/plants or weeds. 
Do not apply thls p oduct or allow it to drlft to bloomlng c ops/plants or weeds if bees are foraglng. Thls p od­
uct Is toxlc to wildlife and hlghly toxlc to aquatic lnvertebrates. 
Thls chemlcal demonstrates he p opertles and characterlstlcs assoclated with chemlcals detected In g ound 
water. The use of thls chemlcal In areas where solls are permeable, partlcularly v/here the water table Is shal­
low, may result In g ound water contamlnatlon. 

~ PROTECTION OF POLLINATORS 

"v"" APPUCATION RESTRICTIONS EXIST FOR 1111S PRODUCT BECAUSE OF RISK TO BEES AHD 
OlllER INSECT POLLINATORS. FOUOW APPLICAJION RESTRICTlONS FOUND IN lllE DIRECTlONS FOR USE 
TO PROTECT POUINATORS. ~ 

Look for he bee hazard lcon ~ In he Dlrectlons for Use for each appllcatlon site for speciflc use 
restrlctions and lnstructions to p otect bees and o her lnsect pollinators. 

This product can kill bees and other insect pollinators. 
Bees and other lnsect polllnators wlll forage on plants when hey flo1ver, shed pallen, or p aduce nectar. 
Bees and other lnsect polllnators can be exposed to hls pestlclde f om: 

• Dlrect contact during follar appllcatlons, or con1act wlth resldues on plant surfaces alter follar applicatlons 
• lngestlon of resldues In nectar and pallen when the pesticlde Is applled as a seed treatment, soll, tree 

lnjectlon, as well as follar appllcatlons. 
When Uslng Thls P oduct Take Steps To: 

• Mlnlmlze exposure of hls p oduct to bees and other lnsect polllnators when hey are foraglng on pol­
linator attractlve plants a ound the appllcatlon slte. 

• Mlnlmlze drilt of hls p oduct on to beehlves orto off-slte pollinator attractive habi1at. Drfft of hls p od-
uct onto beehives or off-slte to polllnator attractive habita! can result In bee kills. 

lnformatlon on p otecting bees and o her lnsect pollinators may be found al he Pesticlde Envi onmental 
Stewardshl p webslte at: http //pesticldestewardshl p org/PollinatorProtection/Pages/def au lt.aspx. 
Pesticlde lncldenls (for example, bee kills) should lmmedlately be reported to 1he state/lribal lead agency. For con­
tact lnformatlon for your s1ate, go to: www.aapco org/officlals h1ml. Pestlclde lncldenls should also be reported to 
the Natlonal Pesticlde lnformatlon Center at: IWNI nplc.orst.edu or directly to EPA at: beekil@epa.gov 



OBSERVE THE FOLLOWlNG PRECAUTIONS WHEN MIXING ANO APPLYING IN THE VICINITY OF AQUATIC 
AREAS SUCH AS LAKES, RESERVOIRS, RIVERS, PERMANENT STREAMS, MARSHES OR NATURAL PONOS, 
ESTUARIES, ANO COMMERCIAL FISH FARM PONOS. 

SPRAY ORIFT MANAGEMENT 
The lnteractlon of many equlpment- and wea her-related fa:ctors determines he potentlal for spray drlft. The 
appllcator Is responslble for conslderlng ali of hes e factors when maldng applicatlon declslons. Avolding spray 
drlft Is he responslbllity of the appllcator. 
Mixing and loading Requirements 
To avold potentlal contamlnatlon of g ound1vater, the use o1 a p operly deslgned and malntalned contalnment 
pad for mlxing and loading of any pestlclde lnto appllcatlon equlpment Is recommended. 11 contalnment pad Is 
not used, malntaln a mlnlmum distante of 25 feet between mlxlng and loadlng area and potentlal surlace to 
g oundwater condults such as field sumps, uncased well heads, slnkholes, or fleld dralns. 
F« Allrial Applications 
For aerlal applications, he spray boom should be mounted on he alrcraft so as to mlnlmlze drift caused by 
wlng tlp vortlces. The mlnlmum practlcal boom leng h should be used and must not exceed 75% of the wlng 
span or otor dlameter. Spray should be released at he lowest posslble helght consisten! with good pest con­
t ol and fllght sa:fety. Appllcatlons more han 1 O feet aboVe the e op canopy should be avolded. 
lmportaace of Oroplet Size 
An Importan! factor lnfluenclng drlft Is d oplet slze. Small d oplets (<150-200 mlc ons) drift to a greater eX1ent 
han large d oplets. WI hin typlcal equlpment speclflcations, appllcations should be made to dellver he largest 
d oplet spectrum hat p ovldes sufflclent cont ol and coverage. Formatlon of very small d oplets may be mlnl­
mlzed by app oprlate nozzle selection, by orlentlng nozzles away f om the alrstrearn as muchas possible, and 
by avoldlng excesslve spray boom pressure. 
Wind $peed Restrictioas 
Drift potentlal lncreases at wlnd speeds of less han 3 mph (due to lnverslon potentlal] or more han f O mph. 
However, many factors, lncludlng d oplet slze, canopy, and equlpment speciflcatlons determine drlft potentlal 
at any glven wlnd speed. Do not apply when wlnds are greater than 15 mph and avold gusty and wlndless con­
ditlons. Rlsk of exposure to sensltlve aquatlc areas can be reduced by avoldlng appllcatlons when wlnd dlreo­
tion Is toward he aquatic area. 
Restrictions Ouring Temperature lnversions 
Do not make aerlal or g ound appllcations durlng temperature lnverslons. Drift potentlal Is hlgh during temper­
ature lnverslons. Temperature lnverslons restrlct vertical alr mbdng., whlch causes small suspended d oplets to 
remaln close to he g ound and move laterally In a concentrated cloud. Temperature lnverslons are characterlzed 
by lncreaslng temperature wlth altitud e and are common on 11lghts wlth llmlted cloud cover and light to no wlnd. 
They begln to form as he sun sets and often continue lnto the mo nlng. Thelr presence can be lndlcated by 
g ound fog; h01vever, ~ fog Is not present, lnverslons can also be ldentlfled by he movement of smoke f om a 
g ound so urce. Smoke that layers and moves laterally In a concentrated cloud (under low wlnd conditions) lndi­
cates an lnverslon, while smoke hat moves upward and rap.ldly disslpates lndlcates good vertical mlxlng. 
Airblast (Air Assist) for Trae Crops and Vineyards 
Alrblast sprayers carry d oplets lnto he canopy of trees/Vlnes vla a radlally or late rally directed alrstream. The 
followlng speclfic drlft management practlces should be foi101ved: 
• Adjust deflectors and almlng devlces so hat spray Is only directed lnto he canopy. 
• Block off upward-polnted nozzles when here Is no ove hanglng canopy. 



• Use only enough alr volume to penetrate he canopy and p ovlde good cowrage. 
• Do not allow the spray to go beyond the edge of he cultlvated area (l.e., tu n off sprayer when tu nlng al 

end OVIS). 
• Dnly spray lnward, toward he orchard or vineyard, for appllcation to the outslde ows. 
No-Spray Zone Requireme1ts for Soil and Foliar A¡¡plications 
Do not apply by g ound withln 25 feet or by alr wl hin 150 feet of lakes, reservolrs, rivers, permanent streams, 
marshes or natural ponds, estuarles, and commerclal flsh farm ponds. 
Runofl Manageme1t 
Do not cultivate 1vlthln f O feet of the aquatlc areas to allow g ow h of a vegetatlve filler strip. When uslng Pasadll" 
1.6F Flowable lnsectlclde on e odible solls, Best Management Practlces for mlnlmlzing runoff should be 
employed. Consult your local Natural Resources Conservatlon Servlce for recommendatlons In your use area. 
Eadaagered Species Notice 
Under he Endangered Specles Act, 11 Is a Federal offense to use any pestlclde In a manner hat results In the 
dea h of a member of an endangered specles. Consult your local county bulletln, County Extenslon Agent, or 
Pestlclde State Lead Agency for lnformatlon conce nlng endangered specles In your area. 

RESISTANCE MANAGEMENT 
Some lnsects are known to develop reslstance to lnsectlcldes alter repeated use. As wlth any lnsectlclde, the 
use of hls p oduct should conform to reslstance managem ent strategles established for he use area. 
Pasada 1.6F Flowable lnsecticlde contalns a G oup 4A lnsectlclde. lnsect blotypes 1vl h acqulred or lnherent tol­
erance to G oup 4A lnsectlcldes may eventually dom In ate he lnsect populatlon if G oup 4A lnsectlcldes are used 
repeatedly as he predominan! me hod of cont ol for targeted specles. Thls may eventually result In partlal or 
total loss of cont ol of hose specles by Pasada f .6F Flowable lnsectlclde and to o her G oup 4A lnsectlcldes. 
The active lngredlent In Pasada f .6F Flowable lnsectlclde Is a member of the neonlcotinold chemlcal class. lnsect 
pesls reslslant to o her chemlcal classes have not shov,n c oss-reslstance to Pasada 1.6F Flowable lnsecticlde. 
Avold uslng a block of more than hree consecutlve appllcatlons of Pasada 1.6F FIOV/able lnsectlclde and/or other 
G oup 4A p oducts havlng he same or similar mode of actlon. Follovllng a neonlcotinold block of treatmenls, 
Makhteshlm Agan of North Amerlca, lnc. si ongly encourages he otatlon to a block of appllcatlons wlth effeo­
tive p oducts with a difieren! mode of action before uslng additlonal applicatlons of neonlcotlnold p oducls. 
Uslng a block otatlon or wlndOVled app oach along wl h o her I PM practlces Is consldered an effectlw use strat­
egy for preventlng or delaying an lnsect's abllity to develop reslslance to hls class of chemlstry. 
Do not use Pasada 1.6F Flowable lnsecticlde oro her Group 4A p oducls f om he neonlcotinold chemlcal class 
for follar appllcatlons on c ops prevlously treated with long-residual, soll-applled p oducts f om the neonlcotl­
nold chemlcal class. 
Other G oup 4A neonlcotlnold p oducts used as follar treatmenls lnclude: Aclarll", Alias•, Assail•, Calypso", 
Centric", Clutch•, Couraze•, Gallan!™, Impulse™, lntruder<', Leverage", Nuprid™, P ovadoe, Trimax™ P o, 
and Venom'". 
Other G oup 4A neonlcotlnold p oducts used as soll/seed treatments lnclude: Admlree P o, Advlse™, Alias, 
BelaY", Couraze, Crulser", Gauchoe, Macho™, Macho Max, Nuprld, Platlnum'", Venom, and Wldovi™. 
Contact your Cooperatlve Extenslon speclalist, certifled c op advlsor, and/or p oduct manufacture, for additlonal 
lnsect reslstance management recommendations. Also, for more lnformatlon on lnsect Reslslance Management 
(IRM), vlslt the lnsectlclde Resistan ce Actlon Committee (1 RAC) on he web al http://WIWl.lrac-onllne org/. 



OIRECTIDNS FDR USE 
lt Is a vlolatlon of Federal Law to use thls p oduct In a manner lnconslstent wl h lts labeling. 
See Individual c ops for spec~ic polllnator protection appllcatton restrlctlons. lf none exlst underthe speciflc c op, 
for follar appllcatlons, follow these applicatlon dlrectlons for e ops hat are contracted to have pollinator servlces 
or for food/feed crops and commerclally g own o narnentals that are attractive to pollinators. 

FOR CROPS UNDER CONTRACTED POLLINATION SERVICES 
Do not apply hls p oduct whlle bees are foraglng .. Do not apply thls product untll flowenng Is complete 
and all petals have fallen unless he following cond ition has been met: 
lf an application must be made when managed bees are at he treatment slte, he beekeeper p oviding 
he polllnatlon servlces must be notifled no less han 48 hours prior to he time of he planned appllca­

tlon so that he bees can be removed, covered or otherwise p otected prior to spraylng. 
FOR FOOD/FEED CROPS ANO COMMERCIALLY GROWN ORNAMENTAL$ NOT UNDER CONTRACT 
FOR POLUNATION SERVICES BUT ARE ATTRACTIVE TO POLLINATORS 
Do not apply hls p oduct whlle bees are foraglng .. Do not apply thls product until flo1venng Is complete 
and all petals have fallen unless one of he followlng conditlons Is met: 

• The appllcatlon Is made to the target site after sunset 
• The appllcatlon Is made to the target slte v/hen temperaturas are below S!>F 
• The appllcatlon Is made In accordance with a gove nment-lnltiated publlc heal h response 
• The applicatlon Is made In accordance 1\/lth an active s1ate-admlnlstered aplary reglstry p ogram 
where beekeepers are notifled no less han 48-hours prior to the time of the planned application so 
hat he bees can be removed, covered oro heiwlse p otected prior to spraylng 

• The appllcatlon Is made dueto an lmmlnentthr,eat of slgnlflcant c op loss, anda documentad deter­
mlnation conslstent wl h an 1PM plan or predeterminad economlc threshold Is met. Every effort 
should be made to notily beekeepers no less Mn 4S-hours prior to the time of he planned appll­
catlon so that he bees can be removed, cover,ed or otherwise p otected prior to spraying. 

Do not apply thls p oduct In a way hat wlll contact workers or other persons, elther dlrectly or ttl ough dnft. Only 
p otected handlers may be In the area durlng appllcation. For any requlrements spec~ic to your State orTribe, con­
sult he Agency responslble for pesticida regulation. 



AGRICULTURAl USE REOUIREMENTS 
Use this p oduct In accordance wl h lts labeling and w th he Worker P otectlon Standard, 40 CFR Part 170. 
Thls S1andard contalns requlrements for he p otection of agncultural workers on farms, forests, nurserles, 
and greenhouses, and handlers of agricultural pestlcides. lt contalns requlrements for tralnlng, decontamlna­
tion, notiflcation, and emergency asslstance. lt also contalns speciflc lnstructions and exceptions pertalnlng to 
he statements on his label abou1 personal p o1ectlw equlpment (PPE) and restncted-entry lntervals. The 
requlrements In his box only apply to uses of his p oduct hat are cowred by he Worker P otection Standard. 
Do no1 enter or aliow worker entry lnto treated areas during the restncted-entry lnterval (REI) of 12 hours. 
PPE requlred for eany entry to treated areas hat Is permitted under the Worker P otectlon Standard and hat 
lnvolves contact wl h any hing tnat has been treated such as plarns, soil, or water Is: 
• Coveralls 
• Chemical-reslstarn glows made of any 1vaterp oof material such as barner larninate, butyl rubber, nltrile rub­

ber, neoprene rubber, natural rubber, polyethylene, polyvi nylchoride (PIIC), or Vlton 
• Sh oes pi LIS soc ks 

APPLICATION DIRECTIONS 
RESTRICTION: Do not apply Pasada 1.6F Fio1vable lnsectlcide In enclosed structures such as planthouses or 
greenhouses. 
Apply foliar applicatlons of Pasada 1.6F Fi01vable lnsectlcide as a directed ora b oadcast follar spray. Tho ough 
coverage of foliage Is necessary wi1hou1 runoff for optlmum lnsectlcldal efflcacy. Use adequate spray volumes, 
p openy calibrated applicatlon equlpment, and spray adjuvant if necessary to obtain tho ough coverage. Failure to 
p ovlde illlequate coverage and retentlon of Pasada 1.6F Flovrable lnsecticlde on leaves and frult may result In loss 
of lnsect cont ol or delay In onset of activity. Apply Pasada 1.6F Fio1vable lnsectlclde wl h p operly calibrated 
g ound or aerial application equlpment. Mlnlmum spray volumes, unless o herwlse speclfied on c op-speclflc 
applicatlon sections, are 1 O gallo ns per acre by g ound and 5 gallons per acre by alr. Pasada 1.6F Fiowable 
lnsectlcide may also be applied by ove head chemlgatlon (see additlonal lnformatlon In CHEMIGATION sectlon of 
his label below) if aiiov,ed In crop-speciflc application sectlon. 

Pasada 1.6F Flowabie lnsectlcide Is not allowed for use on c ops grown for p oductlon of true seed intended for pn­
vate or commerclai plantlng unless speclfied under state-speclflc 24(c) labeling .. Do not allow exposure of Pasada 
1.6F Flowable lnsectlclde to honeybees. 
RESTRICTION: Regardless of formulatlon or method of applicatlon, do not apply more han 0.5 pounds of actlw 
lngredient lmidacloprid per acre per year, lncluding seed treatment soil, and foliar uses, unless speclfied wl hin a 
c op-speclflc applicatlon sectlon for a given e op. 



MIXING INSTRUCTIONS 
Shakl! the Pasada 1.6F Flowable lnsectlclde container 1w11 befare uslng. To prepare the application mixture, add a 
portian o1 the requlred arnount of water to he spraytank and wlth agilatlon, add Pasada 1.6F Flowable lnsecticlde. 
Complete filllng tank wi1h balance o1 water needed .. Malntaln sufflclent agilatlon during bo h mlxing and appllca­
tlon. Pasada 1.6F FloVlable lnsecticlde may also be used wl ~ o1her pestlcldes and/or fertilizer solutlons. Please 
see Compatibiltty sectlon of thls label. When tank mixtures of Pasada 1.6F Flowable lnsecticlde and o her pesti­
cldes are lnvolved, prepare the tank mixture as lnstructed above and follow suggested Mixing Order below. 
Mixing ON!er 
When pestlclde mixtures are needed, add wettable powders or 1wttable granules first, Pasada 1.6F FloVlable 
lnsectlclde and other suspenslon concentrate (flowable) p ooucts second, and emulslflable concentrates last. 
Ensure good agltatlon as each componen! Is added. Do not add an additional componen! untll the prevlous Is thor­
oughly mlxed. lf a fertilizer solutlon Is added, a fertilizer/pesticlde cornpatibllity agent may be needed. Malntaln 
constan! agilatlon during bo h mlxlng and appllcatlon to ensure uniforrnlty of spray mixture. 
Compatibiltty 
Test compatibllity of he lntended mixture befo re adding Pasada 1.6F Flowable lnsectlclde to he spray or mix lank. 
Add p oportlonate amounts of each lngredlent In he approprtate order to a plnt or quartjar, cap, shake for 5 rnln­
u1es, and let set for 5 minutes. Do not use if poor mixlng or formatlon of preclpilates hat do not readily redlsperse 
occurs whlch lndlcates an Incompatible mixture. 

CHEMIGATION 
Types of lrrigatio1 Systems: Make follar chernlgatlon appllcatlons of Pasada 1.6F Flowable lnsectlclde to crops 
h ough ove head sprinkler systerns W spec~ied In c op-speclfic application sections. RESTRICTION: Do no1 apply 

Pasada 1.6F Flowable lnsectlclde th ough any o her type of lrr/gatlon systern. Make foliar chemlgatlon appllcatlons 
of Pasada 1.6F FloVlable lnsectlclde as concentrated as posslble. Retentlon of Pasada 1.6F Flowable lnsecticlde 
on target slte of lnsect lnfestation Is necessary for optimum activity. RESTRICTION: Do not chemlgate Pasada 1.6F 
Flowable lnsectlclde In water volurnes exceeding 0.1 O lnch per acre. See crop-speclflc appllcatlon sectlons of the 
label for more lnforrnatlon. 
U1iform Waler Oistibutio1 ud System Calibra1ion: The lrrlgatlon system must p ovide unl1onn dlstribution o1treat­
ed water. Crop lnjury, lack o1 effectiwness, or lllegal pesticlde resldues In he c op can result 1 om non-uni1orm distr> 
bution o1 treated water. The system rnust be calibrated to unlformly apply he rates spec~ied. 11 you haw questions 
about calibratlon, contact Cooperatlve Extenslon Servlce speclalists, equlpment manulatturers, or other experts. 
Chemigation Monttoring: A person knOV/ledgeable o1 he chemlgatlon system and responsible for its operatlon, 
or under he supervlslon of he responslble person, shall shUI he system down and make necessary adjustments 
should he need arise. 
Orttt Do not apply 1vhen 1vind speed favors drift beyond he area lntended for treatment. 
Required System Safety Devices: The systern rnust contaln a functlonal check valw, vacuum-rellef valVe, and 
low-pressure draln approprtately located on the lrrlgation pl,pellne to prewnt water source contamlnation f om 
backfloVI. The pestlclde lnjectlon pipeline must conlaln a functlonal, au1omatlc, qulck-closlng check valVe to pre­
vent the flow of fluid back toward the lnjectlon purnp. The pesticlde lnjectlon pipeline must also conlaln a funo­
tlonal, normally closed, solenold-operated valve located on he lnlake slde of he lnjection purnp and connected to 
he system Interlock to prevent fluid f orn belng wl hdrawn f om he supply tank 1vhen the lrrlgatlon system Is 
e ther au1omatlcally or manually shut down. The systern must conlaln lunctlonal lnterlocking controls to au1o-



matlcally shut off the pestlclde lnjectlon pump when he water pump motor stops. The lrrlgatlon llne or water 
pump must In elude a functlonal pressure switch whlch will stop he water pump motor when 1he water pressure 
decreases to he polnt where pestlclde distributlon Is adVersely affected. Systems must use a metering pump such 
as a posltive displacement lnjectlon pump (e.g. diaphragm pump) effectlvely deslgned and constructed of mate­
rlals hat are compatible wlth pestlcldes and capa.ble of belng fitted wl ha system Interlock. 
Using Water from Public Water Systems: Publlc water systems mea.ns a system for the p ovislon to he publlc 
of plped water for human consumptlon W such system has at least t 5 servlce connectlons or regulany serves an 
average of al least 25 lndlviduals daily al least 60 days out of he year. Chemlgatlon systems connected to publlc 
water systems must contaln a functlonal reduced-pressure rone, back flow prevente, (RPZ), or he functlonal 
equivale ni In the water supply llne upstream f om the polnt of pesticida lnt oductlon. N; an optlon to the RPZ, he 
water f om he public water system should be dlscharged lnto a reservolr tank prior to pesticlde lnt oductlon. 
There shall be a complete physlcal break (alr gap) bellveen the outlet end of he 1111 pipe and to top or overtlow rlm 
of he reservolr 1ank of al least twlce he lnslde dlameter of the 1111 pipe. The pestlclde lnjection pipeline must con­
taln a functional, automatic, qulck-closlng check valVe to prevent the flow of fluid back to1vard he lnjection. The 
pesticida lnjectlon pipeline must contaln a functlonal, normally closed, solenold-operated valve located on the 
ln1ake slde of he lnjectlon pump and connected to the system Interlock to prevent fluid f om belng withdrawn f om 
he supply tank when he lrrlgatlon system Is elther automatlcally or manually shut down. The system must con­
taln lunctlonal lnterlocklng cont ols to automatically shut off he pesticida lnjectlon pump when he water pump 
motor stops or In cases where there Is no water pump, when he water pressure decreases to he polnt v/here pe,;. 
ticlde dlstribution Is adVersely affected. Systems must use a metenng pump such as a positiva dlsplacement lnjeo­
tlon pump (e.g. dlaphragm pump) effectlvelydeslgned and constructed of matenals hat are compatiblewth pe,;. 
ticldes and capable of belng fitted with a system Interlock. 

ROTATIONAI. CROPS• 
Replant treated areas wl h any e op speclfled on an lmhlacloprld label or any e op for whlch a tolerante 
exis1s for he active lngredlent as soon as practlcal followl ng he last appllcatlon. For crops not llsted on an 
lmldacloprld label, or for e ops for whlch no tolerances for he active lngredlent have been establlshed, a 
12-month plant-back lntervaJ must be observad. 

IMMEDIATE PLANT-BACK: 
Ali e ops on hls label plus he following c ops not on hls label: barley, canola, co n (field, pop, and sweet), 
rapeseed, sorghum, soybean, sugarbeet and wheat 

30-DAY PLANT-BACK: 
Cereals (lncludlng buckwheat mlllet, oats, rice, rye, and trltlcale) and safflo1ver 

10-MONTH PLANT-BACK: 
Onlon and bulb vegetables 

12-MONTH PLANT-BACK: 
Ali o her e ops 

ºPlant cover e ops for soll building ore oslon cont ol al any time, but do not graze or harvest for food or leed. 



FIELD CROPS 
Applicatio1 Directions - Pas.ida 1.6F Flowable lnsecticide 

COTTON 
Pests Controllad Rata: Fluid ounces par acre 
Cotton aphld, Cotton fleahopper, Bandedwlnged 2.5-5.0 
whilefly, Plan! bugs (excludes Lygus hesperus), 
Green stlnk bug, Southe n green stlnk bug., 
Bollworm/budworm (ovlcldal effect) 

Pests Suppressed Rata: Fluid ounces par acre 
Lygus bug (Lygus hesperus), Whiteflles (o her han 
bandedwlnged Whitefly) 

3.8-5.0 

Restrictions: 
• Pre-Harvest lnterval (PHI): 14 days 
• Mlnlmum lnterval between applicatlons: 7 days 
• Maxlmum Pasada 1.6F Flowable Insecticida follar appllcatlon amount allowed per year: 25.0 fluid o unces 

per acre (0.31 lb. Al per acre) 
• Do not graze treated flelds alter any appllcatlon of Pasada 1.6F Flowable lnsectlclde. 
• Apply Pasada 1.6F Flowable Insecticida h ough p operly calibrated g ound, aerlal, or chemlgatlon appll-

catlon equlpment. 
Applications: Apply speclfled rate per acre as a b oadcast or dlrected follar spray toan Infestad area as pest 
populations be gin to bulld. Tho ough unlform coverage Is necessary to achleve optlmum cont ol. Use a 
spray adjuvant to lmp ove coverage. Pasada 1.6F FloWable lnsectlclde may not knock down established and 
heavy lnsect populatlons. Two appllcations may be requlred to achleve cont ol. Scout flelds and re-treat if 
needed. Tank mlx Pasada 1.6F Flowable lnsectlclde wl h o her lnsecllcldes for knockdown of pests or for 
lmp oved cont ol of o her pests. 

Tank Mix lnstructions 
Pests Controllad (in addition to Pas.ida 1.6F Flowa~le lnseclicide Bidrin$ s· 
pests listad above) Rata fluid 001ces per acre Rate: Fluid ounces per acre 
F« early-season control of: 
Thrlps 

2.5-3.8 t .6-3.2 

For mid- to late-season control of: 2.5-3.8 4.0-8.0 
Plant bugs, Stlnk bugs (lncluding 
B own stlnk bug), Grasshoppers, 
Saltmarsh caterpillar, Cotton leal-
perforator 

Restrictions (in addition to Restrictions listed abova): 
"Refer to he 8Idrln• 8 p oduct label; follow the most restrictiva precautlons and limltatlons on he label-
lng of ali p oducts used In mixtures. 
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PEANUT 1 

Pests Controlled 1 Rata: Fluid 001ces per acre 
Aphlds, Lea hoppers, Whiteflles 13.s 
Restrictions: 
• Pre-Harvest lnterval (PHI): 14 days 
• Mlnlmum lnterval between applicatlons: 5 days 
• Maxlmum Pasada 1.6F Flowable lnsectlclde allowed per year: 10.5 fluid ounces per acre (0.13 lb. Al 

per acre) 
1 Use not permltted In Califa nla. 
Applications: Apply speclfled rate per acre as a b oadcast or dlrected follar spray toan lnfested area as pest 
populatlons be gin to bulld. Tho ough unlform coverage Is necessary to achleve optlmum cont ol. Use a 
spray adjuvant to lmp ove coverage. Pasada f .6F FiolVable lnsectlclde may not knock down established and 
heavy lnsect populatlons. Two appllcatlons may be requlred to achleve cont ol. Scout flelds and re-treat if 
needed. Tank mlx Pasada f .6F Flowable lnsecticlde VII h o her lnsecticldes for knockdown of pests or for 
lmp oved cont ol of o her pests. 

POTATO 
Pests Controlled 1 Rata: Fluid 001ces per acre 
Aphlds, Colorado potato beetle, Flea beetles, 138 Lea hoppers, Psyllids 

Restrictions: 
• Pre-Harvest lnterval (PHI): 7 days 
• Mlnlmum lnterval betlveen applicatlons: 7 days 
• Maxlm um Pasada f.6F FloV1able lnsecticlde a1101ved per year: f 6.0 fluid ounces per acre (0.2 lb. Al 

per acre) 
Applications: Apply speclfled rate per acre as a b oadcast or dlrected follar spray toan lnfested area as pest 
populatlons be gin to bulld. Tho ough unlform coverage Is necessary to achleve optlmum cont ol. Use a 
spray adjuvant to lmp ove coverage. Pasada f .6F FiolVable lnsectlclde may not knock down established and 
heavy lnsect populatlons. TV10 appllcatlons may be requlred to achleve cont ol. Scout flelds and re-treat if 
needed. Tank mlx Pasada f .6F Flowable lnsecticlde VII h o her lnsecticldes for knockdown of pests or for 
lmp oved cont ol of o her pests. 
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TOBACCO 
Pests Controlled Rata: Fluid 001ces per acre 

Aphlds 2.0-4.0 

Flea beetles, Japanese beetle 4.0 

Restrictions: 
• Pre-Harwst lnte val (PHI): t 4 days 
• Mínimum lnterval between applications: 7 days 
• MaJ<imum Pasada t.6F Flowab~ lnsectk:ide allovied per year: 22.4 fluid ounces per acre (0.28 lb. Al per ac e) 
Applications: Apply speclfled rate per ac e as a broodcast or directed foliar spray toan Infestad area as pest popula-
tlons begln to build. Thorough un~orm cowrage is n~ssaiy to achi!ve optimum control. Use a spray adjuvant to 
lmprow coverage. Pasada t .6F Flovrable lnsecticide may not knock dov,n established and heavy insect populations. 
Two appllcatlons may be equi ed to achlew control. Scout fillds and re-treat ~ needed. Tank mlx Pasada t .6F 
Flowabe lnsectlclde wi h other lnsectlcides for knockdovm of pesls or for lmprowd control of o her pesls. 

VEGETABLE ANO SMALL FRUIT CROPS 
Applicatio1 Directions - Pasada 1.6F Flowable lnsecticide 

FRUITING VEGETABLES1 
C ops of G oup 8 plus Okra lncludlng: Eggplant G ound cherry, Okra, Pepper (lncludlng bell, chlli, cooklng., pi men­
to and s1wet) Tomato Pepinos Tomatillo 

Pests Controlled Rate: Fluid ounces per acre 

Aphlds, Colorado potato beetle, LeafhOppers, Whlteflies 3.8-6.2 
Pepper 1wevll 6.2 

Restrictions: 
• Pre-Harwst lnterval (PHI): o day 
• Mínimum lnterval between applicatlons: 5 days 
• MaJ<imum Pasada t .6F Flowable ln~k:lde allowed per crop season: 19 2 fluid ounces per acre (O 24 lb. Al per acre) 
1Not for use on crops grown for seed unless allowed IJy state-speciflc 24(c) labeling. 
Applications: Apply spec~ied rate per acre as a broodcast or dir,ected foliar spray to infestad areaas pest popubtions 
begln to build. Thorough un~orm coverage Is necessary to achlew optimum control. Use a spray adjuvant to improw 
cowrage. Pasada t.6F Flowable lnsectlcide may not knock down eslBblished and heavy lnsect populatlons. Two appli-
cations may be requlred to achiew control. Scout fields and re-t eat if needed. Tank mlx Pasada t .6F Flowable 
lnsecticide vi h other lnsecticides for knockdown of pests or for lmprowd control of other pesls. 
F« pepper weevil, apply specifled dosage of Pasada t.6F Flovrable lnsecticlde IJy ground ec¡ulpment only, timing 
applications prtor to establishment of a darnaglng population. Good cowrage offoliage and frult is necessary for opti-
mum control. Applications of Pasada t .6F Flowable lnsecticide must be lncorporated lnto a full-season program 
where alte natlons of ~hre products trom multipe cbsses of chemistry and different modes of actlon are utillied 
In a blocked or windovied approoch. For addltlonal informatlon, please contact your M!khteshim Agan of North 
Amertca, lnc. ep esentathle, Extension Specialist, or crop advsor. 
For adult whttellies, use higher listed rates. 
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GLOSE ARTICHOKE 
Pests Controllad 1 Rata: Fluid 001cas per acre 
Aphlds, Lea hoppers 14,0-10.0 

Restrictions: 
• Pre-Harwst lnterval (PHI): 7 days 
• Mínimum interval between applications: 14 days 
• MaJdmum Pasada t.6F Flowable lns&.:tlclde allovied per year: 40.0 fluid ounces per acre (0.5 lb. Al per acre) 
AcJplications: Apply specWied rate per acre as a broodcast or dira:ted foliar spray to infested area as pest populations 
begin to build. Thorough un~orm coverage Is necessaiy to achlew optimum control. Use a spray adjuvant to lmprow 
ooverage. Pasada t .6F Flowable lnsecticide may not knock down established and heavy insect populations. Two appli-
catlons may be requlred to achlew oontrol. Scout f~lds and re-t eat W needed. Tank mlx Pasada t .6F Aowable 
lns&.:ticide wth o her lnsecticides for knockdov,n of pests orfor improwd control of other pests. 

HERBS 
Crops of Crop Sobgroup 1QA indudi1g: Angellca, Balm (lemon balm), Basll (fresh and drled), Borage, Bumet 
Camomile, Catnlp, Chervil (drled), Chlnese chive, Chive, Clary, Conander (cilant o or Chlnese parsley leaws), 
Costmary, Culant o (leaf), curry (leaf), Dillweed, Horehournd, Hyssop, Lavender, Lemongrass, Lovage (leaf), 
Marigold, Marjorarn, Nasturtium, Parsley (drled), Penny oyal, Rosemary, Rue, Sage, Savory (summer and 1vin-
terl, S1wet bay íbay leafl, Tansy, Tarragon, Thyme, Wlntergreen, Woodruff, Wormwood 

Pests Controllad 1 Rata: Fluid 001cas per acre 
Aphlds, Flea beenes, Lea hOppers, Whltetlles 135 
Restrictions: 
• Pre-Harwst lnterval (PHI): 7 days 
• Mínimum interval between applicatlons: 5 days 
• MaJdmum Pasada t.6F Flowab~ lnsectk:ide allowed per crop season: 10.5 fluid ounces per acre (0.13 lb. Al per acre) 
AcJplications: Apply spec~led rate per acre as a broodcast or dira:ted foliar spray to infested area as pest populatlons 
begin to build. Thorough unWorm coverage Is necessaiy to achiew optimum control. Use a spray adjuvant to lmprow 
ooverage. Pasada t .6F Flowable lnsecticlde may not knock down established and heavy insect populatlons. Two appli-
cations may be requlred to achiew oontrol. Scout f~lds and re-t eat W needed. Tank mlx Pasada t .6F Aowable 
lns&.:tlcide wth o her lnsecticldes for knockdown of pests or for improwd control of other pests. Note: Elcarcise care 
when t eating crops above as not ali he crops and/or varieties haw been tested for susceptibility to Pasada t .6F 
Flowable lns&.:tlcide. Treat only small areas or numbers of plants to evaluate safety of Pasada t .6F Flowab~ lnsectlclde 
befo re comme cial use on he entire crop. 
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BRASSICA (COLE) LEAFY VEGETABLES1 

Crops of Crop Group 5 including: B occoll, B occoli raab (raplnl), Brussels sp outs, Cabbage, Caullflower, Cavalo 
b occoll, Chlnese (gal Ion) b occoll, Chlnese (bok choy) cabbage, Chlnese (napa) cabbage, Chlnese mustard (gal 
choy) cabbage Collards Kale Kohlrabl Mlzuna Mustard greens Mustard splnach Rape greens 

Pests Controllad 1 Rata: Fluid 001cas per acre 
Aphlds, flea beeHes, Lea hoppers, Whlteflles 13,8 

Restrictions: 
• Pre-Harvest lnterval (PHI): 7 days 
• Mínimum interval between applications: 5 days 
• MaJdmum Pasada t.6F Flowable lnsectlclde allovied per crop ,season: 19 2 fluid cunees/Acre (O 24 lb. Al per acre) 
1Not for use on crops grown for seed unless allovied by state-specifk: 24(c) labeling. 
Applications: Apply spec~ied rate per acre as a broadcast or dir,ected foliar spray to infested areaas pest popubtlons 
begln to build. Thorough unWorm coverage Is necessaryto achieve optimum control. Use a spray adjuvant to improve 
coverage. Pasada t.6F Flowable lnsectlcide may not knock down eslablished and heavy lnsect populatlons. Two appli-
cations may be requlred to achieve control. Scout fields and re-t eat if needed. Tank mlx Pasada t .6F Flowable 
lnsecticlde vi h other lnsectlcldes for knockdown of pests or for lmproved control of other pesls. 

LEAFY VEGETABLES1 
Crops of Crop Subi,-oop 4A plus Watercrts$ i1cluding: Amaran h (leafy amaran h, Chlnese splnach, tampala), 
Arugula (ROQuette), Chervil, Chrysan hemum (edible leaved and ga~and), Cilant o, Co n salad, Cress (garden), 
Cress (upland, yellOV/ ocket, wlnter cress), Dandellon, Dock (sorrel), Endive (esca ole), Lettuce (head and leal), 
Orach, Parsley, Purslane (garden and wlnter), RadlOOhlo (red Chlcory), Splnach (lncluding New Zealand and vine 
(Malabar splnach, lndlan splnach)), Watercress (commerclal p oduction only, appllcations must not be made to 
native cress g owlng In streams oro her bodles of water), W.atercress (upland) 

Pests Controllad 1 Rata: Fluid 001cas per acre 
Aphlds, Flea beetles, Lea hoppers, Whlteflles 13,8 
Restrictions: 
• Pre-Harvest lnterval (PHI): 7 days 
• Mínimum interval between applicatlons: 5 days 
• MaJdmum Pasada t.6F Flowable lnsectk:ide allowed per crop season: t9 2 fluid cunees per acre (O 24 lb. Al per acre) 
1Not for use on crops grown for seed unless allovied by state-specifk: 24(c) labeling. 
A,plicatiou: Apply specWied rate per acre as a broadcast or dir,ected foliar spray to infested a rea as pest populations 
begln to build. Thorough un~orm coverage is necessaryto achleve optimum control. Use a spray adjuvant to improve 
coverage. Pasada t.6F Flowable lnsecticide may not knock down eslablished and heavy lnsect populations. Two appli-
catlons may be requlred to achleve control. Scout flelds and re-t eat W needed. Tank mlx Pasada t .6F Flowable 
lnsecticide wi h other insecticides for knocklfown of pests or for lmproved control of o her pests. 
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LEGUME VEGETASLES• except soybeaa, dry 
Crops of Crop Group 6 inckldi1g: Edible Podded and Succu lent Shelled Pea aad Bean and Dried Shelled Pea 
aad Beaa 
Bean (Lupinus spp., in eludes graln lupin, sweet lupln, white lupln, and whlte sweet lupln) 
Bean (Plulseolusspp., lncludes fleid bean, kidney bean, lima bean, navy bean, pinto bean, runner bean, snap bean, 
tepary bean, wax bean) 
Bean (V«7na spp., lnciudes adzuki bean, asparagus bean, blackeyed pea, catjang, Chinase longbean, cowpea, 
C ovider pea, mo h bean, mung bean, rice bean, Southe n pea, urd bean, yardlong bean) 
Pea (Pisum spp., lncludes dwarf pea, edible-pod pea, English pea, field pea, garden pea, green pea, snow pea, 
sugar snap pea) 
Other Beans aad Peas (B oad bean (lava), Chlckpea (garbanro bean), Guar, Jackbean, Lablab bean (hyacln h 
bean) Lentil Pigeon pea Soybean (lmmature seed) Sword bean) 
Pests Controlled 1 Rate: Fluid ou1ces per acre 
Aphids, Lea hoppers, Whileflies 13,5 

Restrictions: 
• Pre-Harwst lnte val (PHI): 7 days 
• Mínimum lnterval between applications: 7 days 
• MaJdmum Pasada t.6f Flowable lnsectk:lde allowed per crop season: t0.5 fluid ounces per acre (0.t3 lb. Al per acre) 
1Not for use on crops grown for seed uness allowed by state-specific 24(c) iabeling. 
Applications: Apply spec~ied rate per acre as a broadcast or dir,ected foliar spray to infested area as pest popubtlons 
begln to build. Thorough un~orm coverage Is necessaryto achieve optimum control. Use a spray adjuvant to improve 
coverage. Pasada 1.6f Flowable lnsectlcide may not knock down es13!Jlished and heavy lnsect populatlons. Two appll, 
catlons may be requlred to achieve control. Scout fieids and re-t eat if needed. Tank mlx Pasada f .6F Flowabie 
Insecticida Yi h other lnsecticides for knockdown of pests or for lmproved control of other pests. 
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ROOT VEGETABLES1 

Crops of Crop Subgroup 18 except Sug;wbeet i1cluding: s·eet /garden)2, Burdock {edible)', Car ot', Celerlao>, 
Chervil (tu nlp- ooted)' , Chlcory', Glnseng., Horseradlsh, Kavai>, Parsley (tu nlp-rooted), ParsnlP', Radish', 
Oriental radlsh (diakon)', Rutabaga', Salslfy (oyster plant), Salslfy {black)', Salsffy (Spanlsh), Skirret, Tu nlp' 

Pests Controllad 1 Rata: Fluid ou1cas per acre 
Aphlds, Flea beetles, Lea hoppers, Whlteflles 13,5 
Restridiots: 
• Pre-Harvest lnte val (PHI): 7 days 
• Mínimum inte val between applk:ations: 5 days 
• Maxlmum Pasada t .6F Flowable lnsecticide allowed per crop season: 3.5 fluid ounces per acre (0.044 lb. Al per acre) 

on radish, t0.5 fluld ounces peracre (O.t3 lb.Al perac e¡ on othercrops 
• Maxlmum Pasada t.6F Flowable lnsectk:i:le applicatlon(s per crop season: t on radish, 3 on ali other crops 
'Not for use on crops grown for seed un~ss allowed by state-spjCffic 24(c) la!Jeling. 
'Tops or greens from hese crops may be utilized for food or leed. 
'Llse not permitted in Califa nia. 
AcJpficalion1: Apply specifi!d rate per ac e as a broodcast or dira:ted foliar spray to lnfested area as pest populations 
begin to build. Thorough unWorm coverage is necessary to achiew optimum control. Use a spray adjuvant to improw 
ooverage. Pasada t .6F Flowable lnsectk:i:le may not knock down established and heavy insect populatlons. Two appli-
cations may be required to achiew control. Scout fields and re-t eat if needed. Tank mlx Pasada t.6F Aowab~ lnsectici:le 
wi h other insectk:i:les for knockdown of pests or for improwd control of o her pests. 

TUBEROUS and CORM VEGETABLES• 
Crops of Croe> Subgroup 1C includiag: Arracacha, Ar ow oot, Artichoke (Chlnese and Jerusalem), Canna (edible, 
Oueensland ar OYI oot), Cassava (bitter and sweet)', Chayote ( oot), Chufa, Dasheen (1aro)' , Glnger, Leren, 
S1wetpotato'¡ Tanler (cocoyam)', Turmerlc, Yam bean Qlcama, manloc pea), Yam (true)' (For appllcations on 
patato see F ELD CROPS section) 

Pests Controllad 1 Rata: Fluid ou1cas per acre 
Aphlds, Flea beetles, Lea hoppers, Whlteflles l3.5 

Restrictions: 
• Pre-Harvest lnterval (PHI): 7 days 
• Mínimum lnterval between applicatlons: 5 days 
• Maximum Pasada t .6F AOIVable lnsectidde aJIOYled peraop season: 10.5 fluid ounces perac e (0. 13 lb. Al per acre) on 

ali crops 
• Maxlmum Pasada t.6F Aov,atje lnsectldde applicatlo~s) per crq:, season: 3 on ali crops 
1Not for use on crops groon for seed unless allOYled by ate-spedfic 24(c) labeling. 
'Tops orgreens from these crops may be utilized for food or feedl. 
AclJlications: Apply specifled rate per acre as a broodcast or directed foliar spray to infestad area as pest populations 
begln to build. Thorough uniform cowrage is necessary to achlew q:,timum contra. Use a spray adjuvant to lmprove 
ooverage. Pasada t.6F Aov,atje lnsecticide may not knock down established and heavy lnsect populations. Two appli-
cations may be requi ed to achiew control. Scout fields and re-treat W needed. Tank mix Pasada 1.6F Aowable lnsecticide 
wi h o her lnsectlcides for kncckdown of pests or for lmprowd contra of other pests. 
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STRAWBERRY 
Pests Controllad 1 Rata: Fluid ou1cas per acre 
Aphlds, Splttlebugs, Whlteflles 13,8 
Restrictions: 
• Pre-Ha1111!St lnterval (PHI]: 7 days 
• Mínimum lnterval betv,een applications: 5 days 
• MaJcimum Pasada t.6f Flovrable lnsectk:ide allowed per crop season: tt .4 fluid ounc:es per acre (0.14 lb. Al per acre) 
• Do not apply during bloom or wlthln 10 days pnor to bloomi or when IJ83sare foraglng. 
Applications: Apply spec~ied rate per acre as a broadcast or directed foliar spray to infestad area as pest popula-
tions begln to build. Thorough un~o011 coverage is necessary to achieve optimum control. use a spray adjuvant to 
lmprove coverage. Pasada t.6f flov,able lnsectlcide may not knock down established and heavy lnsect populatlons. 
Two applk:atlons may be equlred to achieve control. Scout fields and re-treat if needed. Tank mlx Pasada 1.6f 
Fl01vable lnsecticide wi h o her insecticides for mockdovm of pests or for improved control of other pests. 

BANANA and PLANTAIN 

TREE, BUSH, and VINE CROPS 
Applicatio1 Oirections - Pasada 1.6F Flowabla lnsecticide 

Pests Controllad 1 Rata: Fluid ou1cas per acre 
Aphlds, Lea hoppers, Thrlps is.o 
Restrictions: 
• Pre•HaJWst lnterval (PHI]: o day 
• Mínimum lnterval betv,een applications: 14 days 
• Maximum Pasada t.6f Aowable lnsectk:lde allowed per year: 40.0 fluid ounces per acre (0.5 lb. Al per acre) 
Applications: Apply specified rate per acre as a broadcast or directed foliar spray hrough propeny calibrated 
ground or aenal applicatlon equipment. Thorough un~o011 coverage is necessary to achleve optimum control. To 
lmprove coverage and pest control, add an organosilicone adjuvant ata rate not to exceed 2.0 fluid ounces per 100 
gallons in the flnist-ed spray solution. Pasada t.6f flov,able lnsecticide may not knock down established and heavy 
lnsect populations. Two applications may be requlred to achieve control. Scout fields and re-treat ~ needed. Tank 
mlx Pasada t .6f flov,able lnsectlclde wl h o her lnsectlcldes for knocl«lown of pests or for lmproved control of 
o her pests. Aerlal application of Pasada t .6f flovrable lnsectlcide may esult in slower activlty and educed con-
trol relathle to results from ground application. For tree and vine crops, application rates are based on full-s~e. 
mature traes or IAnes. 
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BUSHBERRY 
Crops of Crop Sub!,'OUP 138 lncluding: Bluebeny, Currant Elderberry, Gooseberry, Huckleberry, Juneberry, 
Ugonberry, Sala! 
Pests Controlled Rata: Fluid ou1ces per acre 

Aphlds, Lea hoppers/Sharpshooters 3.0-4.0 

Blueberry maggot Japanese beetle (adults), Thrlps 
(follage-feedlng hrlps only) 

6.0-8.0 

Restrictions: 
• Pre-Ha1111!St lnterval (PHI): 3 days 
• Mínimum lnterval betv,een applications: 7 days 
• MaJcimum Pasada t .6F Aowable lns&.:tlcide broodrast or di ected foliar spray appllcatlons allowed per year: 40.0 

flui:I ounces per acre (0.5 lb. Al per ac e) 
• Maxlmum number of Pasada 1.6F Flowable lnsecticide appllcations per year: 5 
• Mínimum application volume (viaterJ: 20 O GPA-ground, 5.0 GPA-aerlal 
• Do not apply pre-bloom or during boom or 1Vhen bees are foraglng. 
Applications: Apply spec~ied rate per acre as a broadcast or dir&.:ted foliar spray to infested area as pest popula-
tions begln to build. Thorough un~orm coverage is necessary to achieve optimum control. Use a spray adjuvant to 
lmprove coverage. Pasada 1.6F Flowable lns&.:tlcide may not knock down established and heavy insect populatlons. 
Two appltations may be equired to achieve control. Scout fields and re-treat ~ needed. Tank mlx Pasada 1.6F 
Flowable lnsectk:ide wth other Insecticidas for knockdown of pests or for improved control of o her pests. Aenal 
appltatlon of Pasada 1.6F Floviable lnsectlclde may result in slovier acthllty and reduced control relativa to results 
from ground application. For tree and vine crops, application rates are twed on full-size, mature t ees or vines. 
F« Japanese beetle adults, Pasada t .6F Flowable lnsectlclde will p ovlde lnitlal cont ol; however, residual 
cont ol will dlmlnlsh as Pasada t .6F Flowable lnsectlclde Is absorbed lnto he foliage. Adult knockdown will 
perslst for 7-1 0 days. Under conditions of heavy beetle pressure, re-lnfestatlon, or adverse envl onmental 
condltlons, reappllcatlon of Pasada t .6F Flowable Insecticida may be necessary. 
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CANESERRY1 

Crops of Crop Subgro~ 13A includi1g: 
Slaclcbeny (R/JJus spp. lncludlng Andean blackberry, Arctlc blackberry, Blngleberry, Black satin berry, 
Boysenberry, 8 ombeere, Califo nla blackberry, Che okee• blackberry, Chesterberry, Cheyenne blackberry, 
Common blackberry, Coryberry, Dar owberry, Dewberry, Dlrksen tho nless berry, Ewrgreen blackberry, 
Hlmalayaberry, Hullberry, Lavacaberry, Loganberry, Lowberry, Lucretlaberry, Mammo h blackberry, Marlonberry, 
Moras, Mures de once, Nectarberry, Nor he n dewberry, Dial lleberry, Oregon ewrgreen berry, Phenomenalberry, 
Rangeberry, Ravenberry, Rossberry, Shawnee blackberry, S0-0 he n dewberry, Tayberry, Youngberry, Zariamora, 
and varletles and/or hybrlds of hese) 
Raspbeny (R/JJus spp. lncludlng Bababerry, Black raspberry, Blackcap, Caneberry, Frambolse, Frambueso, 
Hlmbeere, Kerlberry, Mayberry, Red raspberry, Thlmbleberry, Tulameen, Yellow raspberry, and varletles and/or 
hybrlds of hese and Wild raspberry) 
Pests Controlled 1 Rata: Fluid 001ces per acre 
Aphlds, Lea hoppers, Thrlps is.o 
Reslrictions: 
• Pre-Ha1111!St lnterval (PHI): 3 days 
• Mínimum lnterval betvieen applications: 7 days 
• MaJcimum Pasada t .6F Aowable lnsectlcide broodcast or di ected foliar spray appllcatlons allowed per year: 24.0 

flui:f ounces per acre (0.3 lb. Al per ac e) 
• Mínimum application volume (viaterJ: 20 O GPA-ground, 5.0 GPA-aerlal 
• Do not apply pre-bloom or during boom or 1Vhen bees are foraglng. 
•use not penmitted in Califo nia 
Applications: Apply spec~led rate per acre as a broadcast or directed foliar spray to infested area as pest popula-
tions begln to build. Thorough un~orm coverage is necessary to achieve optimum control. Use a spray adjuvant to 
lmprove coverage. Pasada 1.6F Flowable lnsectlcide may not knock down established and heavy insect populatlons. 
Two appltatlons may be equired to achiew control. Scout fields and re-treat ~ needed. Tank mlx Pasada 1.6F 
Fl01vable lnsectk:ide wth other lnsecticides for knockdown of pests or for lmproved control of o her pests. Aenal 
appltation of Pasada 1.6F Floviable Insecticida may result in slovier acthllty and reduced control relatiw to results 
from ground application. For tree and vine crops, application rates are based on full-size, mature t ees or vines. 
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CITRUS 
Crops of Crop Group 10 lncluding: Calamondln, Citrus cit on, Cltrus hybrids (lncludes chl onja, tangelo, and tan­
gar), Grapefruit, Kumquat, Lemon, Lime, Mandann (tangerina), Pummelo, Orange (sweet and sour), Satsuma 
mandarín, Tange lo, and ottler cultivars andlor hybrlds of hese 
Pests Controlled Rate: Fluid ounces per acre 

Aphlds, Aslan cltrus psyllld, Blackfly, 10.0-20.0 
Lea hoppers/Sharpshooters, Leafmlners, 
Mealybugs, Scales, Whlteflles 

{dependlng on tree slze, 1arget pest, and lnfestatlon pressure) 

Pest Suppressed Rate: Fluid ounces per acre 

Thrlps (follage-feedlng thrlps only) 10.0-20.0 

Restrictions: 
• Pre-Han,est lnte val (PHI): o day 
• Mínimum lnterval between applications: 10 days 
• Maximum Pasada 1.6F Aowable lnsectk:lde allowed per year: 40.0 fluid ounces per acre (0.5 lb. Al per acre) 
• Do not applydunng bloom or wi hin 10 days prior to bloom or when beesare foraglng. 
Applications: Apply spec~ied rate per acre as a broadcast or di ected foliar spray to Infestad area as pest populations 
begln to build. Thorough un~orm c011erage is necessa y to achleve optimum control. Use a spray adjwant to improve 
cowrage. Pasada 1.6F Flowabe lnsectk:lde may not knock down established and heavy insect populatlons. Two applf 
cations may be required to achiew control. Scout fields and re-treat if needed. Tank mlx Pasada 1.6F Flowable 
lnsecticide w th o her lnsecticides for knockdown of pests or for lmprowd control of other pests. Aenal application of 
Pasada 1.6F Flowable Insecticida may result in slower actMty and reduced control elatr,e to results from ground 
~ llcatlon. For tree and vine crops, applicatlon rates are based on futi-siie, mature trees or vines. 

scale control, time appllcatlons to the crawler stage and treat each generatlon. 
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COFFEE 
Pests Controlled Rate: Fluid ounces per acre 

Aphlds, Lea hoppers, Whiteflles 8.0 

Pest Suppressed Rate: Fluid ounces per acre 

Scales 8.0 

Restrictions: 
• Pre-Harvest lnterval (PHI): 7 days 
• Mlnlmum lnterval between applicatlons: 7 days 
• Maxlmum Pasada 1.6F Flowable lnsecticlde allowed per year: 40.0 fluid ounces per acre (0.5 lb. AVAcre) 
• Do not apply pre-bloom or durlng bloom or when bees are foraglng. 
Applications: Apply speclfled dosage as a b oadcast or di rected spray to lnfested area as pest populatlons 
begln to build. Apply Pasada 1.6F FIOV1able I nsectlclde h ough p operly catlbrated g ound or aerlal appll-
catlon equlpment ensurlng ho ough coverage. Aerlal appllcatlon of Pasada 1.6F Flowable lnsecticlde may 
result In slower activi1y and reduced cont ol relatlve to results f om g ound appllcatlon. Use a spray adju-
vant to lmp ove coverage. Pasada 1.6F Flowable lnsectlclde may not knock dOVln established and heavy 
lnsect populations. Two applicatlons may be requlred to achleve cont ol. Scou1 fleldsand re-treat if needed. 
Tank mlx Pasada 1.6F Flowable lnsecticlde wi1h o her lnsectlcldes for knockdown of pests or for lmp oved 
cont ol of o her pests. For tree and vine e ops, appllcatlon rates are based on full-slze, mature trees orvlnes. 

GRAPE 
lncluding: American bunch grape, Muscadine grape, and Vlnlfera grape 

Pests Controlled Rate: Fluid ounces per acre 

Lea hoppers/Sharpshoo1ers, Meatybugs 3.0-4.0 

Grapeleaf skeletonlzer 3.8-4.0 

Restrictions: 
• Pre-Harvest lnterval (PHI): o days 
• Mínimum lnterval between applicatlons: 14 days 
• Maxlmum Pasada 1.6F Flowable lnsecticide broadcast or directed foliar spray applications allowed peryear: 8.0 

fluid ounces/Acre (0.1 lb. AVAcre) 
• A~ply Pasada 1.6F Flowable lnsecticide by ground applicati on only. 
App ocations: Apply specified rate per acre as a broadcast or directed foliar spray to lnfested area as pest popu-
lations begln to build. Thorough un~orm coverage is necessary to achleve optlmum control. Use a spray adjuvant 
to lmprove coverage. Pasada 1.6F Flowable lnsectlclde may not knock down established and heavy ins~ popu-
lations. Two applicatlons may be requlred to achieve control. Scout fields and re-treat if needed. Tank mlx Pasada 
1.6F Flowable ln~lclde wth other insecticides for knockdown of pests orfor lmproved control of other pests. 
For tree and vine crops, applicatlon rates are based on full-size, mature trees or vlnes. 
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HOP 
Pests Controlled 1 Rate: Fluid ounces per acre 

Aphlds is.o 
Restrictions: 
• Pre-Harwst lnterval (PHI): 28 days 
• Mínimum interval between applications: 21 days 
• Maxlmum Pasada 1.6F Flowable lnsecticide broadcast or directed foliar spray applications allowed per year. 24.0 

fluid ounces per acre (0.3 lb. Al/Acre) 
Applica1ions: Apply specified rate per acre as a broadcast or directed foliar spray to infested a ea as pest popula-
tions begln to build. Thorough unlform coverage is necessary lo achiew optimum control. use a spray adjuvant to 
lmprove coverage. Pasada 1.6F Flowable lns&.:tlclde may not knock down established and heav¡ In~ populatlons. 
Two applicatlons may be equlred to achlew control. Scout fields and re-treat if needed. Tank mlx Pasada 1.6F 
Flowable lnsecticide wlth other Insecticidas for knockdown of pests or for improved control of other pests. Aerial 
appllcatlon of Pasada 1.6F Flowable lnsectlclde may result in slower actMty and reduced control relathte to esults 
from ground applicatlon. For t ee and vine crops, appllcatlon rates are based on full-size, matu e trees or vines. 

POME FRUIT 
Crops of Crop Gro14> 11 lncluding: Apple, Crabapple, LOQuat, Mayhaw, Pear (lncludlng Oriental pear), Quince 

Pests Controlled Rate: Fluid ounces per acre 

Lea hoppers 4.0-8.0 

Aphlds (except Woolty apple aphld], Apple 
maggot, Leafmlners, San Jose scale 

8.0 

FOR PEAR ONLY: 20.0 
Mealybugs, Pear psylla 

Restrictions: 
• Pre-Harwst lnterval (PHI): 7 days 
• Mínimum lnterval between applicatlons: 1 o days 
• Maxlmum Pasada 1.6F Flowable lnsectlclde allowed per year: 40.0 fluid ounces per ac e (0.5 lb. Al/Acre) 
• Oo not apply pre-bloom or during bloom or when bees are foraglng. 
Applications: Apply specified rate per acre as a broadcast or directed foliar spray to lnfested area as pest popu-
lations begln to build. Thorough un~orm coverage is necessary to achlew optlmum control. Use a spray adjuvant 
to lmprow cowrage. Pasada 1.6F Flowable lnsectlclde may not knock down established and heavy ins&.:t popu-
lations. Two applicatlons may be requlred to achiew control. Scout fields and re-treat if needed. Tank mlx Pasada 
1.6F Flowable ln~ lcide wth other insecticides for knockdown of pests orfor lmproved control of other pests. 
Aerlal applicatlon of Pasada 1.6F Flowable lnsectlclde may result in slower actMty and reduced control relatlw to 
esu lts fro m grou nd ap pi icatio n. Fo r tree an d vine crops, appl ication rates are based on full -s ~e. mature t ees or 1A nes. 

For apple maggot sprays, combine Pasada 1.6F Flowable lnsecticide wlth an approved sticker al the manufacturer~ 
specifled rates. 
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POMEGRAHATE 
Pests Controlled Rate: Fluid ou1ces per acre 
Aphlds, Lea hoppers/Sharpshooters, Whlteflles 8.0 

Pests Suppresud Rate: Fluid ou1ces per acre 
Scales 8.0 

Restrictions: 
• Pre-Harwst lnterval (PHI): 7 days 
• Mínimum interval between appllcatlons: 7 days 
• Maxlmum Pasada t.6F Flowable lnsecticide broadcast or directed foliar spray applications allowed per year. 24.0 

fluid o unces per acre (0.3 lb. Al per acre) 
• Do not apply pe-bloom or dunng bloom or when bees are foraglng. 
Applications: Apply specifled rate per acre as a broadcast or directed foliar spray to infested a ea as pest popula-
tions begln to build. Thorough unlform cowrage is necessary lo achiew optimum control. use a spray adjuvant to 
lmprow cowrage. Pasada t.6F Flowable lns&.:tlclde may not knock down established and heav¡ In~ populatlons. 
Two applicatlons may be equlred to achlew control. Scout fields and re-treat if needed. Tank mlx Pasada t.6F 
Flowable lnsecticide wlth other Insecticidas for knockdown of pests or for improved control of other pests. Aerial 
application of Pasada t .6F Flowable lnsecticide may result in slower actMty and reduced control relathle to esults 
from ground applicatlon. For t ee and vine crops, appllcatlon rates are based on full-size, matu e trees or vines. 
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STONE FRUIT 
Crops of Crop Group 12 lndudi1g: Apricot, Cherry (lncluding svll!et and tart), Nectarine, Peach, Plum (lncluding 
Chickasaw, Damson, and Japanese), Plumcot Prune (fresh a:nd drled) 
Pests Controlled Rata: Fluid 001ces per acre 

Aphlds, Green June beetle, Japanese beetle, 4.0-8.0 
Lea hoppers/Sharpshooters, Plant bugs, Rose 
chafer, San Jose scale 

Cherry frult fly 6.0-8.0 

Pests Suppresud Rate: Fluid 001ces per acre 

Plum curculio, Stlnk bugs 8.0 

Restrictions for Apricot Nect•ine, Ptach: 
• Pre-Harvest lnterval (PHI): o day 
• Mínimum lnterval between applicatlons: 7 days 
• Maximum Pasada t .6F Flowable Insecticida broadcast or directed foliar spray applicatlons allowed per year: 

24.0 fluid ounces/Acre (0.3 lb. AVAcre) 
• Mínimum application voiume (water(,: 50 GPA - ground application, 25 GPA- aerlal application 
• Do not apply pre-bloom or durlng b oom or when bees are foraging. 
Restrictions for Cfterries, Pl1ms, Pl1111cot, Pruna: 
• Pre-Harvest lnterval (PHI): 7 days 
• Mínimum lnterval between applicatlons: to days 
• Maxlmum Pasada t .6F Flowabie Insecticida aliowed per season: 40.0 fluid ounces/Acre ~0.5 lb. Al/Acre) 
• Mínimum application voiume (water): 50 GPA - ground application, 25 GPA- aerlal app 1cation 
• Do not apply pre-bloom or during bloom or when bees are foraglng. 
Applications: Apply specified rate per acre as a broadcast or directed foliar spray to Infestad area as pest popu-
lations begln to buíld. Thorough un~orm coverage is necessary to achieve optimum control. Use a spray adjuvant 
to lmprove coverage. Pasada f .6F Flowabie lnsectlclde may not knock down established and heavy ins~ popu-
lations. Two applicatlons may be requlred to achieve control. Scout flelds and re-treat if needed. Tank mlx Pasada 
f .6F Flowable ln~ lcide wth other insecticidas for knockdown of pests orfor lmproved control of other pests. 
Aerlal applicatlon of Pasada f .6F Flowabie lnsectlclde may result in slower actMty and reduced control relativa to 
esults from ground applicatlon. For tree and vine crops, applicatlon rates are based on fuli-s~e. mature t ees or vines. 
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TREE NUTS 
Crops of Crop Group 14 (except almonds) lnduding: Beechnut, Brazil nut, Butte nut Cashew, Chestnut 
Chinquapln, Flibert Hickory nut, Macadamla nut, Pecan, Pista.chio, Walnut (biack and English) 

Pests Controllad Rata: Fluid 001ces per acre 
Aphids (except black pecan aphid), 
Lea hoppers/Sharpshooters, Phylioxera spp. 

3.5-7.0 

(leaf lnfestations), Splttlebugs, Whlteflles 

Black pecan aphid, Mealybugs, San Jose scale 8.0 

Restrictions: 
• Pre-Harvest lnterval (PHI): 7 days 
• Mlnlmum lnterval between applicatlons: 6 days 
• Maxlmum Pasada 1.6F Fiowable lnsectlclde b oadcast ~r directed foliar spray applicatlons aliowed per 

year: 28.8 fluid ounces/Acre (0.36 ib. Al/Acre) 
• Mlnlmum applicatlon volume (water/i' 50 GPA- g ound applicatlon, 25 GPA- aerial applicatlon 
• Do not apply pre-bloom or durlng boom or when bees are foraglng. 
Applications: Apply specified rate per acre as a b oadcast or directed foliar spray to Infestad area as pest 
populations begln to bulid. Tho ough unlform coverage Is necessary to achieve optlmum cont ol. Use a 
spray adjuvant to lmp ove coverage. Pasada 1.6F Fiowable lnsectlcide may not knock down established and 
heavy lnsect populatlons. Two applicatlons may be requlred to achieve cont ol. Scout fleids and re-treat if 
needed. Tank mlx Pasada 1.6F Flowable lnsectlcide wi1h o her lnsectlcides for knockdown of pests or for 
lmp oved cont ol of o her pests. Aerial applicatlon of Pasada 1.6F Flowable lnsectlclde may resul1 In slow-
er activity and reduced cont ot retative to resutts f om g ound application. For tree and vine e ops, applica-
tlon rates are based on fuli-slze, mature trees or vines. 
F« San Josa sea le, time applications of Pasada 1.6F Fiowable lnsecticlde to the crawler stage, treatlng each 
successlve generatlon. Two applicatlons on a 10- to 14-d&y lnterval may be requlred to achieve cont ol. 
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TROPICAL FRUIT 
lncluding: At:iJ ola, Atemoya, Avocado, Blrida, Black sapote, Canlstel, Cherlmoya, Custard apple, Feljoa, 
Jabotlcaba, Guava, Llama, Longan, Lychee, Mamey sapote, Mango, Papaya, Passlonfrult, Perslmmon, Pulasan, 
Rarnbu1an Sapodllla Soursop Spanlsh lime Star apple S1artruit Sugar apple Wax Jambu 

Pests Controlled Rate: Fluid ounces per acre 
Aphlds, Lea hoppers/Sharpshooters, Mealybugs, B.O 
Thrlps (follage-feeding thrlps only), Whlteflles 

Pest Suppressed Rate: Fluid ounces per acre 
Scales B.O 

Restrictions: 
• Pre-Harwst lnte val (PHI): 7 days 
• Mínimum lnterval between appllcatlons: to days 
• MaJdmum Pasada t.6F Flowable Insecticida allo1ved peryear: 40.0 fluid ounces/Acre (0.5 lb. AI/Ac e) 
• Do not apply pre-bloom or during bloom or when bees a e foraging. 
Applications: Apply spec~ied rate per acre as a broadcast or di ected foliar spray to Infestad area as pest populatlons 
begln to build. Thorough un~onn coverage is necessa y to achieve optimum control. Use a spray adjuvant to improve 
coverage. Pasada t.6F Flowabe lnsectk:ide may not knock down established and heavy insect populations. Two applf 
catlons may be required to achleve control. Srout flelds and re-treat if needed. Tank mlx Pasada t .6F Flowable 
Insecticida w th o her Insecticidas for knockdown of pesls or for lmproved control of other pests. Aenal applicatlon of 
Pasada t.6F Flowable Insecticida may result in slower actMty and reduced control elatr,e to results from ground 
appllcatlon. For tree and vine crops, applicatlon rates are based on full-size, mature trees or Vines. 

OTHER SITES 

CHRISTMAS TREE 
Applicatio1 Oirections - Pasada 1.6F Flowable lnmticide 

Pests Controlled 1 Rate: Fluid ounces per acre 
Aphlds, Adelglds, Sawflles I4,0-B.0 

Restrictions: 
• Mlnlmum lnterval bet1veen applicatlons: 7 days 
• Maximum Pasada t .6F Flowable lnsectlclde allowed per year: 40.0 fluid ounces/Acre ¡o.5 lb. Al/Acre) 
Applications: Apply speclfled rate per acre as a b oadcast or dlrected follar spray to In ested area as pest 
populations begln to bulld. Tho ough unlform coverage Is necessary to achleve optlmum cont ol. Use a 
spray adjuvant to lmp ove coverage. Pasada 1.6F Flowable Insecticida may not knock down established and 
heavy lnsect populatlons. Two appllcatlons may be requlred to achleve cont ol. Scout flelds and re-treat if 
needed. Tank mlx Pasada 1.6F Flowable Insecticida with o her Insecticidas for knockdown of pests or for 
lmp oved cont ol of o her pests. 
F« co1trol of gall-formin~ adelgids, time appllcatlons to coincide with full bud-swell of the earllest bud-
breaking trees. Once galls orm, spraylng wlll be lneffective. 
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POPLAR/OlTTONWOOD1 

(lncludes members of he genus Pcpulus g ov,n for pulp or timber) 
Pests Controlled 1 Rate: Fluid ounces per acre 
Aphlds, Leal beelles 14,0-8.0 

Restrictions: 
• Mlnlmum lnterval between applicatlons: f O days 
• Maximum Pasada 1.6F Flowable lnsectlclde allowed per year: 40.0 fluid ounces per acre (0.5 lb. Al per acre) 
• Do not apply pre-bloom or durlng bloom or when bees are foraglng. 
•use not permltted In Callfo nla unless otherwlse dlrected by state-speclfic 24(c) labellng. 
Applications: Apply specifled rate per acre as a b oadcast or dlrected follar spray to lnfested area as pest 
populatlons begln to bulld. Tho ough unlform coverage Is necessary to achleve optlmum cont ol. Use a 
spray adjuvant to lmp ove coverage. Pasada 1.6F Flowable lnsectlclde may not knock down established and 
heavy lnsect populatlons. Two appllcatlons may be requlred to achleve cont ol. Scout flelds and re-treat if 
needed. Tank mlx Pasada f .6F Flowable lnsectlclde wlth o her lnsectlcides for knockdown of pests or for 
lmp oved cont ol of o her pests. 

STORAGE ANO DISPOSAL 
Do not con1amlnate water, food, or leed by storage or dlsposal. 
PESTICIDE STORAGE: Store In a cool, dry place and In such a manner as to prevent c oss con1amlnatlon wl h 
o her pestlcldes, fertillzers, food, and leed. Keep pestlclde In original con1alner. Do no! pul concentrate or dilute 
lnto food or drink contalners. Do not store dlluted spray. 
PESTICIDE DISPOSAL: Wastes resulting from he use of hls p oduct may be dlsposed of on slte oral an 
app oved waste dlsposal lacllity. 
CONTAINER HANDLING: 
Nonrefillable Co1tainer (five gallou or less): Nonrefillable container. Do not reuse or refill hls container. 
Offer for recycllng, if avallable. Clean container p omptly alter emptying. Triple rlnse as follows: Empty he 
remalnlng conten1s lnto appllcation equlpment ora mlx tank and draln for f O seconds alter he flow beglns 
to drlp. FIII he container 1/4 full wl h water and recap. Shake for f O seconds. Pour rlnsate lnto appllcatlon 
equlpment ora mlx 1ank or store rinsate for later use or dlsposal. Draln for f O seconds alter the flow beglns 
to drlp. Repeat hls p ocedure two more times. Offer for recycling or recondltlonlng, or puncture and dls­
pose of In a sanltary landfill, or lnclneration, or 11 allowed by S1ate and local authoritles, by bu nlng. 11 
bu ned, stay out of smoke. 
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LIMITATION OF WARRANTY ANO LIABILITY 
Read he entlre Dlrectlons for Use, Conditions ofWarranties and Llmi1ations of Uability befare uslng thls product. 
lf terms are not acceptable, retu n the unopened p oduct container al once. 
By uslng thls p oduct, user or buyer accepts the foliowlng CONDITIONS, DISCLAIMER OF WARRANTIES and 
LIMITATIONS OF LIABILITY. 
CONDITIONS: The directions for use of hls p oduct are believed to be adequate and must be foliowed carefuliy. 
HOV/ever, 11 Is lrnposslble to elimlnate ali rlsks assoclated wlth the use of thls p oduct. C op lnjury, lneffectiveness 
or other unlntended consequences may result because of su ch factors as ,vea her conditions, presente of other 
materlals, or the manner of use or applicatlon, ali of whlch are beyond he cont ol of Makhteshlm Agan of Nor h 
Amerita, lnc. Ali such risks shali be assumed by the user or buyer. 
DISCLAIMER OF WARRANTIES: To he extent consisten! IVlth applicable law, Makhteshlm Agan of Nor h 
Amerita, lnc. makes no o her warranties, express or lmplied, of merchantability or of fitness for a particular 
purpose oro herwlse, that extend beyond he statements rnade on hls label. No agent of Makhteshlm Agan of 
North Ame rica, lnc. Is au horlzed to make any warrantles beyond hose contalned hereln orto modlly he war­
rantles contalned hereln. To the extent consisten! wlth applicable law, Makhteshlm Agan of North Arnerlca, lnc. 
dlsclalms any liabillty whatsoever for speclal, lnclden1al or consequentlal darnages resulting f om he use or 
handling of hls p oduct. 
LIMITATIONS OF LIABILITY: To he extent conslstentw th applicable law, he exclusive remedy of he user or buyer 
for any and ali losses, Injuries or darnages resultlng f om the use or handling of hls p oduct, whe her In contract 
warranty, tort, negligente, strict liablilty oro herwlse, shall oot exceed he purchase price pald oral Makhteshlm 
Agan of Nor h Amerlca, lnc.'s electlon, the replacement of p oduct. 

Admire Pro, Calypso, Gaucho, Leverage, P ovado, and Trlrnax are reglstered tradernarks of Bayer. 
Aclara, Centrlc, Crulser and Platlnum are reglstered trademarks of he Syngenta G oup Company. 
Assali and lntruderare reglstered trademarks of Nlppon Soda Company, LTD. 
Be lay and Clutch are reglstered tradernarks of Sumltomo Chemlcal Company. 
Venom Is a reglstered trademark of Valent USA Corporatlon. 
Bldrln Is a reglstered tradernark of AMV/>C Chemlcal Corporatlon. 
Alias Is a reglstered trademark of Celslus Property B.V. 
Pasada Is a reglstered tradernark. 
Couraze Is a trademark of Chernlnova, lnc. 
Macho and Impulse are trademarks of Albaugh, lnc. 
Advlse and Gallan! are trademarks of Agriliance, LLC. 
WldOVI Is a trademark of Loveland P oducts, lnc. 
Nuprld Is a trademark of Nufarrn Amerita, lnc. 

28 



GROUP IM=I INSECTICIDE 
YALENT® 

V 
zeaL 

M I T I C I OE 1 

Active lngredient By Wt. 
*Etoxazole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72% 

Other lngredients . . . . . . . . . . . . . . . . . . . . . . . . . . . 28% 
Total 100% 
* 2-(2,6-difluorophenyl)-4-[4-( 1, 1-dimethylethyl)-

2-ethoxyphenyl]-4,5-dihydrooxazole 
EPA Reg. No. 59639-138 EPA Est. 67545-AZ-01 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 
SEE BELOW FOR ADDITIONAL 
PRECAUTIONARV STATEMENTS. 

FIRST AID 
lf in eyes: Hold eye open and rinse slowly and 

gently with water for 15-20 minutes. 
Remove contact lenses, if present, 
after the first 5 minutes, then continua 
rinsing eye. 
Call a poison control center or doctor 
for treatment advice. 

lf on skin Take off contaminated clothing. 
or clothing: Rinse skin immediately with plenty of 

water for 15-20 minutes. 
Call a poison control center or doctor 
for treatment advice. 

lf Call a poison control center or doc­
swallowed: tor immediately for treatment advice. 

Have person sip a glass of water if 
able to swallow. 
Do not induce vomiting unless told to 
do so by a poison control center or 
doctor. 
Do not give anything by mouth to an 
unconscious person. 

lf inhaled: Move person to fresh air. 
lf person is not breathing, call 911 
or an ambulance, then give artificial 
respiration, preferably by mouth-to­
mouth, if possible. 
Call a poison control center or doctor 
for further treatment advice. 

( continuad) 

FIRST AID (continued) 
HOT UNE NUMBER 

Have the product container or label with you when 
calling a poison control center or doctor, or going 
for treatment. You may also contact 000-892-0099 
for emergency medica! treatment information. 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS & DOMESTIC ANIMAL$ 
CAUTION 
Causes moderate eye irritation. Avoid contact with 
eyes, skin and clothing. Avoid breathing dust. 

PERSONAL PROTECTIVE EQUIPMENT (PPE): 
Sorne of the materials that are chemical-resistant 
to this product are listed below. lf you want more 
options, follow the instructions for category A on an 
EPA chemical-resistance category selection chart. 
Applicators and other handlers must wear. long­
sleeved shirt and long pants, chemical-resistant 
gloves made of any waterproof material such as 
polyethylene or polyvinyl chloride and shoes plus 
socks. 
Follow manufacturer's instructions for cleaning/ 
maintaining PPE. lf there are no such instructions for 
washables, use detergent and hot water. Keep and 
wash PPE separately from other laundry. 

USER SAFETV RECOMMENDATIONS 
Users should: 
• Wash hands before eating, drinking, chewing 

gum, using tobacco or using the toilet. 
• Remove clothing immediately if pesticida gets 

inside. Then wash thoroughly and put on clean 
clothing. 

• Remove PPE immediately after handling this 
product. Wash the outside of gloves before 
removing. As soon as possible, wash thoroughly 
and change into clean clothing. 

ENVIRONMENTAL HAZARDS 
This pesticida is toxic to freshwater and marine/ 
estuarine aquatic invertebrates, including oysters 
and shrimp. Do not apply directly to water, or to 
areas where surta ce water is present orto intertid­
al areas below the mean high water mark. Do not 
apply when weather conditions favor drift from treat­
ed areas. Drift and runoff from treated areas may be 
hazardous to aquatic organisms in water adjacent to 
treated areas. Do not contaminate water when dis­
posing of equipment washwaters or rinsate. 

DIRECTIONS FOR USE 
lt is a violation of Federal law to use this product in a 
manner inconsistent with its labeling. 
READ ENTIRE LABEL. USE STRICTLV IN ACCOR­
DANCE WITH PRECAUTIONARV STATEMENTS AND 
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DIRECTIONS, AND WITH APPLICABLE STATE AND 
FEDERAL REGULATIONS. 
Do not apply this product in a way that will contact 
workers or other persons, either directly or through
drift. Only protected handlers may be in the area 
during application. For any requirements specific to 
your State or Tribe, consult the agency responsible
for pesticide regulation. 

AGRICULTURAL USE REQUIREMENTS 
Use this product only in accordance with its label-
ing and with the Worker Protection Standard, 40 
CFR part 170. This Standard contains requirements
for the protection of agricultural workers on farms, 
forests, nurseries, and greenhouses, and han-
dlers of agricultural pesticides. It contains require-
ments for training, decontamination, notification, 
and emergency assistance. It also contains spe-
cific equipment (PPE), and restricted-entry inter-
val. The requirements in this box only apply to uses 
of this product that are covered by the Worker Pro-
tection Standard. 

(continued)
factors as weather, soil conditions, disease, mois-
ture conditions, irrigation practices, condition of 
the crop at the time of application, presence of
other materials either applied in the tank mix with 
this product or prior to application of this product, 
cultural practices or the manner of use or appli-
cation, (or a combination of such factors) all of 
which are factors beyond the control of Valent. 
The Buyer should be aware that these inherent
unintended risks may reduce the harvested yield 
of the crop in all or a portion of the treated acre-
age, or otherwise affect the crop such that addi-
tional care, treatment and expense are required 
to take the crop to harvest. If the Buyer choos-
es not to accept these risks, THEN THIS PROD-
UCT SHOULD NOT BE APPLIED. By applying this 
product Buyer acknowledges and accepts these 
inherent unintended risks AND TO THE FULLEST 
EXTENT ALLOWED BY LAW, AGREES THAT ALL 
SUCH RISKS ASSOCIATED WITH THE APPLICA-
TION AND USE ARE ASSUMED BY THE BUYER. 

Do not enter or allow worker entry into treated 
areas during the restricted entry interval (REI) of 
12 hours. 
PPE required for early entry to treated areas that 
is permitted under the Worker Protection Stan-
dard and that involves contact with anything that
has been treated, such as plants, soil or water 
is: long-sleeved shirt and long pants, chemical-
resistant gloves made of any waterproof material
and shoes plus socks. 

DISCLAIMER, RISKS OF USING THIS PRODUCT, 
LIMITED WARRANTY 

AND LIMITATION OF LIABILITY 
IMPORTANT: Read the entire Label including this 
Disclaimer, Risks of Using this Product, Limited 
Warranty, and Limitation of Liability before using 
this product. If the terms are not acceptable THEN 
DO NOT USE THE PRODUCT; rather, return the 
unopened product within 15 days of purchase for 
a refund of the purchase price. 
RISKS OF USING THIS PRODUCT 
The Buyer and User (referred to collectively here-
in as “Buyer”) of this product should be aware that 
there are inherent unintended risks associated 
with the use of this product which are impossible 
to eliminate. These risks include, but are not limit-
ed to, injury to plants and crops to which this prod-
uct is applied, lack of control of the target pests 
or weeds, resistance of the target pest or weeds 
to this product, injury caused by drift, and inju-
ry to rotational crops caused by carryover in the 
soil. Such risks of crop injury, non-performance, 
resistance or other unintended consequences
are unavoidable and may result because of such

(continued) 

Valent shall not be responsible for losses or dam-
ages (including, but not limited to, loss of yield, 
increased expenses of farming the crop or such
incidental, consequential or special damages that 
may be claimed) resulting from use of this prod-
uct in any manner not set forth on the label. Buyer
assumes all risks associated with the use of this 
product in any manner or under conditions not 
specifically directed or approved on the label. 
LIMITED WARRANTY 
Valent warrants only that this product conforms to 
the chemical description on the label and is rea-
sonably fit for the purposes stated in the label, 
under average use conditions, when used strict-
ly in accordance with the label and subject to 
the Risks of Using This Product as described 
above. To the extent consistent with applicable 
law AND AS SET FORTH ABOVE, VALENT MAKES 
NO OTHER WARRANTIES, EITHER EXPRESSED OR 
IMPLIED. No agent or representative of Valent or 
Seller is authorized to make or create any other
express or implied warranty. 
LIMITATION OF LIABILITY 
To the fullest extent allowed by law, Valent or 
Seller is not liable for any incidental, consequen-
tial, indirect or special damages resulting from 
the use or handling of this product. The limitation 
includes, but is not limited to, loss of yield on all 
or any portion of the treated acreage, increased 
care, treatment or other expenses required to take 
the crop to harvest, increased finance charges or 
altered finance ratings, emotional or mental dis-
tress and/or exemplary damages. TO THE FULLEST 
EXTENT ALLOWED BY LAW, THE EXCLUSIVE REM-
EDY OF THE BUYER, AND THE EXCLUSIVE MAXI-
MUM LIABILITY OF VALENT OR SELLER FOR ANY 

(continued) 
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(continued)
AND ALL CLAIMS, LOSSES, INJURIES OR DAM-
AGES (INCLUDING CLAIMS BASED ON BREACH 
OF WARRANTY, CONTRACT, NEGLIGENCE, TORT, 
STRICT LIABILITY OR OTHERWISE) RESULTING 
FROM THE USE OR HANDLING OF THIS PROD-
UCT SHALL BE THE RETURN OF THE PURCHASE 
PRICE OF THIS PRODUCT OR, AT THE ELECTION 
OF VALENT OR SELLER, THE REPLACEMENT OF 
THE PRODUCT. 
PROMPT NOTICE OF CLAIM 
Valent must be provided with prompt notice of
any claim so that an immediate inspection of the 
affected property or plants can be made. To the 
extent applicable law allows such requirement,
notice of a claim shall be given promptly to Valent, 
whether the claim is based on contract, negli-
gence, strict liability, or other tort or otherwise be
barred from any remedy. 
NO AMENDMENTS 
Valent and Seller offer this product, and Buyer
accepts it, subject to the foregoing Disclaimer, 
Risks of Using This Product, Limited Warranty and 
Limitation of Liability, which may not be modified
by any oral or written agreement. 

TANK MIXES 

NOTICE: Tank mixing or use of this product with 
any other product which is not specifically and 
expressly authorized by the label shall be the 
exclusive risk of user, applicator and/or appli-
cation advisor, to the extent allowed by applica-
ble law. 
Read and follow the entire label of each product to 
be used in the tank mix with this product. 

CHEMIGATION 
RESTRICTION: Do not apply this product through any 
type of irrigation or chemigation system. 

RESISTANCE MANAGEMENT 
RECOMMENDATIONS 

Zeal® Miticide1 is a Group 10B insecticide. Mite bio-
types with acquired resistance to Group 10B may 
eventually dominate the mite population if Group 
10B insecticides are used repeatedly in the same
field or in successive years as the primary meth-
od of control for targeted species. This may result 
in partial or total loss of control of those species by
Zeal Miticide1 or other Group 10B insecticides. 
To delay insecticide resistance consider: 
� Avoiding the consecutive use of Zeal Miticide1 or 

other Group 10B insecticides that have a similar 
target site of action, on the same mite species. 

(continued) 

RESISTANCE MANAGEMENT 
RECOMMENDATIONS (continued) 

� Using tank mixtures or premixes with insecti-
cides from different target site of action Group 
as long as the involved products are all regis-
tered for the same use and have different sites 
of action. 

� Basing insecticide use on a comprehensive Inte-
grated Pest Management (IPM) program. 

� Monitoring treated mite populations for loss of 
field efficacy.

� Contacting your local extension specialist, cer-
tified crop advisors and/or manufacturer for 
insecticide resistance management and/or IPM
recommendations for specific site and resistant 
pest problems. 

For further information or to report suspected resis-
tance, you may contact Valent U.S.A. Corporation 
at the following toll-free number: 800-682-5368. 

WATER SOLUBLE PACKAGING INFORMATION 
MIXING INSTRUCTIONS 
This bag contains water soluble packets of Zeal Miti-
cide1. Do not handle the packets with wet gloves or 
allow the packets to become wet prior to mixing. If all 
packets are not used, close and reseal outer contain-
er to protect remaining packet(s). Do not add any liq-
uid fertilizers, micronutrients or adjuvants to the spray 
solution until after the water soluble packets and their
contents have completely dissolved. Water soluble 
packet(s) should completely dissolve in approximate-
ly five minutes. Dissolution rate may be slowed by
cold water, lack of agitation, or water containing high 
concentrations of boron or sulfur. High concentration 
of boron or sulfur may result in spray screen or noz-
zle clogging due to the incomplete dissolution of the 
water soluble packet material. 
1. Fill clean spray tank 1/2 to 2/3 of desired level

with clean water. 
2. While agitating, add the correct number of Zeal 

Miticide1 water soluble packets and make sure
that they have dissolved completely before pro-
ceeding. Agitation should create a rippling or 
rolling action on the water surface.

3. Fill spray tank to desired level with water. Con-
tinue agitation until all spray solution has been 
applied.

4. Mix only the amount of spray solution that can 
be applied the day of mixing. Apply Zeal Miticide1 

within 6 hours of mixing.
5. Refer to the chart below to determine the number 

of Zeal Miticide1 water soluble packets required to 
treat a given number of acres at a specific rate. 
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NUMBER OF ZEAL MITICIDE1 WATER SOLUBLE PACKETS REQUIRED TO TREAT SPECIFIED NUMBER OF ACRES 

RATE (OZ/A) 
NUMBER OF ACRES TO 

BE TREATED 
NUMBER OF 3 OZ 

PACKETS REQUIRED 
0.66 45 10 
1.0 30 10 
2.0 15 10 
3.0 10 10 
4.0 7.5 10 

CANEBERRY (subgroup 13-07 A) 

CROPS PEST 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 

Blackberry
Loganberry 
Raspberry, 
Black 

Raspberry, Red 
Raspberry, Wild 
Cultivars, 
varieties and/ 
or hybrids of 
these 

European Red
Spider Mite 

McDaniel 
Spider Mite

Two-spotted 
Spider Mite 

Yellow 
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135 

lb ai/A) 

Apply by ground as a full coverage spray in a min-
imum of 50 gals/A of water. Applications of Zeal 
Miticide1 must be done using enough carrier 
(water) to ensure thorough coverage of the crop’s
vegetative and reproductive parts, which mites are 
using for dispersal, feeding and reproduction. Use 
higher water volumes on older trees and varieties
that have more compact and dense foliage. High-
er volumes of water coupled with well calibrated 
equipment will help to provide better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A)
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole 
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 0 day.
� Do not make more than one (1) Zeal Miticide1 application per season. 
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow 
all product labels before applying any miticide. 
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FIELD CORN, POPCORN, CORN (Grown For Seed Production) 

CROP PESTS 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Field Corn 
Popcorn 
Corn (grown
for seed 
production) 

Banks 
Grass MiteA 

Carmine 
Spider Mite 

Pacific 
Spider Mite

Strawberry 
Spider Mite 

Two-spotted
Spider Mite 

1.0 to 3.0 
(0.045 to 0.135 

lb ai/A) 

Apply with ground equipment in adequate water 
for uniform coverage (a minimum of 10 gals/A). 
Coverage is essential for good control. Use of high-
er water volume will assure better coverage. Appli-
cations of Zeal Miticide1 are recommended before 
tasseling stage to allow good coverage and pro-
vide better control. 
For field corn utilized for seed production apply 
Zeal Miticide1 before or at tasseling growth stage.
If a second application is needed wait for 14 days 
to re-treat with Zeal Miticide1. 
Best results are achieved when mite populations
are below threshold or beginning to build up on the 
plants. Zeal Miticide1 is predominately an ovicide/ 
larvicide and should be used early in the life cycle
of mites. Always follow the recommended thresh-
old for your area. 
Do not use rates below 1.0 oz/A (0.045 lb ai/A)
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole 
among mite populations. 

Restrictions 
� Do not apply within twenty-one (21) days of harvest. 
� Do not make more than two (2) Zeal Miticide1 applications per season.
� Do not apply treatments less than 14 days apart. 
� Do not apply more than 6.0 oz  (0.27 lb ai) of Zeal Miticide1 per acre per season. 

AApplications targeting exclusively Banks grass mites may require higher rates particularly if populations 
have exceeded the established threshold in the fields to be treated with Zeal Miticide1. Also, under extreme 
drought conditions and higher populations Banks grass mites might require more than one application of a
miticide. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with other miticides 
that have different modes of action and/or with other chemical classes of miticides. Follow local, state and 
federal Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and 
follow all product labels before applying any miticide. 
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COTTON 

CROP PESTS 
PRODUCT RATE

 OZ/ACRE SPECIAL INSTRUCTIONS 
Cotton Carmine 

Spider Mite
Pacific 
Spider Mite 

Two-spotted
Spider Mite 

0.66 to 1.0 
(0.03 to 0.045

lb ai/A) 

Apply with air or ground equipment in adequate 
water for uniform coverage (3 to 10 gals/A by air
or 10 to 50 gals/A by ground). Coverage is essen-
tial for good control. Use of higher water volume 
will assure better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide and should be used early in the life
cycle of mites. Apply Zeal Miticide1 at or prior to 
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 0.66 oz/A (0.03 lb ai/A) 
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 28 days.
� Do not make more than one (1) Zeal Miticide1 application per season. 
� Do not apply more than 1.0 oz (0.045 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow 
all product labels before applying any miticide. 
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CUCURBIT VEGETABLES (Crop Group 9) 

CROPS PESTS 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Acorn Squash
Balsam Apple 
Balsam Pear 
Bittermelon 
Butternut 
Squash 

Calabaza 
Squash 

Cantaloupe 
Chayote (fruit)
Chinese 
Cucumber 

Chinese Okra 
Chinese 
Waxgourd 
(Chinese
Preserving 
Melon) 

Citron Melon 
Cucumber 
Cucuzza 
Gherkin 
Gourd, Edible 
Hechima 
Hubbard Squash
Hyotan 
Momordica spp. 
Muskmelon 
Pumpkin 
Spaghetti 
Squash

Summer Squash 
Watermelon 
Winter Squash 

Two-spotted
Spider Mite 

Carmine Spider 
Mite 

Pacific Spider 
Mite 

Strawberry
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135 

lb ai/A) 

Apply with ground equipment in adequate water
for uniform coverage (a minimum of 10 gals/A). 
Coverage is essential for good control. Use of 
higher water volume will assure better coverage. 
Applications of Zeal Miticide1 must be made using 
enough carrier (water) to ensure thorough cov-
erage of the crop’s vegetative and reproductive
parts, which mites use for dispersal, feeding and 
reproduction. Use higher water volumes on more 
mature plants and varieties that have more com-
pact and dense foliage. Higher volumes of water 
coupled with well calibrated equipment will 
help to provide better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A)
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole 
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 7 days. 
� Do not make more than one (1) Zeal Miticide1 application per season.
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow
all product labels before applying any miticide. 
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HOPS 

CROP PEST 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Hops Two-spotted 

Spider Mite 
3.0 to 4.0 

(0.135 to 0.18
lb ai/A) 

Apply with ground equipment in a minimum of 
50 gals/A of water. Coverage is essential for good
control. Use of higher water volume will assure 
better coverage. 
Best results are achieved when mite populations
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to 
threshold for your area but not greater than the
maximum rate listed. 
Do not use below use rate 3.0 oz/A (0.135 lb ai/A) 
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole 
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 7 days.
� Do not make more than one (1) Zeal Miticide1 application per season. 
� Do not apply more than 4.0 oz (0.18 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow 
all product labels before applying any miticide. 
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LOW GROWING BERRY (Subgroup 13-07G) 

CROPS PESTS 
PRODUCT RATE

 OZ/ACRE SPECIAL INSTRUCTIONS 
Bearberry 
Bilberry 
Blueberry,
Lowbush 

Cloudberry 
Cranberry
Lingonberry 
Muntries 
Partridgeberry
Strawberry 
Cultivars, 
varieties and/
or hybrids of 
these 

European 
Red Mite 

Pacific 
Spider Mite 

Two-spotted 
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135 

lb ai/A) 

Apply with ground equipment in a minimum of 
100 gals/A of water. Coverage is essential for 
good control. Use of higher water volume will
assure better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide and should be used early in the life 
cycle of mites. Apply Zeal Miticide1 at or prior to 
threshold for your area but not greater than the
maximum rate listed. 
Zeal Miticide1 will not control Cyclamine Mite. 
Another miticide registered for this pest should be
used if these mites are a problem. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A) as 
this may result in poor control and contribute to
the development of resistance to etoxazole among 
mite populations. 

Two-spotted 2.0 to 3.0 Apply with ground equipment in adequate water 
Spider Mite (0.09 to 0.135 for uniform coverage (using a minimum of

lb ai/A) 100 gals/A). 
+ Alternate with other non-pyrethroid insecticides 

10-2/3 fl oz
Danitol ® 2.4 EC 

if retreatment is needed in less than 30 days to
comply with local IPM programs. 

Insecticide Comply with all applicable directions, restrictions 
(0.2 lb ai/A) and precautions on the registered label for Danitol 

2.4 EC Insecticide. 
Restrictions 
� Preharvest interval (PHI) is 1 day.
� Do not make more than one (1) Zeal Miticide1 application per season. 
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow 
all product labels before applying any miticide. 
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MINT 

CROP PESTS 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Mint 
(Peppermint 
and Spearmint) 

Pacific 
Spider Mite 

Strawberry
Spider Mite 

Two-spotted 
Spider Mite 

2.0 to 4.0 
(0.09 to 0.18 

lb ai/A) 

Apply with ground equipment in adequate water 
for uniform coverage (minimum of 50 gals/A). Cov-
erage is essential for good control. Use of higher
water volume will assure better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to 
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A) 
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 7 days. 
� Do not make more than one (1) Zeal Miticide1 application per season.
� Do not apply more than 4.0 oz (0.18 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state, and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow 
all product labels before applying any miticide. 
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PEPPER AND EGGPLANT (Subgroup 8-10B) 

CROPS PEST 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
African Eggplant
Bell Pepper 
Eggplant 
Martynia
Non-Bell Pepper 
Okra 
Pea Eggplant
Pepino 
Roselle 
Scarlet Eggplant
Cultivars, 
varieties and/ 
or hybrids of
these 

Two-spotted
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135 

lb ai/A) 

Apply with ground equipment in a minimum of 20
gals/A of water. Applications of Zeal Miticide1 must 
be made using enough carrier (water) to ensure 
thorough coverage of the crop’s vegetative and
reproductive parts, which mites use for dispersal, 
feeding and reproduction. Use higher water 
volumes on more mature plants and varieties that
have more compact and dense foliage. Higher 
volumes of water coupled with well calibrated 
equipment will help to provide better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A)
as this may result in poor control and contribute 
to the development of resistance to etoxazole 
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 7 days. 
� Do not make more than one (1) Zeal Miticide1 application per season.
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow
all product labels before applying any miticide. 
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POME FRUIT (Crop Group 11) 

CROPS PESTS 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Apple 
Crabapple 
Loquat
Mayhaw 
Pear 
Pear, Asian 
Quince 

European 
Red Mite 

McDaniel 
Spider Mite 

Pacific 
Spider Mite

Two-spotted 
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135 

lb ai/A) 

Apply by ground with airblast equipment in a mini-
mum of 100 gals/A. Coverage is essential for good 
control. Use of higher water volume will assure
better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide and should be used early in the life 
cycle of mites. Apply Zeal Miticide1 at or prior to 
threshold for your area but not greater than the
maximum rate listed. 
Zeal Miticide1 will not control Rust Mites or Blister 
Mites. If these pests are a problem, use an alterna-
tive miticide registered for that use. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A) 
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole 
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 14 days. 
� Do not make more than one (1) Zeal Miticide1 application per season. 
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow 
all product labels before applying any miticide. 
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SMALL FRUIT VINE CLIMBING, EXCEPT FUZZY KIWIFRUIT (Subgroup 13-07 F) 

CROPS PESTS 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Amur River 
Grape 

Gooseberry 
Grape
Kiwifruit, Hardy 
Maypop 
Schisandra 
Berry 

Cultivars, 
varieties and/
or hybrids of 
these 

European
Red Mite 

Pacific 
Spider Mite

Two-spotted 
Spider Mite 

Willamette Mite 

2.0 to 3.0 
(0.09 to 0.135 

lb ai/A) 

Apply by ground as a full coverage spray in a min-
imum of 25 gals/A of water. Coverage is essential 
for good control. Use of higher water volume will 
assure better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide and should be used early in the life
cycle of mites. Apply Zeal Miticide1 at or prior to 
threshold for your area but not greater than the 
maximum rate listed. 
Zeal Miticide1 will not control Rust Mites or Blister 
Mites. If these pests are a problem, use an alter-
native miticide registered for that use. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A) 
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 14 days.
� Do not make more than one (1) Zeal Miticide1 application per season. 
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow 
all product labels before applying any miticide. 
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STONE FRUIT (Crop Group 12) 

CROPS PESTS 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Apricot 
Cherry 
(sweet and tart)

Nectarine 
Peach 
Plum 
Plum, Chickasaw 
Plum, Damson 
Plum, Japanese
Plumcot 
Prune (fresh) 

European 
Red Mite 

Pacific 
Spider Mite 

Two-spotted 
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135 

lb ai/A) 

Apply with ground equipment in a minimum of 50 
gals/A of water. Coverage is essential for good 
control. Use of higher water volume will assure
better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to 
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A) as 
this may result in poor control and contribute to 
the development of resistance to etoxazole among
mite populations. 

Restrictions 
� Preharvest interval (PHI) is 7 days.
� Do not make more than one (1) Zeal Miticide1 application per season. 
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow
all product labels before applying any miticide. 

NON-BEARING FRUIT TREES 

CROP PESTS 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Non-Bearing 
Fruit Trees 

European 
Red Mite 

McDaniel 
Spider Mite 

Pacific 
Spider Mite 

Two-spotted 
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135

lb ai/A) 

Apply by ground with airblast equipment as a full 
coverage spray. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A)
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole 
among mite populations. 

Restrictions 
� Do not harvest fruit from treated trees within one (1) year of application. 
� Do not make more than one (1) Zeal Miticide1 application per season. 
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow
all product labels before applying any miticide. 
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TREE NUTS 

CROPS PESTS 
PRODUCT RATE 

OZ/ACRE SPECIAL INSTRUCTIONS 
Almond 
Beech Nut 
Brazil Nut 
Butternut 
Cashew 
Chestnut 
Chinquapin 
Filbert 
(Hazelnut) 

Hickory Nut 
Macadamia Nut 
Pecan 
Pistachio 
Walnut 
Black 
English 

European 
Red Mite 

Pacific 
Spider Mite 

Two-spotted
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135

lb ai/A) 

Apply by ground with airblast equipment as a full 
coverage spray. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A)
as this may result in poor control and contrib-
ute to the development of resistance to etoxazole 
among mite populations. 

Restrictions 
� Preharvest interval (PHI) is 28 days. 
� Do not make more than one (1) Zeal Miticide1 application per season.
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow
all product labels before applying any miticide. 
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TROPICAL AND SUB-TROPICAL FRUIT (INEDIBLE PEEL) 

CROPS PESTS 
PRODUCT RATE

 OZ/ACRE SPECIAL INSTRUCTIONS 
Avocado 
Canistel 
Mango 
Papaya
Sapodilla 
Sapote, Black 
Sapote, Mamey
Star Apple 

Avocado 
Brown Mite 

Persea Mite 
Two-spotted
Spider Mite 

2.0 to 3.0 
(0.09 to 0.135 

lb ai/A) 

Apply with ground equipment in adequate water
for uniform coverage (minimum 50 gals/A). Appli-
cations of Zeal Miticide1 must be made using 
enough carrier (water) to ensure thorough cov-
erage of the crop’s vegetative and reproductive 
parts, which mites use for dispersal, feeding and 
reproduction. Use higher water volumes on more
mature plants and varieties that have more com-
pact and dense foliage. Higher volumes of water 
coupled with well calibrated equipment will help
to provide better coverage. 
Best results are achieved when mite populations 
are low. Zeal Miticide1 is predominately an ovi-
cide/larvicide. Apply Zeal Miticide1 at or prior to 
threshold for your area but not greater than the 
maximum rate listed. 
Do not use below use rate 2.0 oz/A (0.09 lb ai/A) as 
this may result in poor control and contribute to 
the development of resistance to etoxazole among
mite populations. 

Restrictions 
� Preharvest interval (PHI) is 1 day. 
� Do not make more than one (1) Zeal Miticide1 application per season.
� Do not apply more than 3.0 oz (0.135 lb ai) of Zeal Miticide1 per acre per season. 

MANAGING RESISTANCE: Repeated use of the same class of miticides or miticides with similar modes of 
action can lead to the buildup of resistant mite strains. Use Zeal Miticide1 in alternation with miticides hav-
ing different modes of action and/or that belong to different chemical classes. Follow local, state and feder-
al Integrated Pest Management (IPM) and Resistance Management (RM) recommendations. Read and follow 
all product labels before applying any miticide. 



STORAGE ANO DISPOSAL 
Do not contaminate water, food or feed by storage, 
disposal or cleaning of equipment. 

PESTICIDE STORAGE 
Keep pesticida in original container. 
Do not put concentrate or dilute into food or drink 
containers. 
Store in cool, dry place. 
Do not store diluted spray. 
For help with any spill, leak, tire or exposure involv­
ing this material, call day or night 800-892-0099. 
PESTICIDE DISPOSAL 
Wastes resulting from the use of this product may be 
disposed of on site or atan approved waste dispos­
al facility. Open dumping is prohibited. 

CONTAINER HANDLING 
Nonrefillable outer bag. Do not reuse or refill the 
outer bag. Completely empty bag into application 
equipment. Then dispose of empty bag in a sani­
tary landfill or by incineration, or, if allowed by State 
and local authorities, by burning. lf burned, stay out 
of smoke. 

Products That Work, From People Who Care and 
leal are registered trademarks of Valent U.S.A. Cor­
poration 
Danitolis a registered trademark of Sumitomo Chem­
ical Company, Ltd. 

Oanitol is a restricted use product. 

Manufacturad for 
Valent U.S.A. Corporation 
P.O. Box 8025 
Walnut Creek CA 94596-8025 
Made in U.S.A. 
Form 1570-1 
EPA Reg. No. 59639-138 EPA Est. 67545-AZ-01 

lnformation contained in this booklet is accurate at 
the time of printing. Since product testing is a contin­
uous process, please read and follow the directions 
on the product la bel for the most current directions 
and precautionary statements. 
Always check with your state to verify state registra­
tion status or call 800-6-VALENT (682-5368). 

YALENT® For state registration and/or supplemental labels, please call or visit us online. V Products That Work, From People Who Care® 1 valentcom 1800-6-VALENT (682-5368) 
Always read and follow /abe/ instructions. 

©2013 Valent U.S.A. Corporation. Ali rights reservad. Printed in the U.S.A. 
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RESTRICTED USE PESTICIDE 
FOR RETAIL SALE TO AND USE ONLY BY CERTIFIED APPLICA TORS OR PERSONS UNDER THEIR DIRECT SUPERVISION 

AND ONLY FOR THOSE USES COVERED BY THE CERTIFIEDAPPLICATOR'S CERTIFICATION. 

Vulcan® 
For control of listed insects infesting certoin field, 
fruit, nut, ond vegetoble crops. 

ACTIVE INGREDIENT: % BYWT. 
Chlorpyrifos: 0,0-diethyl-O- (3, 5,6-trichloro-2-
pyrid inyl)phosphorothioote ..................... 39 50% 
OTHER INGREDIENTS . . . . . . . . . . . . . . . . . . . . . . . . 60 50% 
TOTAL .................................... 100.00% 
Contoins 3.76 pounds of chlorpyrifos per gollon 
*Contoins petroleum disti llotes 

EPA Reg. No. 66222- 233 EPA Est. No. 37429- GA- 001" 
37429- GA- 002'º 

Letter(1) in lot number correspond(s) to supencript in EPA Est. No. 

KEEP OUT OF REACH OF CHILDREN 

CAUTION/PRECAUCIÓN 
Si usted no entiende lo etiqueto, busque o alguien poro que se lo 
explique o usted en detalle. {lf you do not understond thls lobel, flnd 
someone to exploln lt t oyou In detall. } 

F • RMULATl • NS 

Vulcan is an emulsifiable concentrote (EC) miticide/insecticide 
formuloted as part af the Vao<ien fom ily of products . 

For First A id, Precoutionary Stotements, ond Direct ions for 
Use, see inside of th is booklet . 

How can we help? 1-866-406-6262 

Net Contents: 

2.5 gallons 

~1B 

ADAMA 



FIRST AID 
Organaphasphate 

IF SWALLOWEO: • Callo polson control center o r doctor imme-
diotely for treotment advice, 

• Do not give ony liquid to o person, 
• Do not induce vomlting unless told t o do so by 

o poi son control center or doctor, 
• Do not give onything bf mouth to on uncons-

clous person, 

IF IN EYES: • Hold eye open ond rinse slowlyond gentlywlth 
water for 15-20 minutes, 

• Remove contoct lenses, if present, ofter the 
flrst 5 minutes, then continue rinsing eye. 

• Call o polson control center a r doctor for 
treotment adllice, 

IFON SKIN OR • Toke off contominoted clothing, 
CLOTHING: • Rinse skin immediotely with plenty of water for 

15-20 minutes. 
• Call o polson control center a r doctor for 

treotment adllice, 

IF INHALEO: • Mo.re person to fresh o ir, 
• lf person is not breothing, coll 911 or on ombu-

lance, then give ortlflciol respirotion, preferobly 
mouth-to-mouth if possible. 

• Callo poison control center o r doctor for fur-
ther treotment odvice. 

Note to Physician: This product oontolns on orgonophosphote thot 
inhiblts cholinesterose. Treot symptomotioolly. lf exposed, plosmo ond 
red blood cell cholinesterose test s ma,¡ indlcote signifioonce of exposure 
(boseline doto ore useful). At roplne, only by injectlon, Is the preferoble 
ontidote. Oximes, such os 2-PAM/protopOIT\ moy be theropeutic if 
used eorty; hONwer, use onty in conjunctlon w lth otropine. In cose of 
sewere ocute poisoning, use ontldote immedlotely ofter estoblishing on 
open o irwoy ond respirotion. Contoins petroleum distillote. Vomiting 
moy induce ospirotion pneumonlo. 

Hove the product contolner or lobel w lth you when colling o poi son 
control cemer or doct or or golng for treotment. For emergency medicol 
treotment infarmotlon, coll Presar 24 hours o doy ot 1-877-250-9291. 

PRECAUTIONARY STATEMENTS 
HAZAROS TO HUMANS ANO OOMESTIC ANIMALS 

CAUTION 
Hormful is swollowed. Causes moderote eye irritotion. Avold contoct 
w ith eyes or clothing. Wosh thoroughly with soop ond water ofter han­
dling ond before eotlng, drinking, chewing gum, using tobocco or using 
the toilet. Remove ondwosh contominoted clothing before reuse. 

PERSONAL PROTECTIVE EQUIPMENT {PPE} 
Moteriols thot o re chemlcol reslstont to this product ore borrier lomi­
note ond vlton ~14 mils. Mixers ond looders using o mechonicol trons­
f er looding system ond opplicot ors using oeriol opplicotion equipment 
must weor: 
• Long -sleeved shirt ond long ponts 
• Shoes ond socks 
• Protectlve eyeweor 

In oddltion t o the abo.re, mixers ond looders uslng o mechonicol 

tronsfer looding system must weor: 
• Chemicol-resistont glo.res 
• Chemicol-resistont opron 
• A NIOSH-opproved dust mlst filterlng resplrotor w lth MSHA/ NIOSH 

opprovol number preflx TC-21 Cor o NIOSH-opproved respirotor w lth 
Oírf R, P, or HE fllter 

See Engineering Control Statementfor oddltionol requirements. 
AII other mixers, looders, opplicotors ond hond lers must weor: 
• Coverolls over long-sleeved shirt ond long ponts 
• Chemicol-resistont glo.res 
• Chemicol-resistont opron when mlxing or looding or exposed t o the 

concentrote 
• Chemicol-resistont footweor plus socks 
• Chemicol-resistont heodgeor for overheod exposure 
• A NIOSH-opproved dust mlst filtering resplrotor w ith MSHAINIOSH 

opprovol number preflx TC-21C or o NIOSH-opproved resplrotor w lth 
Oírf R, P, or HE fllter. 

User Safety Requirements 
• Oiscord clothing ond other obsorbent moteriols thot hove been 
drenched or heovily contominoted wlth this product's concentrote. Do 
not reuse them. 
• Follow monufocturer's instructions for cleoning/mointo ining PPE. lf 
no such instructions for woshobles exist , use detergent ond hot water. 
Keep ond wosh PPE seporotely from other loundry. 

ENGINEERING CONTROL STATEMENT 
Mixers ond looders supporting oeriol opplicotions must use o mechon­
icol tronsfer system thot meets the requirements list ed in the Worker 
Protectlon Standard (WPS) far ogrlculturol pestlcldes (40 CFR 
170.240(d){4)) far dermol protectlon, ond must: 
• Weor the personal protectlve equlpment required obove for 

mlxers/ looders 
• Weor protectlve eyeweor 

Pilots must use on enclosed cockpit in o monner thot meets the 
requirements list ed in the WPS f or ogriculturol pesticides [ 40 CFR 
170.240(d){6)). Use of human floggers Is prohiblted. Mechonlcol flog­
g ing equipment must be used. 

When hondlers use closed systems, enclosed cobs, or o ircroft in o 
monner thot meets the requirements listed in the WPS for ogriculturo l 
pestlc ldes (40 CFR 170.240(d) (4-6) ] , the hondler PPE requirements 
moy be reduced o r modified os specified in the WPS. 

USER SAFETY RECOMMENDATIONS 
Users shauld: 
• Wosh honds thoroughly w ith soop ond water ofter hondling ond 

before eotlng, d rinking, chewlng gum, using t obocco, or using the 
toilet. Remove ond wosh contominoted clothing before reuse. 

• Remove clothing/PPE immediotely if pesticide gets inside. Then 
wosh thoroughly ond put on cleon clothing . 

• Remove PPE immediotely ofter hondling this product. Wosh the 
outside of g loves before removing. As soon os posslble, wosh thor­
oughly ond chonge into cleon clothing. 



ENVIRONMENTAL HAZAR0S 
This pesticide is t oxlc to flsh, oquotic invertebrotes, smoll mommols, 
ond birds, Do not opply directly t o water, or to oreas where surfoce 
wat er is present, ar to intertldol o reas below the mean high water mork. 
Orift ond runoff may be hozordous t o aquotlc orgonisms in water odjo­
cent to treoted o reas, Do not contominote water when disposing of 
equipment washwot er ar rinsot e, 

This product Is highly toxic t o bees exposed t o direct treotment a r 
resldues on blooming crop s ar weeds, Do not opply this product a r 
ollow it to d rift to blooming crops or weeds if bees ore visitlng the treat­
ment oreo, Protect lve informotion mot be obt o ined from your cooper­
otlve agrlculturol extension service. 

DIRECTIONS FOR USE 
lt is o violotion of Federo l l.ovv t o use thls product in o monner inconsis­
tent w ith its lobeling, 

Reod entire lobel before using thls product . This lobel must be in the 
possession of the user ot the time of pesticide opplicotion, 

Do not opply this product in o woy thot w ill contoct workers or other 
persons, either d irect ly or throu gh drift, Onty protected hond lers moy 
be in the oreo during opplicotion , For orr,¡ requirements specific t o yrur 
Stote or Tribe, consult the Agency responsible for pestlclde regulotion, 

AGRICULTURAL USE REGUIREMENTS 
Use thls product in occordonce w ith its lobeling ond wlth the Worker 
Protectlon Standard, 40 CFR Port 170, This stondord contoins require ­
ments for the protection of ogriculturol workers on forms, forest s, 
nurseries, ond greenhouses, ond hondlers of ogriculturol pestlcldes, lt 
contoins requlrements f or trolning, decontominotion, notlflcotion, 
ond emergency o ssistonce, lt olso conto ins specific instruction s ond 
exceptlons perto ining t o the st otements on this lobel obout personal 
protectlve equipment (PPE) ond restricted -entry intervols, The 
requirements in this box onty opply to uses of this product thot ore 
covered by the Worker Protection Standard , 
Do no t enter or ollow worker ent ry into treated a reas during the 
restrieted-ent ry interval (REI) af: 
• <4 days fo, fruit trees 
• S days f or citrus 
• 3 doys f or cauliflower 
• 2<4 haurs f ar all ather eraps not listed above 
PPE required for eorty entry t o treoted o reas thot is permined under 
the Worker Protectlon Standard ond thot involves contoct w lth orr,¡­
thing thot has been treoted, such os plonts, soil, or water Is: 
• Coverolls over short sleeved shirt ond shirt ponts 
• Chemicol resist ont g loves mode out of ony woterproof material 
• Chemicol resist ont f ootweor plus socks 
• Chemicol Reslst ont heodgeor for over heod exposures, 
Certified crop odvisors or persons entering under their direct supervi­
sion under certo in circumstonces may be exempt from the eorly reen­
t ry requirement p.,rsuont t o 40 CFR Port 170, 
Notlfy workers of the opplicotion byworning them orolly ond by post­
ing warning signs ot entronces t o treoted oreas, 
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NON AGRICUL TURAL USE REGUIREMENTS 
The requirements in thls box opply to uses of this product thot o re 
NOT withln the scope of the Worker Protection Standard for ogricul­
tural pestlcldes [40CFR Part 170) . The W PS opplies when this prcxluct 
is u sed t o produce ogriculturo l plonts on forms, forest s, nurseries, o r 
g reenhouses, Keep children, pets ond other unprotected persons out 
of treoted o reo until sprays hO'Ve dried, 

PRODUCT INFORMATION 
Port of the Voxien fomily of product s, Vulcon• insectlcide forms on 
emulsion w hen d iluted wlth water ond is suitoble for u se in oll conven­
tionol spray equipment, Con sult yrur Stote Agrlculturol Experlment 
Stotlon or Stote Extension Service for proper timing of opplicotlons, 

When on odjuvont is to be used wlth thls product, ADAMA suggest s the 
use of o Chemicol Produ cers ond DlstributorsAssoclotion certified odju­
vont, 

USE RESTRICTIONS 
Do not formulote thls product intoother end use product s, Attention: 
Do not cut or weld conta iner, 

RESISTANCE MANAGEMENT 
Vulcon contoins o Group 1B insecticlde, lnsect / mite biotypes wlth 
ocquired resistonce t o Group 1 B moy eventuolly dominote the 
insect / mite populotlon if Group 18 insectlcldes/ocorlcides o re u sed 
repeotedly in the sorne field o r in successlve yeors os the primory 
method of control for torgeted specles, This may result in portiol or total 
loss of contro l of those specles by Vulcon or other Group 18, 
To deloy insectlclde resist once consider: 
• Avoidlng the consecutlve use of Vulcon or other group 18 insecti­

cides/ocoricldes thot hove o similor t o rget slte of oction, on the 
sorne insect / mite species, 

• Using tonk-mlxtures or premixes wlth insectic ides/ocoricides from o 
different torget slte of oction Group os long os the involved products 
ore oll reg ist ered f or the sorne use ond hove d ifferent sltes of oction , 

• 8osing insectlcide/ocoriclde u se on o comprehensive 1PM progrom, 
• Monltoring treoted insect / mlte populotions for loss of field efficocy. 
• Contocting your locol extension speciolist , certlfied crop odv'lsors, 

ond/or monufocturer for insectlclde/ocoriclde reslst once monoge­
ment ond/or 1PM recommendotion s f or the specific slte ond reslst­
ont pest problems, 

SPRAY DRIFT MANAGEMENT 
Avaldlng spray drlft ot the opplicotlan slte Is the respan slbillty af the 
opplicotor ond the grower, The interoctlon of morr,¡ equlpment-ond 
weother-reloted foctors determine the potentiol for spray drift, The 
opplicotor ond the grower ore responsible for considering oll these 
focto rs when moking declsions regording spraying , 

Apply anly os a medium ar coorser spray (ASASE standard 572.1) ar a 
volume mean diometer of 300 microns or greoter for spinning otom­
lzer nozzles, 
Apply anly when the w lnd speed Is 2 - 10 mph at the applicotlan slte. 

Far graund applieat ions 
• W ind speed must be meosured odjocent to the oppllcotion site on 

the upwind side, immed iotely prior t o opplicotion , 
• For ground boom opplicotions, opply u sing o nozzle height of no 



more thon 4 feet obO'\/e the ground or crop conopy. 
• Far oirblost opplicotions, turn off outword pointlng nozzles ot row 

ends ond when spraying the outer tvVO rows. To minimlze spray loss 
O'\/er the top in orchord oppllcotions, spray must be dlrected into the 
conopy. 

For oerial applications 
• The distonce of the outermost nozzles on the boom must not exceed 

3/ 4 the length of thewingspon or 90% of the rotor blode diometer. 
Nozzles must olwoys point bockvvord porollel w ith the o ir streom 
ond never be pointed dowmivord more thon 45°. 

Where stotes hove more stringent regulotlons, they should be 
observed. 
The opplicotor should be familiar with ond toke into occount the infor­
motion CO'\/ered in the Spray Drift Manag1Hnttnt section . 

To ovoid spray drift, do not opply under w indy conditions. Avoid spray 
O'\/erlop os crop injury may result. 

lnformation on Droplet Size 
The most effective way t o reduce drift potentiol is to opply lorge 
droplets. The best drift monogement strotegy is t o opply the lorgest 
droplets thot prO'\/ide sufficient CO'\/eroge ond control. Applying lorger 
droplets reduces drlft potentiol but w ill not prevent drift if opplicotlons 
ore mode improperly or under unfovoroble environmentol conditions 
(s.., Wind, TemptH'ature and Humid;ty and Temperature 
lnversion, sections). 

ControUing llroplet Size 
• Volume - Use hlgh fiow rote nazzles t o opply the hlghest proctlcol 

spray vol u me. Nozzles w ith higher roted flows produce lorger 
droplets. 

• Pressure - Do not exceed the nozzle monufocturer's recommended 
pressures. For mony nozzle types, IONer pressure produces lorger 
droplets. When higher flow rotes ore needed, use higher flow rote 
nozzles insteod of increoslng pressure. 

• Number of noz.zles - Use the minimum number of nozzles thot pro­
vide uniform CO'\/eroge. 

• Noz.zle Orientotion - Orlenting nozzles so thot the spray is releosed 
porollel to the oirstreom produces lorger droplets thon other oriento­
tions ond is the recommended proctice. Significont deflectlon from 
horizontal w ill reduce droplet slze ond increose drift potentiol. 

• Nozzle Type - Use o nozzle-type thot Is deslgned for the lntended 
opplicotion. With most nozzle types, norrower spray ongles produce 
lorger droplets. Consider uslng low-drift nozzles. Solid streom noz­
zles oriented stroight bock produce the lorgest droplets ond the low­
est drlft. 

Boom Length 
For sorne use ponerns, reducing the effective boom length to less 
thon 3/4 of the w ingspon or rotor length may further reduce drlft 
w ithout reducing swoth width. 

Application Height 
Appllcotions should be mode ot the lowest height conslstent w lth effl­
cocy ond flight sofety. Do not moke ot o height greoter thon 10 f eet 
obove the t op of the lorgest plonts unless o greoter height is recom­
mended for oircroft sofety. Moking opplicotlons ot the lowest height 
thot is sofe reduces exposure of droplets t o evoporotion ond w ind. 
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Swath Adjustment 
When opplicotions ore mode with o crosswind, the swoth w ill be dis­
placed downwind. Therefore, on the up ond downwlnd edges of the 
fleld, the opplicotor must compensote for this displocement by 
odjusting the poth of the oircroft upwind. Swoth odjustment dis­
tonce should increose with increosing drlft potentiol {higher w ind, 
smoller drops, etc.). 

Wind 
Drift potentiol is lowest between w ind speeds of 2-10 mph. However, 
mony foctors including droplet slze ond equipment type determine 
drlft potentlol at O"f glven speed. Applicotlon should be avolded 
below 2 mph dueto variable w ind direction ond high inversion poten­
tiol . Note: Local t erroin con influence w ind ponerns. Every oppllcotor 
should be fomilior w ith local w lnd potterns ond how the¡ offect spray 
drlft. 

Temperature and Humidity 
When moking opplicotions in ION relotlve humldity, set up equipment 
t o produce lorger droplets to compensote for evoporotion. Droplet 
evoporotlon is most severe when condltions o re both hot ond dry. 

Temperature lnversions 
Applicotions should not occur durlng o temperoture inversion becouse 
drift potentiol is hlgh. Temperoture inversions restrlc tverticol o ir mix­
ing, which causes smoll, suspended droplets to remoln in o concen­
troted cloud. This cloud con mO'\/e in unpredictoble directlons dueto 
the light vorioble w inds common durlng inversions. Temperoture 
inversions o re chorocterlzed by increosing temperotures with oltitude 
ond ore common on nights w lth limited cloud CO'\/er ond light to no 
w ind. They begin to form os the sun set s ond often continue into the 
morning. Their presence con be indicoted by ground fog; however, if 
fog is not present, inversions con olso be identlfled by the mO'\/ement 
of smoke from o ground source o r on oircroft smoke generotor. Smoke 
thot layers ond mO'\/es lotero lly in o concentroted cloud (under low 
w ind conditions) indicotes on inversion while smoke thot mO'\/es 
upword ond ropidly dissipotes indicotes good vertical oir mlxing. 

BUFFER ZONES 
Do not ollow spray t o drift from the opplicotion site ond contoct peo­
ple, structures people occupy ot ony time ond the ossocloted property, 
porks ond recreotion oreas, nontorget crops, oquotic ond wetlond 
oreas, woodlonds, postures, rongelonds, or onimols. 
• For ground boom opplicotions, do not opplywithin 25 feet of rlvers, 

natural ponds, lokes, streoms, reservoirs, morshes, estuories, ond 
commerciol fish ponds. Applywith nozzle height no more thon 4 
feet obO'\/e the ground or crop conopyond whenwind speed is 10 
mph or less ot the opplicotion slte os meo su red by on onemometer. 
Use fine or coorser spray occording t oASAE 572 definltion for stan­
dard nozzles or VMD for spinning ot omlzer nozzles. 

• For orchord/vineyord olrblost opplicotions, do not opplywithin 50 
feet of rlvers, natural ponds, lokes, streoms, reservoirs, morshes, 
estuories, ond commerciol flsh ponds. Direct spray obO'\/e trees/vines 
ond turn off outword pointlng nozzles ot row ends ond outer rows. 
Apply oniy when w lnd speed Is 3-10 mph at the applicotlon slte os 
meosured by on onemometer outside of the orchord/vineyord on the 
upwlnd slde. 

• For oeriol opplicotions, do not opplywlthin 150 feet of rivers, natural 
ponds, lokes, streoms, reservoirs, morshes, estuories, ond commerciol 



fish ponds, The boom wldth must not exceed 75% of the w ingspan 
or 90% of the rotory blode, Use upNind swoth d isplocement ond 
opply only w he n wlnd speed Is 3-10 mph o s meosured by on 
onemometer, Use fine or coorser spray occord ing t o ASAE 572 defini­
tlon for stondord nozzles or VMD for spinning ot omlzer nozzles, lf 
opplicotion includes o no-spray zone, do not releose spray oto 
height g reoter thon 10 feet obove the ground or the crop canopy. 

• For overheod chemigotion, do not opplywithin 25 faet of rlvers, not­
urol ponds, lokes, streoms, reservoirs, morshes, estuories, ond com­
merciol fish ponds, Apply onty w hen w ind speed is 10 mph or less, 

The opplicotor olso must use oll other meosures necessory t o control 
drlft. 

The buffer distonce specified in the buffer dist once table o re the dis­
tonces in feet thot must exist t o seporote sensitive sltes from the to r­
geted opplicotlon slte, Buffers ore meosured from the edge of the sen­
sitlve site to the edge of the opplicotion site, 

Sensitlve sltes ore oreas frequented by non-occupotiono l byst onders 
(especlolly children), These include residentiol lowns, pedestrion side­
wolks, outdoor recreotionol oreas such os school grounds, othletic fields, 
porks ond oll property ossocloted wlth buildings occupled by humo ns for 
residentlol o r commerciol purposes, Sensitive sltes include homes, form­
worker housing, or other residentiol buildings, schools, daycore centers, 
nurslng homes, ond hospito ls, Non- residentiol ogrlculturol building s. 
including borns, livest ock facilities, sheds ond outhouses ore not included 
in thls prohibltion, 

Buffer Oistonce 

Applicotlo n Nozzle 
R.equlred Set bock 

(Buffer Zo nes) (feet ) 
rote (lb al/A} Droplet Type 

Aeriol Airblost Ground 

>0.5-1 
Coorse or 

10 10 10 very coorse 

>0.5-1 Medlum 25 10 10 

>1-2 
Coorse or 

50 10 10 very coorse 

>1-2 Medlum 80 10 10 

>2-3 
Coorse or 

801 10 10 very coorse 

>2-3 Medium 1001 10 10 

>3-4 
Medium or NA' 25 10 coorse 

>4 Medium or NA 50 10 coorse 

'Aeriol oppllcotion of greoter thon 2 lb ol/A is only permitted for Asion 
Clt,us Psyllo control, up to 2.3 lb a l/A. 
1NA is not ollowed, 
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Onty pesticide hondlers ore permitted in the setbock o reo during oppli­
cotion of this product , Do not opply this product if onyone other thon 
o mixer, looder, or opplicotor, is in the setbock oreo, Exceptlon : Vehicles 
ond persons riding bicycles thot ore posslng through the setbock o reo 
on public o r prlvot e roodways ore permltted, 

SPRAY MIX OIRECTIONS 
To prepore the spray, odd o portlon of the required omount of wat er t o 
the spray tonk ond w ith ogitotlon, odd the Vulcon, Complet e filling the 
tonk wlth the ba lance of water needed, Mointo in sufficlent ogitotlon 
during both mixing ond opplicotion t o ensure uniformlty of the spray 
mixture, 

Vulcon con olso be used in tonk mixtures w ith certo in herbicides ond/or 
w ith non-pressure fertllizer solutions os specified under speciflc crop u se 
directions, Prepare tonk mixtures in the sorne monner os specified 
obove for u se of Vulcon o lone, When tonk mixtures of Vulcon ond her­
bieldes ore involved, odd wettoble powders first , flowobles second ond 
emulsifioble concentrotes lost . W here o f ertlllzer solution is involved, 
use o fertlllzer pesticide compotlbility ogent such os Unlte or Compex, 
Mointoin constont ogltotlon during both mlxing ond opplicotion t o 
ensure uniformlty of the spray mixture, Do not ollow spray mixtures t o 
st and overnight, 

Note: Test compotibility of the intended tonk mixture before odding 
Vulcon to the spray or tonk mix, Add proportbnote omounts of eoch ingre­
dient t o o plnt or quort Jor, cap, shoke, ond let set 15 minutes, Formotlon 
of precipitotes thot do not reodily redisperse indicotes on incompatible mix­
ture thot must not be used, 

SPRINKLER IRRIGA TION 
Vulcon con be opplied by sprlnkler irrigotion for the following crop uses: 
olfolfo, olmond (orchord floors onty), cltrus orchord floors, corn (field 
ond sweet), cotton, cronberry, mint (peppermint ond speormint), 
pecan ond wolnut orchord floors, sorghum, soybeons, sugor beet , ond 
wheot, 

See the use sections for the indlv'iduol crops for further opplicotion infor­
motion, Do not opply this product to the obove listed crops through ony 
other type of irrigotion system, Do not opply this product by chemigotion 
t o ony other crop , 

SPRINKLER USE 0IRECTIONS 
The follONing u se directlons ore t o be followed when Vulcon is opplied 
through sprinkler irrigotlon systems, Thoroughly cleon the injection system 
ond tonk of ony fertillzer or chemicol residues, ond dispose of the residues 
occording to stote ond f ederol lows, Flush the injector w lth soop ond 
water, Determine the omount of insecticlde needed to cx:,ver the desired 
ocreoge, Pump the required Vulcon into o steel tonk, stort mechonical or 
hydroullc ogitotlon, ond odd in order the non-emulsifloble oil ond/orwoter, 
Continuolly ogltote the mixture contoining Vulcon, Set the sprinkler sy~ 
tem to dellver the deslred inches of water per ocre, Stort the water pump 
ond sprinkler, ond let the system ochieve the desired pressure ond speed 
before stortlng the injector, Stort the inject or ond colibrote the inject or 
system occording to numbe r 14 in SPRINKLER USE PRECAUnONS sec­
tlon , The mixture contoining Vulcon must be injected comlnuousty ond 
unlformty lnto the irrigotlon water line os the sprlnkler is moving, This pre> 
cedure is necessory to deliver the desired rote per ocre in o unlform mon­
ner, When the oppllcotion is flnished, ollow the entire irrigotlon ond injec-



t or system t o be thoroughly flushed cleon before stopping the system, 

SPRINKLER USE PRECAUTIONS 
The following use precoutions w ill result in o sofe ond successful oppli­
cotion of mixture contoining Vulcon, 

1.Apply thls product onty through sprlnkler irrigation systems including 
center plvot, lateral move, end tow, side (wheel) roll, troveler, big gun, 
solid set, micro sprinkler, o r hond move, Do not opply this product 
through ony other type of irrigotion system, 

2. Crop injury, lock of effectlveness, or illegol pesticide resldues in the 
crop con result from non-unlform distribution of treoted water, 

3, lf you hove questions obout colibrotion, contoct stote extension serv­
ice speciolist , equipment monufocturers, o r other experts. 

4, Do not connect on irrigotlon system (including greenhouse systems) 
used for pesticide opplicotion to o public water system, 

5, A person knowledgeoble of the chemigation system ond responsible 
for its operation, or under the supervision of the responsible person, 
sholl shut the system down ond malee necessory odjustments should 
the need orise, 

6, The system must oontoin o functionol check valve, vocuum relief valve, 
ond o low-pressure droin opproprlately located on the irrigotlon pipeline 
to prevent water source contomination from bock:flow. Refer to the 
American Society of Agriculturol Eng ineer's Engineering Proctice 409 for 
more informatbn, 

7. The pesticide injection pipeline must conto in o functlonol, outomotlc, 
quick-closing checkvolve to prevent the flow of fluid bock toword the 
injection pump, 

8, The pesticide injection pipeline must olso contoin o functionol, no r­
molly closed, solenoid-operoted volve locoted on the intoke side of 
the injection pump ond connected t o the system interlock to prevent 
fluid from being w ithdrawn from the supply tonk when the irrigotlon 
system is elther out omoticolly or monuolly shut down, 

9, The system must conto in functionol interlocking controls to outc> 
maticolly shut off the pestlc ide injection pump when the water pump 
motor stops, 

10, The irrigotion line or water pump must include o functionol pressure 
switch which w ill st op the water pump motor when the water pres­
sure decreoses t o the point where pesticide distribution is odversely 
offected. 

11. Systems must use o metering pump, such os o positlve displocement 
injectlon pump (e.g., dlophrogm pump) effectlveiy deslgned ond 
constructed of moteriols thot ore compatible w lth pesticides ond 
copoble of being fltted with o system interlock, The metering pump 
must provlde o greater pressure thon thot of the irrigotion system ot 
the point of injection, The pump must meet Section 675 for 
"Electrlcoliy Driven o r Controlled lrrigotlon Machines" NEC 70 ond 
must contoin Vlton or Teflon seols, 

12, To insure uniform mixing of the insecticide into the wat er line, inject 
the mixture through o nozzle place in the fertllizer injection port o r 
just oheod of on elbow or tee in the irrigotion line so thot the turbu­
lence created ot those points w ill ossist in mlxing, lt is suggested 
thot the injection polnt be higher thon the insecticide tonk to pre­
vent siphoning, 

13, The steel tonk ho lding the insectlcide mixture should be lorge 
enough t o ollow the system t o complete o revolution with one fllling, 
lt should be free of rust, fertilizer sediment, ond forelgn material, 
ond equlpped with on in-line stroiner situoted between the tonk ond 
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the injector pump, 
14, In order t o colibrote the irrigation system ond inject or t o opply the 

mixture contoining Vulcon, determine the following: 
1) Colculote the number of ocres irrigoted by the system; 2) Set the 
irrigotion rote ond determine the number of minutes for the system 
to cover the intended treatment oreo; 3) Colculote the total gollons 
of insecticide mixture needed t o cover the desired ocreoge. DMde 
the total gollons of insecticide mixture needed by the number of 
minutes to c01er the treatment oreo, This volue equols the gollons 
per minute output thot the injector must dellver, Convert the gol­
lons per minute t o milliliters or cunees per minute, Colibrote the 
injector pumpwith the system in operation ot the desired irrigotion 
rote, lt is suggested that the inject or pump be colibrated at leost 
twice before operation, ond monitor the system, 

15, Do not opplywhen w ind speed fovors drift beyond the oreo intended 
for treotment, End guns must be turned off during the opplicotlon 
if they irrigate nontorget oreas, 

16, Do not ollow irrigotion water to collect or runoff ond pose o hozord 
to ltvest ock, wells, o r odjoining crops, 

17. Allow foliage to dry before reenterlng the field. 
18, Do not opply through sprinkler systems thot deliver o low coefflclent 

of uniformity such os certoin water drive unlts, 



ALFALFA 
(Not for use in Mississippi)Worker Restrieted Entry Jnterval: Do not enter or ollowworker entry into treoted oreas during the restrlcted entry 
intervol (REI} of 24 hours unless PPE required for eorly entry is worn, 

Use Vulcon to control the following pests ot the dosages indicoted byopplicotlon os o broodcost foliar spray: 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Molfo Corn rootworm odults 0.5 -1 plnt Use o higher rote in the rote ronge for increased pest pressure, 
(spotted cucumber bee- Far Egyptlon a lfalfo weevil control in California, opply the specified dosage in o minimum 
tle) . Grasshoppers. of 5 gollons of water per ocre when lorvoe ore actlvely feeding ond populotions reoch 15 
Leofhoppers to 20 lorvoe per 180° sweepwlth o 15 inch diometer net, Use higher rotes to control spot-

Alfalfa blotch leofmlner, 1 - 2 plnts ted alfalfa aphld in Collfornlo ond Nevado. Stubble spray con be opplied to control 

Alfalfa caterpillar, Alfalfa leofhopper in the Northeost. 

looper, Alfalfo weevil lorvoe Mix the required dosogewlth enough water t o ensure thorough coveroge of crop f olioge 

ond odults, Armyworms, ond opplyusing oeriol {flxed-wing or helicopter) a r power-operoted ground sproyequip-

Blue alfalfo ophld, Chinch ment. Far oeriol opplicotion, use 2 to 5 gollons of water per ocre. For best coveroge 

bug. Ccwpea ophld, when using ground opplicotion, use o minimum of 20 gollons of water per ocre w lth ho l-

Crickets, Cutworms, low cone nozzles. Control moy be reduced ot low sproyvolumes under hlgh temperoture 

Egyptlon alfalfoweevil lar- ond w ind condltlons. Treot when field counts or crop injury indicotes thot domoging 

voe ond odults, pest populotlons ore developlng or present; however, do not opply more thon once per 

Greenbugs, Green June crop cuttlng. Sorne reductlon in insect control moy be evident under excessively cool 

beetle grubs, Leofhoppers, condltlons 

Mites (such os clover, Vulcon con olso be opplied through sprinkler irrlgotlon systems os o postemergence 

Bermuda grant stunt, two- broodcost opplicotlon to control the listed foliar pests. Use the listed rote ofVulcon per 

spotted, w inter groin), Peo ocre. Mointoin vlgorous tonk ogitotlon to ossure uniformlty of the opplicotion through-

ophld, Plant bugs. Sod out the injectlan perlad. See SPRINKLER IRRIGAT/ON sectlon far further infarmatlan. 

webworm, Sowbugs, Sorne phytoto<ic symptoms moy be observed on young, tender, ropldly growing alfalfo 

Splttlebugs. Spotted when treoted with Vulcon. Alfalfo w ill outg row the symptoms ond noyield loss should 

ofolfa ophld be expected. 

Alfalfo webworm 1.5 plnts 

Use Restrictions: 
• Da not cut ar groze treoted ofolfo w lthln 7 doys ofter appllcotlon of 0.5 plnt (0.24 lbs a .l.} of Vulcon per ocre, w lthln 14 days ofter oppllco-

tlon of 1 plnt (0.47 lbs o.l.} per acre, ar w lthin 21 days ofter oppllcotlon of rotes obo,e 1 plnt (0.47 lbs a.l.} per ocre. 
• Do not moke more thon 4 oppllcotlons of Vulcon or other product conto lning chlorpyrlfos per yeor o r opply more thon once per crop cuttlng. 

Do not moke o second opplicotlon of Vulcon w lthln 10 doys of the first opplicotlon. 
• To ovoid contominotlon of irrlgotlon floodwoters, do not flood irrigote w lthln 24 hours following on opplicotion of Vulcon. 
• The moximum single opplicotion rote Is 0.94 lbs o.l. chlorpyrifos per ocre (2 plnts Vulcon). 
• This product is highly t oxlc t o bees exposed t o dlrect treotment on a lfa lfo. Do not opply if neorby bees ore clustered outslde of htves ond 

bees ore foroging. Protectlve informotlon moy be obtoined fromyour ogrlculturo l extenslon servlce. 
Do not tonk mlx Vulcon wlth pestlcldes, surfoctonts, or fertilizer formulotlons unless prior use has shown the combinotlon noninjurlous under 
your current condltlons of use. 
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APPLE (TRUNK SPRAY) 
(Not for use in Mississippi) 

Worker Res'trieted Entry Jntervol: Do not ent er or ollowworker ent ry into treoted o reas during t he restrlc ted entry intervol (REI) of 4 doys unless 
PPE r uired for earl ent is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Apple Trunk American plum borer, 1.5 qts. Mix 1.5 qt s (1.4 lbs o .i.) ofVulcon wlth 100 gollons of wat er ond uslng o low-volume 
Apple bork borer. Brood hondgun or shielded spray opply directly to t he t runk from o distonce no further 
necked root borer, t hon 4 f t . 
Dogwood borer, 
Flot heoded opple tree 
borer, Roundheoded 
opple tree borer, 
Tilehorned prlonus 

Use Restrictions: 
• Far use onty in stot es Eost of t he Rockles (except Mississippi), 
• Do not ollow spray t o cont oct foliage o r frult. 
• Do not opplywlthln 28 days befare horvest . 
• Moke no more thon one opplicotlon to t he tree t runk peryeor os elt her o pre- bloom or post- bloom opplicotion, Do not opply if o pre-bloom 

opplicotion of onyother product contoining chlorpyrifos has been mode during t he yeor using ony other chlorpyrifos product. 
• Do not ollow meot or doiry onimo ls to groze in t reot ed orchords, 
• Treot the lower 4 feet of t he trunk onty, 
• lf w ind speed is g reoter t hon 10 mph, do not opply, 

ASPARAGUS 
For use only in Arixono, California, ldaho, lllinois, Indiana, lowa, Konsas, Michigan, Minnesota, Missouri, Nebrosko, North 0akota, 
Ohio, Oregon, South Dokota, Washington, ond Wisconsin Worker Restricted Entry Jntervol: Do not ent er or o llow worker entry into 
treot ed oreas durlng t he restrlc ted entry lnt ervol (REI) of 24 hours unless PPE required for eorlyentry is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Asporogus ormyworms, osporogus 2 plnts Mix t he specified dosoge in sufflcient water t o ensure thorough caveroge of treot ed 
ophids, osporogus bee- (O. 94 lbs o.l.) plonts ond opply o ground broodcost foliar spray, Use sufficient volume of finished 
tles, cutworms, spray to ensure t horough caveroge of crop folioge. Note: Vulcon con be opplied oeri-
grosshoppers olly o r wlth ground equipment for cont rol of o rmyworms ond grosshoppers, 

For cutworms, lt is preferoble t o opply Vulcon when t he soil is mo ist ond worms ore 
active on o r neor t he soil surfoce, Applicotlons con be mode durlng t he fern stoge 
for cont rol of osporogus beetles ond osporogus ophlds when field counts or crop 
injury indicot es t hot domoging pest populotlons ore developing or present, For sym-
phylons, opply ot leost two weeks before horvest for optimum control. 

Use Restrictions: 
• Do not malee more t hon one prehorvest oppllcotion per seoson or opplywithln one doy of horvest. Do not moke more t hon two posthorvest 

opplicotions during t he fern st oge. Do not malee o second opplicotion of Vulcon wlthin 10 days of t he first opplicotion, 
• Bosed on ovoiloble residue doto, t he use ofVulcon on osporogus is lim lted t o t he Midwest ond Paciflc Northwest (AZ, CA, ID, IL, IN, IA, KS, MI, 

MN. MO. NE. NO. OH. OR. SO. WA. WI). 
• The moximum single opplicotion rote prehorvest or posthorvest is 0.94 lbs o. i. chlorpyrifos per ocre, 
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CHERRIES (Tnmk Spray} 
{Not for use in Mississippi) 

Worker Restricted Entry lnterval: Do not enter or ollowworker entry into treoted oreas durlng the restricted entry intervol (REI) of 4 doys unless 
PPE required for eorly entry is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Cherry Lesser peoch tree 1.5 - 3 qts. Mix 1.5 to 3 quorts (1.4 t o 2.8 lbs o.1.) ofVulcon wlth 100 gollons of water ond opply os o coorse, 
(Trunk) borer, Greot er low-pressure spray to gtve uniform CO'\/eroge of tree trunks ond IONer limbs, Moke o second 

peoch tree borer, opplicotlon two weeks ofter the first one ond o third oppllcotion ofter horvest, Avold contoct 
Americon plum with folioge in 9Neet cherries os premoture leof drop may result, Consultyrur StoteAgriculturol 
borer by oppllcotlon Experlment Stotion or Stote Extension Service Speclolist for proper time t o treot in yrur oreo, 
os o trunk spray 

Son Jose scole, 0.5- 1 plnt In odditlon, one of the three ollONoble opplicotions peryeor con be opplied oso dormont spray 
Peoch twig borer, for control of Son Jase soole, peoch twig borer, ond climblng cutWorm, For cont rol of these 
Climbing cutworm pests, tonk mlx 0.5 to 1 pint (0.24to 0.47 lbs o .i.) ofVuloonwlth 1 to2 golbnsof o petroleum oil 

spectfled for dormont use in 100 gollons ofwoter ond spraythe entire tree bf opplicotion to 
runoff using ground spray equipment. Far ION volume (concentrote) sprays (40 to 100 gollons of 
spray mixture per ocre), use the sorne omounts ofVulcon ond sproyoil per ocre requlred for 
oppllcotlon os o dilute spray ond opply In o monner thotw ill ensure thorough coveroge of the 
trees, Use the higher dosoge ofVulcon for se.rere infestotbns, Use oil os speclfied b¡your Stote 
Agriculturol Experiment Stotbn or Stote Extensbn Service Speclolist, 

Use Restrictions: 
• Moke only three opplicotlons per yeor of Vulcon or other products contoinlng chlorpyrlfos, Do not opply w lthin 21 doys before horvest, 
• Do not ollow meot or doiry onimols to groze In treoted orchords, 
• Do not enter or ollowworker entry into treoted oreas during the restrlcted entry inte1VOI (REI) of 4 doys unless PPE required for eorly entry is worn, 

CHRISTMAS TREE PlANTATIONS 
(Not for use in Mississippi)Worker Restricted Entry lnterval: Do not enter or o llowworker entry into treoted oreas durlng the restricted entry 
intervol (REI) of 24 hours doys unless PPE required for eorly entry is worn, 

Use Vulcon ot the rote indicoted to control the following insects on the tree vorieties listed, 

TREE PEST PRODUCT RATE REMARKS 
VARIETY PERACRE 

Bolsom flr, Ants (except fire oms, corpenter 1 quort Do not treot plonts under extreme heot ond drought stress, 
Concolor onts. horvester onts. ond phorooh Applyoso foliar sproyuslngground equlprnent. Tho roughcoveroge offalloge 
flr, onts), Aphlds, Adelglds (Cool"f, is essentlol. Use o minimum 10 gpo of finished spray, Use higher volume of 
Douglos flr, Eostem spruce goll), Douglos flr nee- flnished spray, 20 gpo or more, when folioge Is dense ond/or pest density is 
Eostern die mldge, Europeon plne shoot hlgh ond/or under hlgh temperoture ond w lnd conditlons, For effectlve con-
white pine, moth, Europeon plne sowfly, trol of odult spider mltes lf lorge numbers of eggs ore present, opply o second 
Froser fir, Grosshopper, Gypsy moth, Mites ~roy 7 to 10 doys ofter initiol treotment to control newly hotched nymphs, 
Grondflr, (Europeon red splder, Two spotted ot for control of mites In Woshlngton ond Oregon, 

Nobleflr, splder)[ except in WA & OR), Poles For scole control, opplywhen scole crowlers ore active, 
Scotch _,.,11 {odult), Plne needle mldge, To ovold lnjury, do not opply under conditions of extreme heot or drrught 
pine, Plne splttlebug, Plont bugs, stress, Environmentol foct ors ond varletol differences slgntflcontly influence 
Whlte Splttlebugs, Spruce budworm, Spruce potentiol phytotoxlc expresslon, Before treoting other conlfer specles, moke 
spruce needleminer, Scole (Pine needle, Ane opplicotlon ond observe far 7 to 10 days far symptom s of phytoto<ic lty. The 

t ortolse, Spruce bud, Block pine, user Is responsible for determining if it Is sofe t o treot other conifer species 
Strlped plne) under commerclol growing conditions, 

Palesweevil 3 quorts/100 gol Apply os o cut stump drene h. 

Use Restrictions: 
• Do not ollow livestock to groze in treoted oreos, 
• Do not moke more thon 3 opplicotions ofVulcon o r other product contolning chlo rptrifos per seoson, Do not moke o second opplicotlon of 

Vulconwithin 7 doys of the first opplicotlon, 
• Do not opply by oerlol oppllcotlon. 
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CITRUS FRUITS 
(Not for use in Mississippi)Worker Restricted Entry lnterval: Do not ente r or ollowworker ent ry into treoted o reas durlng the restricted ent ry 
intervol (REI) of 5 doys unless PPE required far eorly entry Is worn. 

Use Vulcon ot t he rotes indicoted occording t o the designot ed geogrophlc o reo to control t he following pests. Use t he lower rot es for light infes­
t otlons ond increose t he dosage for heO'\/ier infestot lons, A petroleum spray oil specified for use on cltrus trees con be odded t o d ilute spray mix­
tures onty ot o rote of up to 1.8 gollons per 100 gollons of water to improve control of ophlds, meolybugs, scole insects, ond t hrips, Treot when 
insects become o problem or in occordonce wlth t he local spray schedule speclfled by your stot e ext ension service speclolist . 

Reod ond corefully follow o ll opplicoble d irectlons, restrict lons, ond precoutions on lobeling for product s used in combinot ion wlt h Vulcon. See MIX 
DIRECTIONS far furt her instructlon. 

Observe local use d irections for tonk-mlx combinot ions especiolly in regord to opplicot ions of Vulcon plus spray o il . Consult wit h o county form odvi­
sor, county ogency, extension service personnel, ogriculturol commlssioner, or pest control odvisor for such informot lon regording o given locolity. 

Worker Restricted Entry lnterval: Do not enter or ollow worker entry into t reot ed oreas during t he restricted entry intervol (REI) of 5 doys unless 
PPE required for eorly entry is worn. 

CROP GEOGRAPHIC PEST DOSAGE SPRAYVOLUME USE DIRECTIONS 
LOCATION PT/ACRE GAUACRE 

Colomondin, Collfornlo- Red scole 8-12 Ground: 100- Do not use o spray concentrot ion ofVulcon of 
Chironjo, Fresno, Tulore, 2400 less t hon 0.5 pt/100 gol of t otal vol u me. 
Clt rus Otron, Kern, Klngs, ond Addrtional Precautions for California and 
Clt f\JS Modero Counties Arizono: Do not use Vuloon in combinotion wlth 
Hybrlds, Only spray oil when temperotures ore expect ed t o 
Gropefrult , exceed 95°F the doy of opplloot lon ar far 5""erol 
Kumquot, consecut ive doys thereofter. Do not opply during 
l.emons, t he months of December, Jonuory, or Februory. 
Limes, 

Collfornlo, Aphlds, glossywirged shorpshooter, 2-7 Ground: 100-750 Do not use o spray ooncentrot ion of Vuloon of 
Mondorin Arlzono Katydids, l.epldopterous bnioe, Aeriol : min.15 less thon 0.5 pt/ 100 gol of t otal volume. 
(t angerino) , 

Avocado leofroller, Cutworms, Additional Preeautions for California ond 
Oronges, Frult-tree leofroller, Oronge tortrtx, Ar izo na: Do not use Vulcon in oombinot ion wlt h 
Pummelo, 

Western tus.sock moth spray oil when temperotures ore expected t o 
Sot sumo 
mondorin, Scole insects (Block scole, 8 100-2400 ex~ 95°F the doy of opplloot lon ar far sewrol 

Tongelo, Brown soft scole, Californio consecutlve doys t hereofter. Do not opplyduring 

Tongor red scole) t he months of December, Jonuory, or Februory. 

Thrlps (suppresslon) 6-12 100-750 
Meolybugs 

Florido Aphlds, Grosshoppers, 2-4 Ground: 100- Do not use o spray concentrot e ofVulcon of 
Orongedogs, Meolybugs, Scole 1400 less t hon 0.5 pt/100 gol of wat er per ocre. 
insects (Snow scole, Florido red Aerlol: mln. 20 Lubber g rosshoppers must be controlled when 
sco le, Purple scole, Long scole, t heyore smoll (less t hon 1 inch in length} by 
Choff scole, Block scole, Brown direct contoct w it h spray. 
soft scole) 

Otrus psyllo 5 100-700 Add citrus spray oil ot 2% v/v in o t onk mlx 
wlt h Vulcon. 

Otrus rust mit es 4-7 100-700 Do not use o spray concentrot ion ofVulcon of 
less t hon 1 pt/ 100 gol of water per ocre. 

Texas Aphlds, Cutworms, Kotydids, 4-7 200-700 Do not use less t hon 0.5 pt of Vulcon per 100 
Meolybugs, Scole lnsects gollons of wat er in d ilute opplicot ions. 
(Brown soft scole, Californio 
red scole, Choff scole) 

Otrus rust mit es (suppresslon) 4-7 200-700 
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Smoll Texas Aphlds, Cutworms, Kotydids, Max of 7 Apply Vuicon ot o rote of 1 fl oz/1 gol of water 
Tronsplonted Meolybugs, Scole lnsects wlth o bockpock sproyer.Applyto runoff. 
Gropefrult, (Brown soft scole, Californio 
Oronge, ond red scole, Choff scole) 
other listed 
citrus trees 

Use Restrictions: 
• Do not opply more thon 2 opplicotions {does not include cltrus orchord floor) a r more thon 16 plnts (7.52 lbs o.L) ofVulcon ar other chlorpyrl-

fos product per ocre per yeor, Do not moke second folia r opplicotion wlthin 30 doys of the flrst oppllcation, Do not treat w lthin 21 doys of 
horvest far oppllcotlons up to 7 pints (3.3 lbs o.i.) ofVuicon per ocre a r w lthln 35 doys far opplicotlon of rotes obove 7 pints (3.3 lbs o.i.) per 
ocre. 

• Do not ollow livestock to graze in treoted oreas, 
• The use of opplicotlon rotes g reoter thon 8,5 plnts (4 lbs o.i.) per ocre o re o llowed only in the followlng Californio counties: Fresno, Tulo re, 

Kern, Klngs, Madero, Do not ollow meat ar doiry onimols to graze in treot ed oreas, 
• Do not opplywhen trees ore stressed by drought or hlgh temperotures. 
• Do not tonk mixVulconwith penetroting surfact onts os crop injury moy occur. 
• Vulcon is hig hly t oxic t o bees exposed to direct treotment. Do not opplywhen bees ore activelyvisiting the o reo. During the bloom period in 

California, opply from one hour ofter sunset until two hours before sunrise. 

CITRUS ORCHARO {FLOORS) 
{Not for use in Mississippi) 

Worker Restrieted Entry lnterval: Do not enter or a llowworker entry into treoted o reas during the restrlcted entry intervol (REI) of 5 doys unless 
PPE requlred for eorly entry Is worn. 

CROP PEST PROOUCT RATE REMARKS 
PERACRE 

Citf\JS ont specles 0.75 to 1 quort Apply the speclfied dose in 25 or more gollons of water with ground oppliootlon equipment thot w ill unl-
Orcho rd (except flre (0.71 t o formly opply the spray to the orchord fioor. 
(Floors) onts, corpenter 0.94 lb o.i.) For best insect control, unlform ooveroge of the orchord floor is necessory. 

onts, horvester Foliar oppllootlons ofVuloon can be mode In oddition to the orchord floor, but must oomplywlth the 10 doy 
onts, ond retreotment lntervol. 
phoraoh onts) , Vuloon can olso be opplied to citrus orchord fbors through sprinkler irrigotlon 91stems onty lf the system 

unlformty covers the soil surfoce ot the base of the tree. Use the listed omount of Vulcon per ocre. See 
SPRINKLER IRRIGATION sectlon for further informotlon. 
Applicotlon w lth D,y Bulk fertilizer: Most d,y fertilizo s con be used for lmpregnotlon w lth Vuicon. Apply 
Vuloon ot the equivolent broodoost rote using o minimum of 200 lbs per ocre of dry bulk fertilizer. 
lmpregnotlon of ()y Bulk Fertilizer: Use of o closed roto,y drum mixer sultoble for blending of d,y bulk 
fertilizer equipped wlth on Interno! spray nozzle. Add the d,y fertilizer to the mixer foliONed by the oppro-
priote omount ofVulcon. After mlxing the dry ingredlents to ensure unlformlty, odd water through the 
spray nozzle in on omount sufficientto just dompen the mixture (4 to8 pints ofwoter perton of fertil-
izer). Position the spray nozzle within the mixer to provide unlform C01eroge of the tumbling mixture of 
fertilizer ond Vulcon. Additlon of water will oouse Vuloon to unlformty odhere to the dry bulk fertilizer. 
Bulk fertilizers impregnoted with Vulcan must be opplled immediotely, not stored. Foliar oppliootlons of 
Vuloon con be mode in oddition to the orchord fbor treotments. 

Use Restrietions: 
• Do not opplywhere weed g rowth or other obstruc tlons would impede uniform caveroge of the orcho rd floor. 
• Do not opply in tank mixtures w ith Evik herblclde. 
• Do not opply lost treotment w ithin 28 doys before horvest. 
• Do not ollow livestock or doiry onimols to groze in treoted oreas. 
• Do not ollow spray t o contoct folioge o r fruit. 
• Do not opply mo re thon 3 quorts (2.82 lbs o.i.) per ocre per yeor. Do not moke more thon 3 opplicotlons of Vulcan or other product conto in-

ing chlorpyrifos per yeor {does not inc lude follar oppllcotlons to citrus trees). Do not moke o second opplicotlon ofVulcon or other product 
conto ining chlorpyrlfos w lthin 10 doys of the flrst opplicotlon. 

• The moximum single opplicotion rote Is O. 94 lbs o.i . chlorpyrifos per ocre. 
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Complloncewith orr,¡ ond oll federa l ond st ote lows ond regulotlons relotlng to t he Vulcon ond fertilizer mixture is t he responsibility of t he per­
son offering such mixture for sale or distribution, 

CORN {FIELO), CORN {SWEET) {INCLUOING CORN GROWN FOR SEEO 
Worker Restricted Entry Jnterval: Do not enter or ollow worker entry into treoted oreas during t he restrict ed ent ry intervol (REI) of 24 hours 
unless PPE required for eorty ent ry is worn, 

Conservotion Tillage: Preplont, At-Plant, or Preemergence Applicotions 
Apply os o broodcost spray to surfoce trosh ond exposed soil using power-operot ed ground spray equipment, Use o t otal spray vol u me of 20 gpo 
or more, Use o higher rote in t he rot e ronge t o ext end residual cont rol. 

Tank-Mixing: Vulcon con olso be opplled In tonk mixtures w lt h poroquot ar glyphosote ond/or llquld fertilizer solutlons. See MIX OIRECTIONS sec­
tion in t his lobel for tonk mlxing instruct ions, Reod ond corefully follON oll opplicoble directions, restrictions, ond precoutions on lobeling for eoch 
product used in combinotion wlth Vulcon, 

CROP PEST PROOUCT RATE REMARKS 
PERACRE 

Corn (fleld ond sweet) Armyworms, Cutworms 1-2 plnts Apply os o broodcost spray to surfoce trosh ond exposed 
(lncludlng corn g rown far seed) so11 using power-operoted ground spray equlpment , Use 
Conservotion Tilloge: Preplont, o total sproyvolume of 20 gpo or more, Use o hlgher rot e 
At-Plont, or Preemergence in t he rote ronge to extend residual oont rol. 
Applicotions 

Postemergence Applicot ion Apply os o postemergence broodcost spray using suffl-
cient spray volume t o ensure thorough c01eroge of 
treot ed plonts, but no less t hon 15 gollons per ocre 
(gpo) far ground spray equipment ar 2 to 5 gpo far 
oircroft equipment, Control may be reduced ot low 
spray volumes under high temperoture ond w ind con-
dltions, Vulcon con be t onk-mixed wlth glyphosot e 
products such os Glyphomax• XRT herblclde ar 
Ourongo™ herbicidewhen opplicotion is t o be mode t o 
glyphosote-toleront oorn 

Chemlgot Ion Grosshoppers 0.5- 1 pint Vulcon con be broodcost opplied postemergence 

Aphld~ Armyworms, Chinch bugs " • Corn 1-2 plnts t hrough sprinkler irrigotion systems ot listed opplico-

rootworm odultsm, Cutworms" , Europeon t lon rot es to control listed follar pests, For best 

corn bore~. Fleo beetle odults 111, results, t onk mlx Vulcon w it h 2 pints of non-emulsifi-

Southem corn leof beetle, Webworms141, oble oil. 5ee SPRINKLER IRRIGA nON sectlon of t his 

Western beon cutworm product lobel for opplicotion instructions, 

Corn eorworm, Sout hvvest ern corn 1.5-2 plnts 
borer161 

Billbugs4'1, Common stolk borer t9I , Corn 2 plnts 
rootworm lorvoe 11>, ~1, Lesser cornsto lk 
borer 
Brown mormoroted stink bug 
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Use Restrictions: 
• Do not opplywlthin 21 doys before horvest of groin, eor, foroge or fodder, 
• Do not opply more thon 3 lbs o.i. chlorpyrifos (6A pints of Vulcon) per ocre perseo son, Do not moke more thon 3 oppliootlons per seoson of orr,¡ 

product contoining chlorpyrifos including the maximum o llowed of 2 granular oppllcotions ot the 1 lbs o.i. chlorptrifos rote, Do not moke o seoond 
opplicotlon ofVulcon ar other product contoining chlorpyrifos wlthin 10 doys of the flrst oppliootlon, 

• The maxlmum single oppllcotlon rote Is 1 lb. o.l. chlorpyrlfos (2.13 plnts of Vulcon) per ocre. Do not opply In tonk m lxes wlth Steodfost ar Ughtnlng 
herblcldes. 

• lf more thon 1 lb, o.i. granular chlorpyrifos per ocre is opplied ot-plont (for o maxim.im of 1.3 lb. o.i. per ocre per seoson) only 1 odditlonol opplicotion 
of o liquid product contoining chlorpyrifos ot 1 lb. o.i. per ocre is ollONed per seoson, foro total of 2.3 lb, o.i. chlorptrifos per ocre per seoson, 

• Do not oeriolly opplythis product in Misslsslppl. 

~st Specifie Use Oirections: 
1. For best billbug, chinch bug, or fleo beetle oontrd, g round opply in o minimum sproyvolume of20 t o40 gpo ot 40 psi, lf corn is less thon 6 inches toll, 

opply in o 9 to 12 inch w ide bond Oler the í'OIN. For corn greoter thon 6 inches t oll, opply using drop nozzles directed to the base of the plont. Do not 
reduce the oppliootlon rote for bonded or directed opplicotions, Concentrote the full lobeled dosoge rote in the treoted zone, When chinch bugs con­
tlnue to immigrote to corn overo prolonged perlad or under extreme pest pressure, o second opplicotion moy be needed, 

2. The listed dosage w ill control silk clipping bf oorn rootworm odults. 
3. For cutvVOrms, lt is preferoble t oopplyVulcon w hen soil is moist ondwormsore active on ar neor the soil surfoce. lf ground is dry, cloddy, or c rusted ot 

time of treotment, worms moy be protected from the spray ond effectlveness w ill be reduced, ShollON incorporotion uslng o rotory hoe ar other sult­
oble equipment immediotely before ar soon ofter treotment moy lmprove oontrol. A second oppllcotion moy be required if domoge or denslty levels 
exceed economic thresholds estoblished for your oreo, 

4. Far webNorm control, shollow inoorporotlon using o rotory hoe ar other sultoble equipment immedlotely before ar soon ofter treotment is necessary. 
5. For Europeon oorn borer control, use 1.5 t o 2 pints per ocre when oppliootlon is mode wlth power-operoted ground or oeriol equipmem or 1 to 2 pints 

per ocrewhen opplicotion is mode through o sprinlder irrigotlon system, Unlverslty reseorch indicotes thot ochieving greoter thon 50% control of first­
generotlon Europeon borer w lth o single liquid insectlc ide treotment is highly dependent upan timing, insectlcide plocemem, ond weother conditlons. 

6, Far southvvestern corn borer, o seoond opplicotion con be opplied 21 doys loter if needed dueto reinfestotlon, 
7. Far postemergence oontrol of corn rootWorm lorvoe opply ot cultlvotion, Oirect the spray to both sides of the rON ot the base of the plonts just oheod 

of the cultlvotor sh01els, COler the insectlclde w lth soil oround the broce roots. A cultlvotion opplicotlon ofVulcon moy be mode in oddltion to on ot­
plontirg opplicotlon of Chlorpyrlfos 15G. 

8, Vulcon con olso be opplled through sprinkler irrigotion system s ot the rote of 2 plnts per ocre t o comrol corn root-Norm lorvoe, TI me the oppllcotion to 
coincide wlth the oppeoronce of the second instar lorvoe, Applywlth enough water to wet the root zone to the depth control needed, lf soils o re wet, 
o llowenough soil drying to occur such thot on opplicotbn using o minimum o mount ofwoter w ill not produce surfoce runoff, See SPRJNKLER. IRRI· 
GA TION sectlon of this lobel for opplicotlon instructlons, 

9. Do not use Vuloon in combinotbn wlth o bumdown herbiclde for control of common stolk borer, For oommon stolk borer oont rol, treot oppro(lmotely 
11 doys ofter opplicotlon of glyphosote ar ofter burndcwn wlth poroquot herblclde Is complete (3 t o 5 doys). 
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COTTON 
(Not for u se in Mississippi)Worke r Restrict ed Entry lnterval: Do not ente r or ollowworker entry into treoted oreas during the restricted 
entry intervol (REI) of 24 hours unless PPE required for eorly entry is worn, 

CROP PEST PROOUCT RA TE REMARKS 
PERACRE 

Cotton Cotton fleohopper, Plont 3/8-1 plnt The listed dosoge rote of 3/ 8 pint per ocre will not ochieve the high degree of con-
bugs (Lygus. Mirlds) trol of the highest lobel rote but w ill minimize the domoge done by plont bugs ond 

Foil ormyworm, Grosshopper, 0.5 - 1 plnt cotton fleohopper ond ollow the beneflclol insect s to survlve, build up, ond be avoil-

Thrlps, YoliC>Nstriped ormy- oble to oid in the control of bollworms infesting can on, For infest otions of cotton 

worm ophlds thot ore difficult t o contro l, use o higher dosoge w lthin the indicoted rote 

Cotton ophld 0.5 - 2 pints 
ronge. 
Far infest otions of splder mltes, when lorge numbers of eggs ore present, scout the 

Spidor mitos 1 plnt treoted o reo in 3 t o 5 days, lf newty hot ched nymphs ore present, malee o f ollow-
&et ormyworm, Cott on 1. 5 - 2 plnts up opplication of o non-chlorptrifos product that is effective ogoinst mltes, For 

bollworm. Tobocoo bud- best results ogoinst bollvvorms ond budworms, scout fields twice per week ond 

\IVQrm, CutVVOrms. Pink boll- malee opplicotions w hen worms are 1/4 inch o r less in length, 

\IVQrm, Salt morsh coterpil-
lar, 8rONn mormoroted stink 
bug 
In California and 1- 2 plnts The 2-pint rotewill oid in the suppression of oon on leof perforotor ond spider mltes, 
Arizona: Armyworms, Mlx the required dosogewlth sufficient water t o ensure thorough coveroge of plonts 
Cotton Aphld, Cotton fioo - ond opplyusing oeriol or power-operoted ground spray equipment, For oeriol opplico-
hoppor. Lygus. Soit morsh tion, use ot leost 2 gollons of spray per ocre, For ground oppllcotbn, use sufflcient 
caterpillar, silverleofw hite- sprayvolume to ensure thorough co.reroge of treoted plonts but not less thon 10 gol-
fly, Thrips lons of spray per ocre, lncreose sprayvolume when folioge is dense ond/or when pest s 

In California ond 2 plnts 
populotlons ore high, ond/or under high temperoture ond w ind condltions, T reot when 

Arizona : Cotton boll-
fleld ooums indioote domoging insect populotions ore dw eloping or present, Retreot 

worm, Cotton leof perforo -
os necessary to mointoln control. 
Vuloon con olso be opplied through sprlnlder irrigotlon systems os o postemergence 

t or (suppresslon) , Tobocco 
broodcost oppllcotion to control the obove listed foliar pests, For best results, use the 

budworm, Boll weevil, 
listed rote ofVulcon per ocre, Maintoin \llgorous tonk ogltotion to ossure uniformlty of 

Cutworms, Pink bollworm, 
spidor mitos (supprosslon) . 

tho opplicotlon throughout tho lnjectlon perlad. See SPRJNKLER IRRIGA nON soctlon 

brown mormoroted stlnk 
for further informotion, For effectlve comrol of spider mltes when lorge numbers of 

bug 
eggs ore present, opplyo second spray 3 to 5 days ofter inltiol treotment to oontrol 
nowiy hotched nymphs. 
For silverleofwhltefly, opply in tonk mlx comblnotion wlth the specifled rote of o 
pyrethroid insectlclde lobeled -for comrol or suppres.sbn , 
For best results on boll\lVOrms ond bud\lVOrms, lt is suggest ed thot flelds be scouted 
twice per week ond treotments modewhen worms ore 1/4 inch or less in length, 

Use Restrict io ns: 
• Do not opplywithln 14 days before horvest or moke more thon 3 opplicotion s of Vulcon or other product conto ining chlorpyrlfos per crop per 
seoson, 
• Do not opply more thon 6 pints (2.82 lbs o .i.) Vulcon per ocre per seoson, Do not moke o second opplicotion w lthin 10 days of the flrst oppli-
cotion , 
• Do not ollow meot or dairy onimols to groze in treoted oreos, Do not feed g in trosh or treoted foroge t o meot or doiry onimols, 
• The moximum single opplicotlon rote is 0,94 lbs o .l. Vulcon per ocre, 
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CRANBERRIES 
(Not for u se in Mississippi)Worke r Restrict ed Entry lnterval: Do not ente r or ollowworker entry into treoted oreas during the restricted 
entry intervol (REI) of 24 hours unless PPE required for eorly entry is worn, 

CROP PEST PRODUCT RA TE REMARKS 
PERACRE 

Cronberries brown spon- 3 pints Mix the specified dosoge in enough water to ensure thorough coverage ond opply no less thon 
worm,cro n- (1.41 lbs o .i.) 5 gollons of spray per ocre w hen u slng aeriol equipment or no less thon 15 gollons of spray per 
berry fruit- ocre when using ground equipment, Far weevil control, opply once ot flower bud development 
worm,cro n- (lote Moy, eorly June) ond, lfweevlls o re present, once ofter 100% bloom (eorly to mld-July). Far 
berryweevil, other insect s, treot w hen fleld counts indicote domoging insect populotions ore developing or 
cutworms, fire- present. Apply only ofter the w inter flood has been remO'\/ed, To 0\/0id pestlc ide contominotion 
worms, ond of flood water, moke no opplicotions w hile bogs ore flooded , 
Sporgono thls Vulcon con olso be opplied through sprlnkler irrigotlon syst ems t o control the obO'\/e listed 
frultworm pest s, Use the list ed rote of Vulcon per ocre, Mointoln vlgorous tonk ogitotion t o ossure unl-

formity of the oppllcotlon throughout the lnjectlon perlad. See SPRINKLER IRRIGAT/ON sec-
tlon f or further informotlon, 

Use Restrict ions: 
• Do not moke more thon two opplicotions of Vulcon or other product contoining chlo rpyrifos per yeor ar opplywithln 60 doys bef ore horvest , 

Do not moke o second opplicotion w ithin 10 doys of the first opplicotlon, 
• The moximum single opplicotlon rote is 1.41 lb o .L chlorpyrlfos (3 plnts Vulcon) per ocre, 

FIGS 
(For Use only in California) 

Worker Restricted Entry lnterval: Do not enterar ollow worker entry into treoted oreas durlng the restricted entry intervol (REI) of 4 doys unless 
PPE required far eorly entry is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Flgs drled frult bee- 2 quorts Apply In sufflclent water t o the soil surfoce followed by lncorporotion into the t op 3 inches of 
tle (1.88 lbs o.1.) soll. A pply t o fig o rchord soil os o dormont opplicotlon In lote w inter prior to beetle emer-

gence ond prior t o leof formotion , Use o spray volume of 10 gollons per ocre or more ond 
opply os o broodcost spray to the soil surfoce u sing g round equipment, On the doy of treot-
ment incorporote into the top 3 inches of soil u sing suitoble equipment, 

Use Restrict ions: 
• Moke only one opplicotion per yeor of Vulcon or other product contoining chlorpyrifos, 
• Do not opplywlthln 7 months (217 doys) of horvest . 
• Bosed on ovoiloble residue doto, use of Vulcon on figs Is restrlc ted t o Californio, 
• The moximum sing le opplicotlon rote is 1.88 lb o .i. chlorpyrifos (2 quorts Vulcon) per ocre, 
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GRAPES 
(Not for use in Mississippi)Worker Restrieted Entry Jnterval: Do not enter or ollowworker entry into treoted oreas during the restrlcted entry 
intervol (REI) of 24 hours unless PPE required for eorty entry is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Grapes grape root 4½ plnts Soil Surface Application (For use in areos eost of the Continental Divide Only): Use Vuloon 
borer (2.12 lbs o.1.) as o soil surfoce oppllcotlon by opplicotlon just before the pest emerges from the soil. Mix with 

100 gollons of water ond opply 2 quorts of the diluted spray mixture to the soil surfoce on o 15 
squore foot oreo oround the base of eoch vine, Do not ollow spray to contact frult ar foliage, 

climbing cut- 1 quort Pre bloom Applicotion (For use only in are as east of the Continental Divide): For c limblng 
worm (0.94 lb a.l.} cutworm, opply one quort per ocre os o spray drench ground opplicotion uslng o minlmum 
grape meoly- sprayvolume of 25 gollons per ocre, For grape meolybug control, opply one quort per acre os a 
bug spray drench ground opplicatlons using o minimum of 50 gollons per ocre prior t o lote bud-

break. Applicotions after budbreok moy result in translent leofyellowing (Concords). Do not 
use prebloom oppllcotlons in conjunctlon wlth soil surfoce appllcatlon for grape borer control. 

Use Restrictions: 
• Do not moke more than one opplicotlon per seoson or opply within 35 doys before horvest. 
• Bosed upon 0'1/oilable resldue dato, the use ofVulcon in grapes Is restrlcted t o stotes eost of the Rocky Mountains/Continental OMde. 
• Do not moke more thon one opplicotlon per seoson ofVulcon o r other product contoining chlorpyrifos. 
• The moximum single opplicotion rote for soil surfoce opplicotion is 2.12 lbs o.l. chlorpyrlfos (4.5 plnts Vulcon) per 100 gallons. The moxlmum 

single opplicotlon rote for prebloom applicotion is 0.94 lbs o.i. chlo rpyrifos (2 pints Vulcon) per acre. 
• Not for use in Misslssippi. 

LEGUME VEGETABLES (Succulent or Dried) (except soybean) 
(Not For Use in Mississippi) 

Worker Restricted Entry Jnterval: Do not ent er or allowworker entry into treoted o reas durlng the restrlcted entry intervol {REI) of 24 hours 
unless PPE required for eorty entry is worn. 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Legume Vegetobles including odzuki seed moggots 2 pints ApplyVuloon in a minirrum of 10 gpa of spray t o the soil surfoce uslng 
beon, osparagus beon, beon, block- suitoble ground equipment. Vulcon must be inoorporoted in the t op 1 
eyod peo, brood bean (dry ond suc- to 3 inches of soil to impro.re the actlV'lty ogoinst seed moggots. 
culent), catjang, chlckpeo, Chlnese To opplyanAt Plant T-BondAppllootlon, opply1.8fl oz ofVulcon per 
longbeon, cowpeo, c rowder peo, 1000 feet of row at 30 inch row spocing. To ochieve sholbw incorporo-
dworf peo, edible pod peo, English tlon, applythe spray in o 3 to 5 inchwide bond over the row behind the 
pea, fovo beon, fleld bean, fleld peo, plomer shoe ond in front of the press wheel to ochieve shollow inoorpo-
garbanzo beon, garden peo, groin rotlon. Mix the specified dosoge in the table below in o minimum of 10 
lupin, g reon peo, guor, gyocinth gpo of spray ond opply t o the soil surfoce os o ground spray. Equivalent 
bean, Jockbeon, kldney bean, loblab rotes of insectlclde spray required pQf 100 feet of row for listed row 
beon, lentll, lima beon, moth beon, spacing ore glV'en in the table below. lnoorporate Vulcon into the top 
mung beon, navy beon, peo, plgeon 0.5 to 1 inch of soil to improve octlv'lty ogoinst seed moggots. 
peo, pinto beon, rice beon, runner lnsectlcides, including Vulcon, moy oomribute t o the stress of plonts 
beon, snop beon snow peo, southern undQf certoln environmemol conditions. This stres.s ma,¡ reduc.e plom 
peo, sugor snop peo, sweet lupin, stand or interfQfewlth normal plom development. Herblcldes used pr~ 
sword beon, tepory beon, urd beon, plom lncorporoted moy interoct with insectlcides ond enhonc.e thls 
wox beon, white lupin, white sweet stress. 
lupin, yordlong beon 

Use Restrictions: 
• Do not moke more thon one applicotlon ofVulcon peryeor. 

treotment ofVuloon. 
Do not opply Vulcon at-plont lf the fleld wos treoted wlth o preplom inoorporated 

• Da not apply more than 2 pints of Vulcon (O. 94 lbs o.i.) per acre. 
• Not for use in Misslsslppi. 
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Soil Treatment: Fluid Cunees of Spray Required Per 100 Feet of Row for Various Row Spacing 

Spray volume Per Acre {Gallons} 30 inch 28 inch 24 inch 22 inch 
10 7.3 6.9 5.9 5.4 
15 11 10.3 8.8 8.1 

20 14.7 13.7 11.8 10.8 

MINT {Peppermint and Spearmint} 
(Not For Use in Mississippi)Worker Restricted Entry Jnterval: Do not enter or ollowworker entry into tremed oreas during the rest ricted ent ry 
intervol (REI) of 24 hours unless PPE required for eorty ent ry is worn, 

CROP PEST PROOUCT RA TE REMARKS 
PERACRE 

Mint cutworms 2 to 4 pints Mix t he specified dosoge in water t ogtve no less t hon 10 gollonsof sproyper ocre ond opply using g round 
(0.94 to 1.88 lbs sproyequipment, For cutVVOrm control, t reot durlng Moy ond Junewhen field count s indicote domoging 

o.i.) insect populotions ore developing ar present, When lorvoe ore less thon 3/ 4 inch in lengt h, use the 2 pim 
rote. When lorvoe ore 3/ 4 inch or more in length, use t he higher rot e. Far gorden symphylons, opply pre-

gorden 4 plnts 
plont to t he soil surface, On t he sorne doy of t reotment, incorporot e t he insec:t iclde into t he top 2 to 4 
inches of soil using o dlsc, fleld cultivotor, or equlvolent equipment, For m int root borer cont rol, opply 

symphylons (1.88 lbs o.l.} posthorvest when fleld counts indlcot e domoging insect populotions ore developing or present , Follow 
mint root t reotment wlt h opproximat elyl ocre inch of sprlnkler irrigotion immediat ely ofter oppllcotlon t o incorpo-
borer rote t he insect lclde into t he soil. Vulcon con olso be opplied t hrough sprinkler ir rigot lon systems os o 

postemergence broadcost applicotion to control t he obove listed pests, For best results, use t he listed 
rote ofVulcan per ocre, Maintoin vlgorous t onk oglt otlon to ossure uniformlty of t he opplicot lon t hrough-
out the lnject lon perlod. See SPRINKLER IRRIGA TION for further lnformotlon. 

Use Restrictions: 
• Do not opplywlt hin 90 doys before horvest, 
• Moke only one applicotion of Vulcan or other product contoining chlorpyrifos during t he grONing seoson, Do not malee more t hon one pre-

plont incorporat ed opplicot lon in t he spring, 
• Do not use in conjunct lon with o broadcast folia r opplicat lon for cutworm control. Moke onlyone posthorvest applicotion per seoson, The 

maxlmu m sing le opplicat lon rote Is 1.88 lb o.L chlo rpyrlfos (2 quorts Vulcon) per acre, 
• Not for use in Misslssippi, 

NECTARINES, PEACHES, ALMONDS (Trunk Spray or Preplant llip} 
(Not For Use in Mississippi) 

Worker Restricted Entry Jnterval: Do not enter or a llowworker entry into treoted o reas durlng the restrlct ed ent ry intervol (REI) of 4 doys for 
nectarines ond peoches ond 24 hours for a lmond unless PPE requlred for eorly ent ry is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Nectarines peoch tree bor- 3 quort s Apply w lth 100 gollons of wat er, Apply os o coorse, low-pressure spray to gtve uniform OO'Veroge of 
Peoches ers (2.82 lbs o.i.) tree trunks, Thoroughlywet all bork oreas from ground level t o scaffold limbs, Do not ollow spray to 
Almonds contoct fruit, Use o higher rote in t he rote rongewhen there is increosed pest pressure, Consult yrur 

(Trunk or St ot e Agriculturol Experiment Stat ion or Stote Extenslon Servlce Speclolist's w rltten specificot ions for 

Preplont proper time to treot in your orea, 

d ip} 
Vulcon con olso be used as a preplont dip opplicotion for non-beorlng peoch and nec:t orlne trees 
(only) ot the equlvolent opplicotlon rote of 3 quorts (2.82 lbs o.i.) per 100 gollons ofwoter for con-
trol of peoch tree borer, Olp trees severol inches obove the graftlng bud seor ond plont immedlot ely 
or ollow to dry be-fore returning t o storoge, Do not a llow peach trees t o remoin in contoct with the 
dip solution, 
For oontrol of peoch tree borer in estoblished t rees, apply before neNly hot ched borers enter the 
tree. 

Use Restrictions: 
• Moke only one applicotlon per seoson in olmonds, peaches ond nect orines, Do not applywlthin 14 doys before horvest in a lmonds, peoches ond nec-

tarines, 
• Do not ollow meat or dairy onimals to groze in t reat ed orcha rds, 
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ONIONS (DRY BULB) 
Worker Restricted Entry lnterval: Do not enter or o llow worker entry into treoted oreas durlng the restrlc ted entry lntervol {REI) of 24 hours 
unless PPE required for eorty entry is worn, 

CROP PEST PRODUCT USE REMARKS 
RATE 

Onions onion maggot 32fl oz At Plant Soil Drench Application: 
(dry bulb) (0.94 lb. o.i.)/ Bonded Applicotlon: Apply in o 2 t o 4 inch wide bond over the row ot plontlng time in o minimum 

ocre of 40 gpo, Shollow incorporotion is necessory. 
1.1 fluid cunee ln-furrow Appllcation: Apply Vulcon at the rote of 1.1 fluid cunee per 1000 linear feet of row ot 18 

per 1000 linear inch row spocing, Use o minimum of 40 gollons of t otal drench per acre. lncorporote to o depth 
feet of row of 1 t o 2 inches, 

onion maggot 1 quort Post Plont Soil Orench Applicotion: Apply os on eorly seoson directed spray t o the base of onion 
seedcorn (O. 94 lb o.l. )/ seedlings or tronsplonts during peak onion moggot ond seedcorn maggot egg-laying, Use o mini-
moggot ocre mum of 100 gollons per acre for thorough wetting, 

Use Restrictions: 
• Do not malee more thon two opplications peryeor (ot plont plus post plant), 
• The moximum single opplicotion rote is 0.03 lb o.L chlorpyrifos per 1000 feet of row, 
• Do not enter o r ollowworker entry into treoted oreas during the restrict ed entry intervol (REI) of 24 hours unless PPE required for eorty entry 

isworn, 
• Do not horvest within 60 doys of applicotion 

PEANUTS 
Worker Restricted Entry lnterval: Do not enter or o llow worker entry into treoted oreas during the restric ted entry intervol (REI) of 24 hours 
unless PPE required for eorty entry is worn, 

CROP PEST PRODUCT REMARKS 
RATE PERACRE 

Peonut wireworm sup- 4 pints Applyas o preplont broodcost spray t o the soil surfoce followed by immediote soil incorporo -
pression (1.88 lbs o.l.) tion t o a depth of 3 to 4 inches, Use o minimum of 10 gollons of total spray per acre, 

Use Restrictions: 
• Do not malee more than one opplicotion per seoson, The maximum sing le opplication rote is 1.88 lbs o.i. chlorpyrifos (4 pints Vulcon) per 

ocre, The combined t otal of preplont ond postplont opplicotions ofVulcan or other product contoining chlorpyrifos must not exceed 4 lbs a.L 
chlorpyrifos per ocre per seoson, 

• Do not horvest within 21 doys ofter treotment, 
• Do not feed treoted peonut foroge o r hoy t o meot or doiry animols, 
• Aeriol opplicotion t o peonuts is prohibited in Misslsslppi. 
• Do not enter o r ollow worker entry into treoted oreas during the restrict ed entry intervol (REI) of 24 hours unless PPE required for eorty entry 

isworn, 
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PEARS 
(California, Oregon and Washington) 

Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into t reot ed oreas durlng t he restrlc ted ent ry intervol (REI) of 24 hours 
unless PPE required for eorty ent ry is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Peors cod ling moth 4 plnts Apply in 100 t o 400 gollons of spray per ocre. Apply uslng o n olrblost speed sproyer or ot her 
(1.88 lbs o.i. ) sultoble g round equipment, 

Use Restrictions: 
• Do not malee more t hon one post horvest oppllcation prio r to dormoncy per yeor, 
• Do not horvest a r use treated fruit for food or feed, 
• Do not ollow meot or doiry onimo ls to groze in t reot ed orcho rds. 
• lf unouthorized ent ry int o o treoted orchord connot be prevented, t hen t he orcho rd sholl be posted with opproprlote slgns accord ing t o t he 

Worker Protectlon Standard while treoted, unhorvested fruit remoins on t he tree. 

SORGHUM-GRAIN SORGHUM (MILO) 
Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into t reot ed oreas durlng t he restrlc ted ent ry interval (REI) of 24 hours 
unless PPE required for eorty ent ry is worn, 

CROP PEST PRODUCT RATE PERACRE REMARKS 

Sorghum Sorghum mldge 0.5 plnt Mlx t he specifled dosoge in enough wat er to 
Apply w hen 30 to 50% of t he seed heods o re In ensure t horough coverage ond opply using 
bloom, Repeot ot 3 doy intervals if necessory. suitoble aerlo l or ground spray equipment. To 

Grosshoppers, Yellow sugor 0.5 - 1 plnt m inim ize chemicol injury, do not opply Vulco n 

cone ophld ond other ophlds to drought stressed g roin sorghum wlthin 3 

Greenbug 0.5 - 2 pints doys following irrigation or rain except where 

For infestotlons of g reenbug thot o re difflcult t o t he product is opplied in ir rigotion water, 

cont rol, use a higher dosoge wlthin t he indicoted Vulcon con o lso be opplied t hrough sprinkler 

rot e ronge. irrigotion system s os o postemergence bread-

Chinch bugs, Lesser corn- 1 - 2 plnts 
cast opplication t o cont rol t he abo.re listed 
foliar pests, For best results, use t he listed rot e 

st olk borer Apply os o d irected spray t oword t he base of t he of Vulcon per ocre, Maintoln vigorous tonk 
plont using power-operoted g round spray equip- agltotlon to assure uniform ity of t he opplico-
ment w it h sufflcient water t o ensure coverage of on t ion t hroughout t he injection perlad, See 
8-12 inch bond centered on t he row, On plonts less SPRINKLER IRR/GAT/ON sectlon for f urther 
t hon 6 lnches hlg h, opply on 8 t o 12 lnch bond o,er informotlon, 
t he row, Do not reduce t he dosoge for bonded or N ote: Sorghum lines used in seed productlon 
directed opplications, Concentrot e t he f ull lobeled 

flelds moy be more susceptible to chemlca 
dosoge rot e in t he treot ed zone, 

injury. Susceptible inbred lines o r hybrids ore 
Webworms 1 plnt likely to be ot g reot er risk of y ield -reducing 
Corn eorworm 2 plnts chemical injury when treot ed ot t he higher 
Arm,¡worms, Cutworms 1 - 2 pints applicotlon rot es, User should not opply more 

Europeon and Southwestern 1.5 - 2 plnts t hon 1 plnt of Vulcon lnsectlclde per ocre to 

corn borer, Brown mar- seed sorghum if t he odditlono l r isk of crop 

moroted st ink bug injury is unocceptoble, 

Use Restrictions: 
• The treated crop is not to be u sed for groin, fo roge, fodder, hoy, or siloge w lt hin 30 days oft er applicotlon of 1 plnt (0,47 lbs o.L) of Vulcan 

per ocre orwlthln 60 doys ofter opplicotlon of rotes obove 1 plnt (0.47 lbs o.i.) per ocre. 
• Do not treat sweet varletles of sorghum, 
• Do not apply more than 3 pints (1.41 lbs a ,i.) of Vulcon per ocre per seoson, Do not make more t hon 3 opplicotions of Vulcon lnsectlcide or 

other product contoining chlo rptrifos per seoson, Do not moke o second opplicotion w ithln 10 days of the f irst applicotlon, 
• Do not opply by oir In Mlsslsslppl. 
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SOYBEANS 
(Not For Use in Mississippi) 

Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into t reot ed oreas durlng t he restrlc ted ent ry intervol (REI) of 24 hours 
unless PPE required for eorty ent ry is worn, 

CROP PEST PRODUCT RA TE REMARKS 
PERACRE 

Sotbeons cutworms 1 to 2 plnts Soil Treotment: Mix t he specified dosage in o minlmum of 10 gollons of spray per 
lesser cornstolk borer (0.47 to 0.94 lbs acre ond opply t o t he soil surface using sult oble ground spray equipment. 

o.1.) Equlvolent rotes of insectlcide spray required per 100 feet of row for vorious row 
spacing ore given in the accomponying t able, For ot- plont treotments, opply t he 
insecticide over t he row in o 4 to 6 inch bond in front of t he plonter shoe ar press 
wheel ar after the press wheel followed by o drag choin for light incorporot lon, Do 
not opply os on in- furrow treotment. For postemergence rescue treotments, opply 
os o d irected spray in a 9 to 12 inch bond at t he base of t he plont , To plonts under 
6 inches high, opply over-the-top in o 6 t o 12 inch bond, Treat when fleld counts or 
conditions indicote t hot pests o re or may become a problem, 

Europeon corn borer, 2 pints Foliar Treotment: Use in sufficient wot er to ensure t horough coveroge of tremed 
Southern g reen st lnk bug, plonts: 
Brown mormorot ed stlnk Apply os o broadcast spray using either oeriol o r g round equipment when fleld 
bug counts indicot e domoging insect populot ions are dweloplng or present ; retreot os 

Sean leof beetle, 1 - 2 plnts necessory to moint ain control. Mix t he specified dosage in a minlmum of 15 gollons 

Cutworms, Corn eor- of spray per acre for g round spray equipment o r 5 gollons of spray per acre for o ir-

worm, Soltmorsh caterpil- croft equipment, For effective control of splder mlt es when lo rge numbers of eggs 

la r ond other woollybears, o re present , opply a second spray 3 to 5 days ofter inltiol treotment to cont ro 

soybeon ophld, pototo newly- hot ched nymphs, On determinot e soybeons, do not opply more t han one 

lea-fhopper, t histle coter- opplication oft er pod set. 

pillar (polnted lady but- Vulcon insecticlde con also be applied through sprinkler irrigotion systems os a 

terfly) post emergence broodcost applicot lon to control t he above Usted folia r pests. For 
best results, use t he list ed rote ofVulcon per ocre, Molntoinvigorous tonk agit o -

Mexicon beon, 1 - 1.5 pints t ion t o ossure uniformity of t he opplicot ion throughout t he inject lon perlad, See 
beet le, Armyworms SPRINKLER IRRIGA nON sectlon for further informotlon. 
Velvetbeon cat erpillar, 0.5 - 1 pint 
Grasshoppers, Green 
clo.rerworm, Spider mites 

Use Restrictions: 
• Do not apply more t han 6 plnts (2.82 lbs o.i.) ofVulcon per acre per seoson, Do not moke more t han 3 opplications per seoson ofVulcon 

insect iclde o r other product cont aining chlorpyrifos, 
• Do not apply lost treatment w it hin 28 doys before horvest nor apply lost two treotments closer t han 10 days oport, 
• Do not allow llvestock to graze in treated o reas or ot herwise feed treot ed soybeon foroge, hoy, ond strow to meot or dairy onimals, 
• Not for use in Mississippl, 

Soil Treatment: Fluid Ounces of Spray Required Per 100 Feet of Row for Various Raw Spocing 

Volume of Spray Per Acre 36 inch 32 inch 28 inch 2-4 inch 
10 gollons 8.8 7.9 6.9 5.9 
15 gollons 13.2 11.8 10.3 8.8 
20 gollons 17.6 15.7 13.7 11.8 
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STRAWBERRIES 
(Not For Use in Mississippi) 

Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into t reot ed oreas durlng t he restrlc ted ent ry intervol (REI) of 24 hours 
unless PPE required for eorty ent ry is worn, 

CROP PEST PRODUCT RA TE REMARKS 
PERACRE 

Strowberries Gorden sym phylo ns, 4 pints Preplont lncorporotion Treatment: 
grub Apply in sufficient wat er to t he soil surface ond incorporot e int o t he soil in t he spring 

for protection of st rovvberries during t he following yeor, 

strowberry bud weevil 1 quort Foliar Application: 
{clipper) (0.94 lbs o.i.) Apply os o broadcast foliar spray in o minim um of 40 gollons of spray per ocre w hen buds 

flrst oppeor ond 10 to 14 days loter. Do not opply ofter berries ston: to form or when 
berries ore present . Do not tonk mlx Vulcon wlt h pesticides, surfoctonts, or fertl lizer for-
mulot lons unless prior use has shown t he com binot lon noninjurious under your current 
oonditions of use, Phytotoxlc ity moy occur when Vulcon is opplied to strowberries experi-
enc ing high t emperoture ond drought stress, 

strowberry c rown 1 quort Post Harvest Application: 
moth (0.94 lbs o.1.) Apply os o d irected spray t o c rown of strowberry plonts immediot ely ofter horvest ond 

ofter plonts ore topped, Use o minlm um spray volume of 100 gollons per ocre o nd 
repeot opplicotlon if required 14 t o 18 doys lot er, Do not sprinkle irrigot e for one week 
followlng oppllcot lon. 

Use Restrictions: 
• Fo r pre bloom use onty, do not opply ofter berries stort t o form or w hen berries o re present, 
• Do not opplywlt hln 21 days before horvest . 
• Fo r preplont opplicotion, do not moke more t hon one opplicot ion ofVulcon o r other product contoining chlo rptrifos per yeor, For foliar ond 

post horvest oppllcotions, do not moke more thon two opplicot ions peryeor, Do not moke o second opplicotion wlt hin 10 doys of t he flrst 
folio r opplicot ion ond wit hln 14 doys for post horvest opplicot lon, 

• The moximum single opplicotion rote is 1.88 lbs o.L chlo rpyrifos (2 quort s Vulco n) per ocre for folior opplicot lon ond 0.94 lbs o.L chlorpryrifos 
(1 quort Vulco n) per ocre for posthorvest opplicotion, 

• Not for use in Mississippl, 
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SUGARBEETS 
Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into treoted oreas durlng the restrlc ted entry lntervol {REI) of 24 hours 
unless PPE required for eorty entry is worn, 

CROP PEST PRODUCT RATE PER REMARKS 
ACRE 

Sugor beets Grassho ppers 1 pint Soil Treatment (At Planting ar Preplant lncarporated): To reduce feeding 
(0.47 lbs o .i.) domage fro m eorty seoson insects such o s cutworms, opply ot plontlng or os o 

preplont treotment ond incorporote t o o depth of 1 to 2 inches, Do not opply os 
on in-furrow treotment.Apply 1 pint (0.47 lbs o .L) of Vulcon per plonted ocre t o 
o 10 inch w ide bond centered over the row for furrows 30 inches oport, (Far 
rows 30 inches oport, this is equtvolent to 9.2 fl oz of Vulcon per 10,000 feet of 
row), Far other rowwidths, adjust the sprayvolume per plonted ocre in propor-
tion t o the length of row octuolly treated, 

Sugor beet s Grassho ppers Broadca st Bond Postemergence Treatment : 
(plnt/ acre) {plnt/acre) Treat w hen field counts indicate thot damog ing insect populotions ore developing 

1/2 -1 - or present, 

Leafmlners, Splde r 1 2/3 
Braodcost Application: Apply the spec~led dosoge in woter using 2 to 5 gollo ns 
per ocre of finished spray w hen uslng aerio l spray equlpment or 10 t o 30 gallo ns 

mites per ocre w hen using ground spray equipment, Vulcon con olso be opplied through 
sprinkler irrigation system s as o po stemergence broadca st opplication to control 
the Usted folior pest s. Use the listed rote of Vulcon per ocre, Mointoin v igorous 
tonk agitatlo n t o assure uniformity of the opplication throughout the injection 
perlod . See SPRJNKLER IRR/GAT/ON sectlon for further lnformotlon. 
Banded Foliar Spray: Apply the specified rote w ithin the bond using a minimum 
of 7 gallons of sproyvolume in o 5- t o 7 inch w ide bo nd centered Oler the row, Do 

Tarnished plont 1 - not reduce the rote for bond o pplicotions, Concentrote the full lobeled dosoge 

(Lygus) rote (see bond rotes in table below) in the treoted zone, For best results, lightly 

Fo il ormy\/ll'Orms, yel- 1 - 2 2/ 3-1 1/3 incorporate band-opplied treatments, either mechonicolly or w ith irrigation, 

lowstriped orm,¡worm, For gros.shopper control, the ION rate w ill control smo ll nymphs (1" through 3"l 

webworms inst or), For sugorbeet root maggot adults, apply anytlme from 7 doys before until 

Beet arm,¡worm 11/2 - 2 1- 11/3 
3 doys ofter peak adult emergence in o rder t o target odults present at time of 
applicotion based on locol fleld trop monitoring, For sugorbeet root maggot lar-

Cutworms, flea beetle 2 11/3 voe, u se a s primory treatment to control root moggot lorvae, Base opplication 

adults tlming on local fleld trop monitoring, Apply onytime from 7 days before untll 3 

Sugarbeet root mag- 1/2 -1 - doys ofter peak odult emergence, Use as o supplemental post emergence treot-
ment following on ot-plont insecticide o pplicotion for control of root moggot lar-

got adults voe, Base applicotion tlming on local fleld trap m onitoring, Apply onytime from 7 
Sugarbeet root mag- - 11/3 - 2 doys before until 3 doys after peak odult emergence, To prevent potential dw el-
got lo rvae opment of insecticide resist once in sugarbeet root maggot, producers ore encour-
Sugarbeet root mag- 2 11/3- 2 oged to toke the followlng steps: (1) ovold mo ldng more than 2 opplicotlo ns of 
got lo rvae Vulcan per season w hen adults are active; (2) lf on orgonophosphate insecticide 

Aphlds 1 - 2 - wos applled at plonting, make no more than o ne postemergence applicotion of 
Vulcan w hen adults are active, 

Use Restrict io ns: 
• Do not applywithin 30 d oys before harvest of beet root s ond t ops, 
• Do not malee m ore tho n 3 opplications of Vulcon o r other product contoining chlo rptrifos per seoson , Do not opply m ore t hon a t otal of 6 

plnts (2.82 lbs a .l.} per oc re per seoson . 
• The maximum sing le applicotio n rote is 0,94 lb, a .l. chlorpyrifos (2 pints Vulcan) per ocre, Do not malee o second o ppllcation w ithin 10 days 

of the first applicotio n, 
• Do not allow livestock t o graze in treated orees nor ho rvest treoted beet to ps as feed f or meat or d oiry animo ls w ithin 30 doys ofter lost 

treotment, 
• Not for use in Mississippl. To avoid unocceptoble c ro p injury, do not tank mix Vulcon w lth Quadris• or Heodline•wtth o ny EC formulation or 

orr,¡ tank mix contolning an oil odjuvant, 
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SUNFLOWERS 
(N ot For Use in Mississippi) 

Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into treoted oreas durlng the restrlc ted entry intervol (REI) of 24 hours 
unless PPE requlred far eorty entry Is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Sunflowers Cutworm s 2 - 4 plnts Preplant lncorporation Treatment: 
Use llsted rote in not less thon 10 gollons of water per acre a nd opply os a broodcost spray 
t o the soll surface using sultoble power-operoted g round spray equlpment, On the sorne 
dayof treotment, incorporote the insecticide into the top 2 t o 4 inches of soil using o disc, 
fleld cultlvotor, a r equivolent equipment, Use o higher rote in the rote ronge when there Is 
increased pest pressure, 

Cutworm s 2 - 3pints Postemergence Treatrnent: 
Use Vulcon for control of the follcwing pests ot the dosage lndiooted bf appliootion in sufficlent 
water to ensure thorough coverage of treoted plonts, but no less thon 15 gallo ns of water per acre 
far ground equipment or 2 t o 5 gollons ofwotQr per acre far aircroft equipment. Use o hlgher rote 

SunflowQr beetle 1- 1.5 pints 
in the rote rongew hen there is increosed pest pres.sure, 
Apply as a brocxlcost spray using olthor ooriol (flxod-w lng or holicoptor) or powor-oporotod ground 

lorvoe ond odults. spray equipment w hen fleld oounts indlcote thot pests are or moy become o problem, For cutworm 
Stem wQQVil, comrol, o seoond treotment con be mode 7 to 10 doys later if needed, For stemwewil control, opti-
SunflowQr moth, mol treotmem time is withln 5 to 7 days ofter odult WQQV'ils begin to oppeor, For sunflower moth 
Bonded sunflowQr comrol, moke fi st applicotlon during eorty 1 to 5 percem bloom stage. A second treatrnem con be 
moth, Wooiiybears, mode 10 doys loter lf neQded, For SQQd weevil control, treotwhen fleld oounts lndioote thQre ore 10 
Soodwoevil t o 12 adults per plant for oil crops ond 1 to 3 adults per plont on confectionery crops, 
Grosshoppers 1 plnt Moke odditionol treotments ot succ:esslve 10 doy intervols lf fleld oounts lndioote need to retreot, 

For sunflower beetle lorvoe or odult control, treot w hen field oounts indicote there ore 10 lorvoe or 
Tarnished plont 1 - 2 plnts 1 to 2 odults per seedling, Addltlonol treotments con be mode ot succ:esslve 10 doy intervols if 

bug (Lygus). fleld oounts indioote need t o retreat . For tarnished plont bug control, opply ot the onset of pollen 
brown mor- sprood or opproxlmotoiy 10% bbom (R-5 growth stoge). For best control, moke o second oppli-

moroted stlnk bug catlon 10 days loter, Use sufficiem water to ensure thorough coverage of treoted plots. 

Use Restrietions: 
• Do not opply mo re thon 6 plnts (2.82 lbs a. i.) ofVulcon per ocre per seoson , Do not make more thon 3 opplicotlons ofVulcon o r other prod-

uct contoining chlorpyrifos per seoson, 
• Do not opplywithln 42 doys befare horvest . Do not moke o second applicotlon w ithln 10 doys of the first opplicotlon, 
• Do not ollow llvestock to groze in treat ed oreas, 
• The moximum single opplicotlon rote is 1.88 lbs o.i. chlorpyrifos (4 plnts Vulcan) per ocre for preplont incorporation ond 0.94 lbs o.i. chlor-

pyrifos (2 pints Vulcan) per ocre for postemergence broadcast treotment, 
• Not for use in Mississippi. 
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SWEET POTATOES 
Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into treoted oreas durlng the restrlc ted entry lntervol {REI) of 24 hours 
unless PPE required far eorty entry Is worn, 

CROP PEST PRODUCT RATE REMARKS 
PERACRE 

Sweet Conderus 4 plnts Use Vuloon t o reduce the feedirg domoge coused by populotlons of the pests listed In thls table. 
Pototoes wlreworm, (1.88 lbs o.l.) Apply os o broodcost (overoll) spray to the so11 surfoce followed by lnoorporotlon. Mix the spectled 

Systeno fieo dosogewlth enoughwoter to obtoln untform coveroge ond opplyos o coorse sproyusing sultoble ground 
beetle, Sweet sproyequipment, 
pototo fleo lncorporote the insectlclde to o depth of 4 to 6 inches os soon os pos.si ble ofter opplicotion b¡ using o 
beetle rotory hoe, disc cultlvotor, or other suitoble lncorporotlon equipmem, 

Plont the crop In the usual monner no loter thon 14 doysofter treotment (ortf deloy In pbntingwill 
reduce the length of tjme thot Vuloon wlli protect ogolnst feeding domoge). 
Vulcon w ill not control folsewirEWonns orw hltefringed beetle or other grubs thot onock sweet pototoes. 

Use Restrietions: 
• Do not opply mo re thon 4 plnts/A (1.88 lbs o.i./A) ofVulcon per opplicotlon. 
• Do not moke more thon one opplicotion ofVulcon or orr,¡ other product cont o inlng chlorpyrifas per cropplng seoson, 
• Do not horvest w ithln 125 doys of treotment, 
• Do not opply by oerlol opplicotlon equlpment In the Stote of Mlsslsslppl. 

TOBACCO* 
Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into treoted oreas durlng the restrlc ted entry lntervol (REI) of 24 hours 
unless PPE required far eorty entry Is worn, 

CROP PEST PRODUCT RATE PER REMARKS 
ACRE 

Tobacco Cutworms lorvoe, Fleo bee- 2 plnts Use Vulcon far preplont treotment t o control the pests listed in this sec-
tles, Mole c rickets, Root (0.94 lbs oi) tlon of the table, 
maggot s, W lreworms Apply this product rote per acre in not less thon 10 gollons of water as o 

broodcost (o.reroll) spray to the soll surfoce oneweek befare tronsplonting, 
lmmediotely fallowing applicotlon, incorporote the lnsectlcide lnto the soil 
to o depth of 2 t o 4 inches uslng sultable equipment, 

Cutworms larvoe, Fleo bee- 2 plnts To control the pests listed in this sectlon of the table ond in all t obocco 
tles, Mole crlckets, Root mog- (0.94 lbs oi) growing regions, use Vulcan ot the opplicotlon rote in this section of the 
gots, Wlreworms, Rootknot table. 
nemotodes (low to moderote 
populotlons) 

Cutworms lorvoe, Fleo bee- Tonk Mlx w lth Nemocur" 3 To control the pests listed in this sectlon of the table ond in all t obocco 
tles, Mole c rickets, Root 2 quorts (1.88 lbs al} of growlng regions, use the tonk mlx rotes In thls section of the table, 
maggot s, W lreworms, Vulcon PLUS 4 quorts of Reod ond carefully fallow oll opplicoble directlons, restrictlons, ond pre-
Rootknot nemotodes (mod- Nemocur 3 nemotlcide coutions on labeling far Nemacur 3 used in comblnation wlth Vulcon, 
erote populations) 

Use Restrietions: 
• Do not opply mo re thon 2 pints/A (0.94 lbs o.i./A) ofVulcon per opplicotlon. 
• Do not moke more thon one opplicotion ofVulcon or orr,¡ other product cont o inlng chlorpyrifas per cropplng seoson, 
• Do not opply mo re thon 2 plnts/A (0.94 lbs o.I./A) ofVulcon per cropplng seoson. 
• Do not enter or allowworker entry into treoted oreas during the restrlcted entry inte1VOI (REI) of 24 hours unless PPE required -for eorty entry is worn, 
• Do not opply by oerlol opplication equipment in the Stote of Mississippi, 

* For oll sectlons of this toble: 
Apply the speclfied dosoge in not less thon 10 gollons ofwoter oso broodoost (overoll) spray to the soil surfoc.e 24 to48 hou s before bedding ond tronsplonting, 
lmmediotely following oppliootlon, lncorporote lnto the soil surfoce 24 to 48 hours before bedding ond tronsplonting, 
lmmediotely following oppliootlon, lncorporote lnto the soil to o depth of ot leost 4 inches uslng sultoble equlpment, 
Where the nemotode specles Meloldogyne arenarla or M. Javanlca ore present or hlgh popubtlons of M. lncognlta, opply Telone• 11 soil fumlgont ot the listed bbel 
rote. 
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TREE FRUITS, ALMON0, ANO WALNUT {0ormont/Oelayed 0ormont Sprays) 
Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into treoted oreas durlng the restrlc ted entry lntervol {REI) of 4 doys for 
tree fruits ond 24 hours for o lmond ond wolnut unless PPE required for eorty entry is worn . 

CROP 

Apples 

Almond, 
Cherry, 
Nectorlne, 
A,och, 
A,or, 
Aum, 
Prune, 
Wolnut 

PEST 

Rosyopple 
ophld, Son Jase 
scole, Lygus, 
Pondemls 
leofroller, 
Climbing cut­
worms 
Obllquebonded 
leofroller 

American plum 
borer, BrONn 
olmond mlte, 
Climbing cut­
worms. 
Europeon red 
mite, Greoter 
peachtree 
borer Meoly 
plumophld, 
Peochtwlg 
borer, PQOr 

psyllo odults, 
Son Jase soole 

Use Restrictions: 

PRO0UCT RATE PER 100 GALLONS 
of SPRAY {Based on 200 to 600 

gallons/A os a dilute spray) 

0.5 -1 plnt 
(Use o mlnlmum of 1.5 plnts/ocre) 

• Do not opply more thon 4 plnts/A (1.88 lbs o.1/A) ofVulcon. 

REMARKS 

For Apple: 
Only one opplicotlon of orr,¡ chlorpyrifos-contoining product con be mode per 
yeor, 
The oppllcotion con elther be o prebloom dormont/ dormont deloyed spray to 
the conopy or the trunk, CR o post-bloom opplication to the lcwer 4 feet of the 
trunk. 
For postbloom opplicotion instructbns ond restrictions for opple, see theApple 
Tree Trunk crop sectlon. 
In orchords wlth high 01erwintering pop.ilotions of Europeon red mite or brown 
olmond mite, use higher sproyer volumes thot ollo.v -for the use of higher per ocre 
rotes of oil. 
Fer Apple, A lmond. Cherry, Nectorine. Aaoch, A,or, Plum, A-une, ond Wolnut: 
Use Vulcon os o donnont or deloyed dormom spray ot the rotes indicoted to 
control the pestS listed in this table. While Vulcon con be used w lthout oil, use oil 
to control odditionol pestS such os Europeon red mlte ond bro.vn olmond mlte. 
Appllcotions con be mode on peors ofter horvest. See speciflc use directions in 
this table. 
Oormont or Oeloyed Dormont Spray: For control of odditlonol pest such os 
Europeon red mite, mlx Vulcon w lth oil, olthough lt con be used wlthout oil. 
Using corwemionol, power-operoted spray equipment, opply os o concentrote or 
dilute spray. Fer dilute sprays (greoter thon 200 gpo). use sufflclent sprayvolume 
to soturote tree folioge, but not to point of runoff. For concemrote sprays (less 
thon 200 gpo). evenlydistribute on equlvolent omount of product per ocre. 
Fer dilute spray, tonk mlx the specWied dosoge wlth 1 to 2 gollons of o petroleum 
sproyoil specifled for dormont use in 100gollons ofwoter ond spraythe emire 
tree by opplicotion to run off using sultoble ground spray equipmem . For ION vol­
ume (concentrote) sprays (less t hon 200 gollons of spray mixture per ocre). use 
the sorne omoum ofVulconos foro dilute sproyond opply in o monner thot w ill 
ensure thorough coveroge of the trees. Use the higher dosoge ofVulcon for 
5'?/ere in-festotions. Use oil os specifled t,,,your StoteAgriculturol Experiment 
Stotion or Stote Extension Service Speciolist. 

• Do not opply Vulcon u mil w inter roins ar irrigotlon has replenished soil moisture such thot bork ond twigs ore not deslccoted since cold ar dry condi-
tions con cause Vulcon plus oil sprays t o infuse trees resulting in bud domoge or d rop. 

• Moke only ene opplicotlon durlng the dorrnont/ deloyed dormont seo son, opplylng no more thon 4 plnts/A (1.88 ibs o.1/A) per cropplng seoson. 
• Do not moke more thon one oppliootlon of onychlorpyrifos-contoining product peryeor. 
• The oppliootion con either be o prebloom dormom/ dormom deloyed spray t o the conopt or the trunk, OR o post-bloom oppliootlon t o the lower 4 

feet of the trunk. Far postbloom oppliootion instructions ond restrictions for opple, See theApple (Tree Trunk) section. 
• Do not moke o so11 or foliar oppliootlon w lthin 10 doys of o dormont/delayed dormont opplicotion of chlorpyrifos to the orchord. 
• Do not enter or o llowworker entry into treoted oreas during the restricted entry intervol (REI) of 4 days -for tree frults ond 24 hours for olmond ond 

wolnut unless PPE required for eorty entry is worn. 
• Do not ollow meot or doiry animo Is to graze in treoted orchords. 

Use Restrictions Specific to California: 
• Use o minimum of 100 gollons of total spray volume per ocre. 
• Do not opply more thon 4 gollons of spray oil per ocre on olmonds. 
• Do not opply more thon 6 gollons per ocre on peoches ond nectorines. 
• Do not use orr,¡ odjwom s or surfoctonts in odditlon to or os o substltute foro petroleum spray oil in o tonk m lx wlth Vulcon. 
• Do not opply on olmonds in the -follo.ving countles in Californio: Bune, Coluso, Glenn, Solano, Suner, Tehomo, Yolo, ond Yubo. 
• Do not use more thon 1% dormont oil in olmond orchords les.s thon 4 yeors old. 
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TREE NUTS 
ALMONDS, FILBERTS, PECANS, WALNUTS 

Worker Restricted Entry Jntervol: Do not ent er or o llowworker entry into treot ed o reas durlng t he restrlc ted entry intervol (REI} of 24 hours 
unless PPE required for eorty ent ry is worn, 

CROP PEST PROOUCT RA TE PER ACRE REMARKS 
Almonds L.eof footed plont bug, Novel 4 plnt s Folia r Spray: Use Vulcon ot t he dosage 

orongeworm, Peoch twlg borer, ind lcoted by oppllcotlon os o folior spray 
Son Jase scole to control pests listed in t he t able, Mlx 

Fllberts Eye-spott ed bud mot h, Albert 3 - 4 plnts t he required dosoge in sufficient water t o 

ophld, Albert leofroller, Filbert ensure thoroug h ond complete coverage 

worm, Obliquebonded leofroller, of t he folioge ond crop, ond opply os o 

Omntvorous leoftier, W inter concentrote a r dilute spray using con-

moth vent ionol, power-operoted spray equip-
ment, Far dilute sprays opplied to tree 

Wolnuts Codling moth, Wolnut scole, 4 plnt s nut crops, m lx t he required dosoge in 
Wolnut husk fly sufficient wat er to o llow for spray t o 

Pecons Pecon nut cosebeorer, 1.5 - 4 pints runoff. Fo r concentrote sprays, opply on 
Foll webworm equivolent omount of Vulcon per ocre. 

Ph>floxero spp., 2 - 4 plnts Treot when pest s oppeor o r in occor-

Block pecon ophld , Hickory For best Pfrtl"""'º spp. control, moke 2 opplicotbns ot 10 dance w ith local cond itlons. lnsect con-

shuckworm, Pecan leof scorch doy intervol using o minimum of 1.0 pint (O. 94 lbs o.i.) of trol by oeriol opplicotlon moy be less 

mite (suppresslon) , Ant species Vuloon per ocre storting ot bud swell. t hon contro l by g round oppllcotlon 
(except flre onts, corpenter For Block pecon ophld ond Hickory shuckworm moke 2 becouse of less coveroge. Consult your 
onts, horvest er onts, ond oppllootlons, 10-14 days oport for best results stote ogriculturol experiment stotion, 

pho rooh onts) To suppress pecan leof scorch m ite, use o preventotlve certified pest control odllisor, or exten-

progrom. sion service speclolist for speclfic use 

For ont control, opply os on orchord floor spray. Do not informotlon in your oreo. To ovoid con-

opply where weed g rowth or other obstructlons prevent tominotion of irrigotion floodwot ers, do 
unlform coveroge of t he orchord floor. not flood irrigot e w lthin 24 hours follow-

Yelbw peoon ophld, Block mor- 1 - 4 pints/ ocre 
ing on oppllcotion of Vulcon. 

glned ophld', Splttlebugs For control ofyellow pecan ophld ond block morgined 
ophid, opply in t onk mlx oombinotion w lth the listed rote 
of o pyrethroid insecticide lobeled for control or suppres-
sion of these ophlds. 
For control of splttlebug, use o dosage of 2 t o 4 plms 
(0.94 - 1.88 lbs o.i.) per ocre for concentrote sprays. 

Use Restrictions: 
• Cold or dry conditions con cause t hls product ond oil mixtures t o infuse into t rees. resulting in bJd domoge or bud drop. Do not opply until w inter 

roins or irrigotlon has replenished soil molsture so thot bork ond twigs o re not desicooted. Do not flood irrigote w lthin 24 hours of oppllcotion of t hls 
product to ovoid comominotion of irrigotlon toil wote s. 

• Vulcon is highly t O(iC to bees exposed to direct t reot ment. Do not opplywhen bees ore oct lvely foroging in the t reoted o reo. 

• Moke no more t hon 3 folior opplicotlons ofVulcon or other product conto ining chlorptrifos per seoson on olmonds, fllberts. ond pecons ond no more 
t hon 2 opplicotions per seoson on wolnuts. 

• Moke no more t hon one opplicotion of chlorpyrlfos durlng the dormont seoson. Do not moke o so11 or foliar opplicotion of Vulcon or products con-
toining chlorptrifos w lthin 10 days of o dormont/ delayed dormont opplicotlon. 

• Do not opply within 14 doys of horvest of o lmonds, fllben:s, ond wolnuts, or 28 doys of horvest of peoons. Do not ollON livestock to groze in t reoted 
orchords. Do not opply more t hon 8 pints (3.76 lbs o.i.) ofVulcon per ocre per seoson os o foliar spray. Do not moke o second opplicotlonwithin 10 
doys of the flrst opplicotlon. Do not opply more t hon 4 pints of Vulcon (1.88 lbs o .i.) per ocre per seoson os o dormont/ deloyed dormont oppliootlon. 

• Do not use on olmond, filbert or wolnut in Mississlppi. 
• Do not oeriolly opplythis product in Misslsslppl. 
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ALMONO, PECAN, WALNUT ORCHARO FLOORS 
(N ot For Use in Mississippi) 

Worker Restricted Entry Jntervol: Do not enter or o llowworker entry into treoted o reas durlng the restrlc ted entry intervol (REI} of 24 hours 
unless PPE required for eorty entry is worn, 

CROP PEST PROOUCT REMARKS 
RATE PERACRE 

Almond, onts {except fire 4to 8 plnts Apply the speclfled dese w lth g round oppllcatlon equipment thot w lll unlform ly opply the 
Pecan, onts, corpenter (1.88 - 3.76 lbs spray to the o rchord floor, Use when ont actlvity becomes evident wlthin the 
Wolnut onts, o.l.} orchord,Worker onts cease most of their foraging actlvlty ot temperotures obove 90ºF, best 
Orchord horvester onts, ond results w ill be achieved w lth opplicotions made ot temperotures below 90ºF ot the time of 
Floors phoraoh onts) , opplicotlon, 

povement onts Sprinkler- a r Orip-irrlgoted Orchords 
Apply in 25 or more gollons of water, Use the high rote for heovy infestotlons and the low 
rote for light infestotlons, In orchards where ont octiv'ity is concentroted o round the irriga-
tlon emltters, opply the high rote t o o 6- t o 8 -foot bond o long the drlp-irrigation llne ond 
the low rote to the rest of the orcho rd, 
Flood-irrigoted Orcho rds 
Apply in 25 or more gallons of water t o the entlre orchord floor using ground spray equip-
ment, Apply the high rote t o heavily infested o reas ond the low rote t o lightly infested 
a reos, Where ont colon les o re obundant onty in the berm o reas, opply Vulcan ot 8 plnts 
(3.76 lbs o. i.) per treoted acre in 50 or more gollons of water t o o 6- t o 10-foot bond olong 
the treeline (berm). 

Use Restrictions: 
• Do not make more thon 2 opplicotions of Vulcon or other product conto ining chlorpyrifos per seoson t o the orchard floor. Do not opply more 

than 8 plnts (3.76 lbs o.1.) per ocre per season to the orchard floor. lf the 8 pint rote is used, then o second opplicotion is not permitted, 
• Do not applythe last treotment w ithln 14 doys of horvest, 
• Do not allow llvestock to graze in treat ed orchards, Do not ollow spray to contoct frult or foliage. 
• Do not make o second opplication within 10 doys of the first opplicotlon, 
• Do not applywhere weed g rowth or other obstruc tions would impede uniform CO'\/eroge of the orcho rd floor. Mow or chemicolly control 

weeds before the opplicotion, 

TURF GRASS GROWN FOR COMMERCIAL S00 
(N ot for use in M ississippi)Worker Restricted Entry Jnterval: Do not enter or allowworker entry into tremed o reas during the restricted 
entry interval (REI) of 24 hours unless PPE required for early entry is worn, 

For best results, turf should be molst at time of treotment, 

PROOUCT RATE 
PEST 1000 sq ft Acre REMARKS 

Ant s (except fire ants, corpenter onts, horvester ants, 0.75 fl az 1 qt For sod webworm s, wotering or mowing of the treated orea 
ond pharaoh onts), o rmyworms (such as: beet, fall, must be delayed for 12 t o 24 hours after treotment, 
yellowstrlped}, centipedes, chlggers, chlnch bugs, 
crickets, cutworms, deer ticks, earwigs, European 
crone fly lorvoe, fiery skipper, fleas, gnot s, grosshop-
pers, g reenbug ophids, green June beetle grubs, 
leafhoppers, Lucerne moth, millipedes, mites (such os: 
clO'\/er, Bermudagrass stunt, w inter g ro in), mosquitoes, 
pillbugs, springtoils, sod webworms (lawn moths)•1, 

sowbugs, tlcks 

Billbug odults (such as: bluegross, Denver, hunting) a> 0.75 - 1.5 fl 1 - 2 qt For billbugs, spray early in the season just prio r to or coinciding 
oz wlth flrst oppearance of odults as specifled byyour local 

Agrlculturo l Extension Service Speciolist, 
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PRODUCT RA TE 

PEST 1000 sq ft Acre REMARKS 
Annuol bluegross weevil (Hyperodes) '5I block turfgross 1.5fl oz 2 qt To contro l onnuol bluegross wewil, spray suspected problem 
ot oenius adults ~. mo le crickets tsi oreas in mid-April ond agoin in mid Moy, ar as specifled by your 

locol Agriculturol Extension Service Speciolist . 
Far block turfgrass ot oenius adults, spray eorty in the seoson as 
speclfied byyour locol Agrlculturol Extension Service Speciolist .A 
repeot opplicotion moy be needed 1 to 2 weeks loter. 
To contro l mo le crickets in turfg ross, opply Vulcon through high-
pressure injectlon or other suitoble subsurface plocement oppli-
cotion equipment, Depending on the opplicotlon equipment 
used, follON the monufocturer's specificotion for colibrotlon ond 
the volume of spray per acre needed t o prO'\/ide control oras 
specified byyour locol Agrlculturol Extension Service Speciolist . 
For best results, opplywhen young nymphs ore active. 

White grubs (such os: block turfgross at oenius, 1.5 - 3fl az 2 - 4 qt For w hite g rubs, spray when grubs o re young ond oct lvely feed-
Europeon chofer, Japones.e beetle lorvoe, ond northern ing neor the soil surface, usuolly during late July ond August or 
ond southern mosked chofers)'6> as speclfied by your local Agrlculturo l Extension Service 

Speciolist . For best results, soil should be moist prior to treot-
ment. For best results, immed iotely ofter sproying, irrigote the 
treoted oreo wlth 0.5 t o 1 inch orwater towosh the insectlclde 
into the thotch ond underlying soil. 

VEGETABLES - Brossica (Cole) Leafy Vegetables' and Radish, Rutabaga, and Turnip 
(Not for use in Miuissippi)W orker Restricted Entry Jnterval: Do not enter or o llowworker entry into treoted oreas durlng the restricted entry 
intervol (REI) of 3 doys f or couliflower ond 24 hours for oll other veget obles unless PPE required for eorty entry is worn. 

1 Brossico (cole) leofyvegetobles include broccoli, broccoli roob, Brussels sprout, cobboge, couliflower, CO'\/olo broccoli, Chinese broccoli, Chinese cob­
bage, collo rds, kole, kohlrobi, mlzuno, must ord g reens, mustord splnach, rape greens. 

Preplant Jncarporatian Applicatian far Direct Seeded or Transplanted Craps 

CROP PEST DOSAGE VULCAN USE DIRECTIONS 
Couliflower Blllbugs. 4 plnts Use os o broodcost spray to the soil surface using power-oper-

Cutvvorms, Grubs, (1.88 lbs o.1.) at ed ground spray equipment. Use o total spray vol u me of 10 
Root Maggots. per ocre gollons of wat er per ocre or more. On the doy of treotment, 

Broccoli, Brussels Sprouts, Cobboge, Symphylans. ond 4.5 pints incorporote Vulcon into the t op 2 to 4 inches of soil using o 

Chines,, Cobbage. Collards. Kole. Wireworms (2.12 lbs o. i.) disc, field cultlvat or, or equlvolent equipment. 

Kohlrobl. Rutolxlgo. Turnlps per ocre lnsecticides moy contrlbute to the stress of plont s under certoin 

Radlsh 5.5 plnts 
environmentol cond itlons. This stress moy reduce plont stond 
or lnterfere w lth normal plont development. Herbicldes used 

(2.6 lbs o.i.) preplont incorporoted moy interoct w lth insecticldes ond 
per ocre enhonce this stress. 
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At-Plont, Post Plont Soil Applicotion ond Foliar Applicotion 

CROP PEST DOSAGE VULCAN USE DIRECTIONS RESTRICTIONS 
Couliflower-soil Root moggot 1.6-2 .4 fl oz/1000 For d lrect-seeded c rops, opply the spec- Do not opply more thon 2 plnts of 
oppllcatlon linear ft of row ified dosoge in a woter-bosed spray os Vulcon to couliflower plonted in 40 inch 

Broccoli, 1.6-2 .75 fl oz/1000 o 4 inch w ide bond over the row ot r01Ns, Use proportionol o mounts for 

Brussels Sprouts, linear ft of row 
plontlng time. Sho llow incorporotion Is other row spocings not to exceed 4 

Cobboge, 
necessory. Plocement behind the pints ofVulcon per ocre, Do not opply 

Chinese Cobboge, plonter shoe ond in front of the press mo re thon 2.6 plnts (l.22 lbs o.1.) of 

Collords, Kole, 
wheel is recommended, Far trons- Vulcon per ocre to broccoli, Brussels 

Kohlrobi, T urnips-soil plonted crops, opplyVulcon as o water- sprouts, cobbage, Chinese cobbage, 

oppllcatlon 
based spray directed t o the base of the collords, kole, kohlrobi, ond turnips 
plonts immed iotely ofter setting, Use o plonted in 40 inch r01Ns, Do not opply 
minlmum of 40 gollons of total spray mo re thon 4.5 plnts (2.12 lbs o.l.} of 
per ocre, Do not odd orr,¡ odditlono l Vulcon per ocre to these crops In 20 
odjuvonts, surfactonts, or spreoder inch r01Ns (or two r01Ns per bed}, Use 
stlckers. Do not opply os o fo lioge oppli- proportionol omounts for other row 
cotion, spocings not to exceed 4½ plnts (2.12 

Broccoli, Cobboge- Root ophld 1.2 fl. oz/1000 ft of Apply Vulcon in o wat er emulslon or 
lbs o.L) of Vulcon per ocre, Do not 

soil opplicotion rOIN for single rOIN w ith liquld fertillzer injected os o slde -
moke more thon one opplicotion per 

plontings, ond 2.4 fl dress on eoch side of the row ofter seoson w ithin 30 days before horvest on 

oz/1000 linear ft of plonts o re est oblished, Avo id mecho ni-
broccoli, Brussels sprouts, cobboge, 

rOIN f or double rOIN col domoge t o crop roots. Use o mini-
Chinese cobboge, collo rds, kole, 

plontings mum of 15 gallo ns of total spray vol u me 
kohlrobi, ond turnips, Do not malee 

per ocre. See MIXDIRECTIONS sectlon 
more thon one soil opplicotlon per crop, 

of the lobel f or mlxing instructions wlth 
Do not moke o folia r opplicotion within 

liquid fertilizers, 
10 doys of o soil oppllcotlon. 

Brussels sprouts- Arm¡worms, 1 - 2 pints/ocre ApplyVulcon wlth conventiono l power- Do not moke more thon 3 opplicotlons 
foliar opplicotlon Cobboge ophld, operoted equipment in 20 to 150 gollons of Vulcon or other products contoinlng 

Cutworms, of wat er per ocre, Apply w hen lnsect s chlorpyrifos per seoson, Do not opply 
Impon ed cob- oppeor on folloge ond ot 10 to 14 doy wlthin 21 days before horvest . Do not 
bogeworm, intervols or thereofter os needed, moke o second opplicotion within 10 
Striped fleo bee- Consult your stot e ogriculturol stotlon, doys of the first opplicotlon, Do not 
tle (odult} extension servlce speclo list, o r inte- moke o foliar opplicotlon w ithln 10 doys 

g roted pest control odlllsor for proper of o soil oppllcotion, Do not oeriolly 
time to treot In your oreo, opply thls product in Mississippi. 

Rodishes-soil oppli- Root moggot 1.0 fl oz/1000 linear Apply the specifled dosoge os o water- Do not opply more thon 5.5 pints (2.6 
cotion ft of row bosed d rench in the seed furr01Ns wlth lbs o.i.) of Vulcon per ocre or moke 

the seed ot plontlng time, Use o mini- more thon one soil opplicotlon per seo-
mum of 40 gollons of t otal drench per son, Do not moke o f ollar opplicotlon 
ocre, wlthln 10 doys of o soll oppllcotlon . Do 

not opplywlthin 30 doys of horvest. 

Rutobogos- soil Root moggot 1.6-3.3 fl oz/1000 Apply the speclfled dosoge In o water- Do not opply more thon 4.5 plnts (2.12 
opplicotlon linear ft of row bosed spray os o 4 inch w ide bond over lb o ,i.) of Vulcon per ocre or moke more 

the row ot plontlng time, behind the thon one soil opplicotion per seoson, Do 
plonter shoe ond in front of the press not use rutobogo t ops for food or feed 
wheel t o ochleve sho llow incorporotion , purposes, Do not moke o foliar opplico-
Use o minlmum of 40 gollons of total tlon wlthin 10 doys of o soll oppllcotlon. 
spray vol u me per ocre, Do not opplywlthin 30 doys of horvest . 

Use Restrictions: 
• lf o preplont incorporotlon opplicotlon for direct seeded o r tronsplonted crops is mode, do not opply this product os on ot-plont or post 

plont soil opplicotlon, lf on ot-plont o r post plont soil opplicotion Is mode, do not opply thls product os o preplont lncorporotion opplicotions 
for direct seeded or tronsplonted crops, 

• For At-Plont, Post Plont Soil Appllcotion ond Folia r Applicotlons, to avoid phytotoxlcity in vegetobles (except Brussels sprouts) do not mlx with 
other pestlcide products or treot plonts thot o re under extreme heot ond drought stress, 
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WHEAT 
Worker Restrieted Entry lnterval: Do not enter or o llow worker entry into treoted oreas durlng the restrlc ted entry lntervol {REI) of 24 hours 
unless PPE required for eorty entry is worn, 

For use onty in Arizona, California, Colo rado, ldoho, Konsas, Minnesota, Montano, Nebroska, New Mexlco, Nevada, North Dokota, Oklohoma, 
Oregon, South Dokoto, Texas, Utoh, Washington, ond Wyoming, 

CROP PEST PROOUCT RA TE PER REMARKS 
ACRE 

Wheat Aphlds (inc luding Russlon wheot 0.5 t o 1 pint From emergence t o flowerlng, treot when 15-20% of tlllers o re 
ophld, Greenbug, English groin infested, From flowerlng to eorty milk stoge, treot when 20% or 
ophld), Brown w heot mlte, more of tlllers ore infested, 
Grosshoppers, brown mormorated 
stink bug 

Wheat mldge (oronge wheot bias- 1 plnt/ocre Moke treotment when 75% of the wheot heods hove emerged 
som mldge) from the boot ond when midge odults ore found in the crop (1 

midge per 4-5 heods).Applicotion tlming is crlticol t o ensure 
good control. lf possible, opply in the lote ofternoon or eorty 
wening w hen temperotures exceed 50° F ond w ind speed is less 
thon 7 mph. 

Wheat Arrrr,¡ cutworms, other cutworm 1 plnt/ ocre Control moy be reduced under high temperoture conditlons 
specles (suppresslon only) (greoter thon S0ºF), under dry soil conditlons, or if lorvoe ore more 

thon 0.5 inch long, Treot when field counts or crop injury indicotes 
thot domoging pest populotions o re developlng or present, A sec-
ond opplicotion of 1 plnt/ocre con be mode for oddltionol control , 

Use Restrictions: 
• Do not malee more thon 2 opplicotions of Vulcon or other product s contoining chlorpyrlfos per seoson, 
• Do not opplywithln 14 doys of horvest for foroge ond hoy ond within 28 doys of horvest for groin ond strow, Do not o llow ltvestock t o groze 

or otherwise feed on treoted foroge w lthin 14 doys of opplicotlon, 
• Do not feed strow from treoted w heot w lthin 28 doys of opplicotion, 

Mix the required dosoge wlth wat er ond opply in o minlmum of 2 gollons per ocre finished sproyvolume, Apply uslng oeriol (flxed w ing or heli-
copter) or power-operoted ground spray equipment, 

NONRESIDENTIAL 1\JRF ANO OTHER NONRESIDENTIAL OUTDOOR USES 
Vulcon is on emulsifioble concentrote for control of pests locoted oround industrial buildings (turf ond ornomentol), rood medions (turf ond o rno­
ment o ls), ond golf course turf only, Pests controlled by Vulcon ore Usted in the follONing tables, Vulcon is compatible w ith fungicides, insectlcldes, 
ond mlticides commonty specifled except for o lkoline moteriols such os Bordeoux mixtures ond lime, Alwoys conduct o smoll Jor compotlbility test 
using proper proportions of chemlcols ondwoter to check for physicol compotlbility prior to tonk mlxing, 
Res-trictions: Use on resldentlol turf is prohibited, Keep out of flsh pools ond other bodies of water, Do not treot vegetoble gordens, Do not ollow 
llvestock to groze in treoted oreas, Do not feed treoted gross cuttings (hoy) or seed screenings to livestock or use hoyfor ltvest ock bedding, Do not 
use Vulcon in poultry houses, 

ORNAMENTALS AROUND INDUSTRIAL BUILDINGS ANO ROAD MEDIANS 
Vulcon con be used t o treot evergreens, vines, flowers, shrubs, shode ond flowering trees, non-beoring fruit, nut ond citrus trees found oround indus­
triols buildings ond rood medions infested wlth pests listed in the following toble, Dilute Vulcon wlth water occording t o the directlons given in the 
table ond opply using sultoble hond- or power-operoted spray equipment, Ensure complete ond uniform coveroge. Uniform coveroge is crlticol for 
effectlve insect ond mlte control. Apply o coorse spray to thoroughly wet both upper ond lower leof surfoces ond infested limb ond trunk oreas, 
Attempt t o penetrote dense folioge but ovoid over-sproying to the point of excessive runoff, Treot when pests oppeor ond repeot ot 7 to 10 doy 
intervols, if needed, For opplicotion timing ond other speciflc use informotion, consult your StoteAgrlculturol Experiment Stotion or Extension Service 
Speclolist . 
Note: Environmentol foctors hO'Ve significont effects on phytotoxic expression, Vulcon has been tested on numerous o rnomentol plonts w lthout 
cousing serious phytoto<icity ot listed use rotes, Sorne vorieties of azoleos, comellios, poinsettios, rose bushes, or voriegoted ivy hO'Ve shown vory­
ing degrees of phytotoxicity following treotment with Vulcon, Before treoting lorge numbers of plonts (especlolly those prevlousty listed}, treot o 
smoll block of plonts ond observe for 7 to 10 doys to determine phytotoxlc potentiol. 
Note: The u ser os sumes responsibility for determining if Vulcon is sofe t o treoted plonts under commerciol growing conditlons, 
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AMOUNT OF VULCAN 
IN WATER TO MAKE 

PEST* Per Acre 100 Gallons REMARKS 
Adelgids: (Cooley, Eastern spruce goll~ Pine bork). Ants 1 pt-1 qt 8 -16 11 oz 1 Treot when bogvvorm lorvoe o re smo ll ond activety 
(except fire onts, corpenter oms, horvester oms, ond phoraoh feeding. 
onts). Aphlds: (Apple. Chrysanthemum. Cott onwood. Eim leof. 1 Oirect spray into web ond immedlotely odjacent 
A,ach. Rose. Spireo. Wooliy). Armyworm s: (Foil, Yellowstriped). folioge for control of foll webworms, 
Bagworms'. 80<elder bugs. Conkerworms. Coto lpo sphlnx. i Far effect lve control of leofrollers, spray before leoves 
Chiggers (for control of chiggers in golf courses. road medions, ore tlghtly roiled. 
ond Industrial sltes oniy). meoly bugs. Eim sponworms. Foil "Apply spray to mople leofcuner lorvoe os coses ore 
webworms1, Grosshoppers, Green frultworms, Hornworm s, being formed for effectlve control , Do not treot sugor 
Jockpine bud\lVOrms. Junlper webworms. Kotydids, Lace bugs, mople trees intended for mople syrup productlon. 
leafhoppers, Leofrollers'. Maple leofcutters'. Mites' : (Cio,er. ~Far effectlve control of spider mites when lorge num-
Red splder. Southern red. Spruce splder. Twospotted splder). bers of eggs o re present, opply o 2"' spray 3-5 doys In 
Oleonder coterpillors, Oronge ton:rlx, Perbdlcol cioodo, Plom the South or 7-10 days in the North ofter initia l treot-
bugs, Poplor tentmoker, Psylllds, Puss coterpillors, Rose chafers, ment t o control newty hotched nymphs, 
Sowflles. exposed: (Pin ook. Pine, Redheoded). Sowbugs. 
Splttlebugs. Sprlng elm caterpillars. Sprlngtails. Spruce bud-
worms:(Eostern, Western), Tent coterpillors: (Eostern, Western, 
Forest). Thornbug. Woinut caterplilor~ Whltefiles, Yeilcwnecked 
coterpillors, brown mormoroted stlnk bug 

ArITT(Worms: (Beet), Beetles: (Fuiier rose. Notlve elm bark'), 1 qt 1 pt 1 Moke appllcotions in the sprlng or eorly summer t o 
Browntoil moth, CutWorms, Leofhoppers, Mohogonywebwonns, reduce twig ond bronch feeding by bork beetles, 
Meolbugs, Mimoso webwonns, Moths: (Browntoil, Cypres.s tip, 1 To kill migrotlng ond invoding g¡psy moth lorvoe, treot 
Dougbs flr tussock, Europeon plne shoat, Gypsy'. Holiy bud. trunks ond folioge. 
Nantucket plne tip, R:mdoro. Pltch plne tjp, Subtroplcol plne tlp, i Block.vine weevils a re night feeders, Lote ofternoon 
Tussack, Ookwarms: (Californio, 0-ongestriped, Redhumped), spraying w ill moximize control. 
Redhumped cate<plilo s. Thrips: (Exposed}. Weevils: (Blackvlne', 
Pine productlon. Yellow poplor) 

Foliar feeding beetles: (Blister leof, Cononvvood leofl, Elm 1 qt 1 pt 1 Use V u lean in water t o control cottonwood leof beetle 
leaf, Fleo, Fuller rose, Jopanese, June, Willow leof) lorvoe ond odults infesting cononvvoods, Moke the 

treotment when field counts indicote damoging beetle 
populatlons ore developing or present, 

Borers1
, Oeorwing moths: (Ash, Dogwood, Lesser 1 qt 1 qt 1For borers, opplyVulcon to the trunks and lower limbs 

peachtree. Liloc. Ook. Rhododendron). Metallic wood: of trees ond shrubs when the adults begin to emerge. 
(Bronze birch, Aotheod oppletree, Twolined chestnut), Consult yrur Stote Agriculturol Experiment Stotion o r 
Longhomed beetles: (l ocust. Red ook). Cronberry g lrdler Extensian Service Speciolist for proper time to treat. 
lorvoe'. Leofmlners. Needlemlners: (Jeffr"{ plne. Lodgepole Apply uniformty o coorse low-pressure spray, Pheromone 
plne. Spruce). Sco le lnsects3: (Cottonycushlon. Cottony traps con o id in detectlon of odult cleorwing moths, 
maple, Euonymus, Fletcher, Flo rido wax, Gol den ook. 1 Apply 1 qt of Vulcon for cranberry gird ler larvae, Oirect 
Hemispherical, Leconium, Magnolia, Ook kermes, Oak loco- spray ot the base of tree using 50 gollans ofwoter per 
nium, Oystershell, Pine needle, San Jose, Tea, White birch, ocre, lrrigote immediately ofter opplicotians for soil pen-
White peoch) etrotian of 1-2 inches, Treat ofter egg loying during the 

summer, 
i TI me opplicotions for control of scole insects when 
crowlers or flrst two stoges of settled nymphs o re present, 

Borers: (Cottonwood, Peoctree1) 1 qt 3 qt s ** 1For peachtree borers, opply Vulcan in water to flONer-
ing trees ond shrubs of the genus Prunus os o trunk 
spray before newly-hotched larvae enter the trees, 
Apply os o coorse, low-pressure spray. Thoroughlywet 
oll bork oreas from ground level t o scaffold llmbs, 
** W hen using the 3 qt per 100 gallan d ilutian, do not 
exceed 1 qt of Vulcan per ocre, 
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AMOUNT OF VULCAN 
IN WATER TO MAKE 

PEST* Per A cre 100 Gallons REMARKS 
Beetles1

: (lncludes wood 1 qt 2 gols*** 1 For preventotlve treotment, opply the spray t o the moin trunk of trees in the eorty spring 
infesting, Ambrosio, or whe n threot of onock exlst s fro m neorby infested trees, Fa r remed io! treotment, opply 
Anoblldoe. Block turpen- the spray to the moin trunk of infested trees w he n domoge occurs but before adult bee-
tine, Cottonwood leof, tles begin to emerge. 
Elm leof, Europeon elm i ro prevent not lve elm bork beetles from averwlntering in uninfest ed trees, opplyVulcon 
bork, Fleo, Fuller rose, in water to the bottom 9 ft of the trunk. Wet the trunk thoroug hly but do not spray to 
Joponese, June, Notive runoff, Toke core to opply the spray right to the base of the root flore.Applicotlon con be 
elm bork1, Southern pine, mode wlth either o bockpock mlstblower oro hydroulic pressure sproyer from spring 
Willow leof) through eorly foil . 

*"'* W hen uslng the 2-gollon per 100-gollon dilution, do not exceed 1 qt of Vulcon per ocre. 

*Superscrips refer to specific directions 

FOR COMMERCIAL ORNAMENTALS IN NURSERIES ANO GREENHOUSES FOR USOA QUARANTINE USE ONLY ANO FOR OIRECT MOUNO 
ANO/ OR ORENCHAPPLICATION ONLY 

Vulcon con be u sed for USDA quorontine u se onty to treot contolnerized, pon ed, or bo lled ond burlopped nursery st ock t o control the insect s in the 
soil ottoched t o the root s of these plonts. Completely submerge the conta iner w ith dro in holes or root bo ll stobilized by burlop in o tonk conto ining 
diluted Vulcon. Do not remo.re burlop wrop or plostic contoiners w ith droin holes prior to submerg ing . Keep the conta iner or root boll submerged 
until complete soil soturotion has occurred, normolly obout 30 seconds. 
Note: During o ll operotlons (submerg ing, drenching, injectlng) , weor o chemicol-resistont opron in odditlon to other PPE listed f or opplicotors ond 
other hondlers. Moke opplicotlons in o well-ventiloted oreo. 
Note : Environmentol fact ors hove significont effect s on phytot oxic expression. Vulcon has been tested on numerou s o rnamental plonts w lthout 
cousing serlous phytot oxicity ot listed u se rotes. However, becouse of the numerous vorletles g rown, treot o smo ll group of plonts ot the listed rote 
under the onticipoted growing condltions ond observe f or ot leost 7 doys to determine phytotoxic potentiol before treotlng o lorger number of 
plonts. 
Note : The professionol user ossumes responsibility for determining ifVulcon is sofe to treoted plonts under commerciol growing condltions. 

AMOUNT OF VULCAN 
IN WATER TO MAKE 

PEST* 1 Gallon 100 Gallans REMARKS 
Fire Ants1 1/25 fl oz 4fl oz 1 As on olternotlve t o submerg ing potted plonts, dilute 4 oz. of Vulcon in 100 gallo ns of water. Apply 

this dilution t o the polnt of runoff twice doily for 3 consecutlve doys. Do not remave burlop wrop 
o r conta iner from plonts prior to treotment. 

White Grubs1 2/ 3 fl oz 2 qts** 1 An olternotlve treotmem to submerging contoinerlzed ploms is to drench the comoinerwlth the 
Weevilsi (such os diluted lnsectlclde solution opplylng opproxlmotelylO to 12 fl oz of diluted lnsectlclde solutlon per gallan 
Blockvlne) of container slze ( ~ 5 fl oz/ 100 cublc inches of container) . Pre-moisten the comoiner medio by irrigotlon 

or roinfoll before drenching. Do not remove container from plonts prior to treotment. 
Coffee root 1/6 fl oz 1 pt 1 An olternote treotment to submerging bolled ond burlopped plonts is to inject Vulcon into the root 
meolybug' boll. Equolly distribute 1 t o 3 quorts of the dilute Vulcon solution per cubic foot of soil volume through on 

injectlon rod inserted into the soil boll surrounding the plont root s. Uniform distribution of the insecticide 
throughout the so11 of the root boll is criticol for effectlve control. lnsert the injection rod in ot leost 4 
equolly spoced locotlons oround the stem of the plont ot o 30-45 degree ongle f rom the plont bet'WQQn 
the stem ond the upper, outer perimeter of the boll. This technique has been shown to be most effec-
tlve w lth smoll root bolls (up t o 1.5 ft in dio meter) . Lorger root bolls rro¡ require more injectlon points t o 
ensure thorough soil distrlbution of the insecticide. Couple the injectlon rod to o flow meter to monitor 
the correctvolume opplied per root boll using on injectlon pressure of ot leost 30 psi. The opplicotion 
must be mode such thot splosh-bock ond runoff ore minimlzed. 
**Do not exceed more thon 1 quort (O. 94 lbs o .i.) of Vulcon per ocre. 

*Superscnpts refer to spec1fic d1rection s. 
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ORNAMENTALS IN INDUSTRIAL PLANT SITES ANO ROAO MEOIANS 
(OORMANT SPRAY OF TREE PESTS) 

Vulcon con be used os o dormont or delayed dormont spray ot the rotes indicoted t o control the listed insect s, Vulcon con be used wlthout o il; 
however, use o il t o control additlonol pests such os the Europeon red mite. 
Fer hlgh volume (dilute) sprays (200 to600 gollonsof spray mixture per acre). tank mlx the speclfled dosagewlth 1 to 2 gollons of o petroleum spray 
o il specified for dormont use in 100 gollons of woter. Spray the entire tree to runoff using suitoble g round spray equipment. 
For low volume (concentrote) sprays (less thon 200 gollons of spray mixture per ocre), use the sorne omount of Vulcon as for o dilute spray ond 
opply in o monner thot w lll ensure thorough coveroge of the trees, Use oil os specifled byyour StoteAgriculturol Experlment Stotlon ar Extenslon 
Service Speciolist . 

AMOUNT OF VULCAN IN WATER 
TOMAKE 

PEST 1 Gallan 3 Gaiions 100 Gaiions REMARKS 
Aphlds: (Mealy plum. Rosy Apple, Woolly 1/12 - 1/6 ¼ - ½fl oz ½-1 pt Tank mlx w lth 1-2 gallons of a petroleum spray oli speclfied 
apple) . Borers: (Peach twlg}. Cutworms: fl oz for dormont use in 100 gollons of wate r, 
(Climbing). L.eafrollers: (Pandemls). Peor 
psylla adults. Plant bugs. Scale: (San 
Jose) 

Apple ermine moth 1/12 fl oz ¼fi oz ½pt For control on Molus species moke 2 opplicotions ot o 7 to 
14 doy intervol in combinotion with o petroleum sprayoil ot 
the rote of 2 to 4% (v/v) in o spray towet opplicotion to 
ensure thorough coverage of oll stems ond bronches, W hen 
using t onk mixtures, f ollow oll lobel directions for the mlxing 
partner (oli). Use approprlate applicatlon equlpment and 
sprayvolumes to ensure complete coveroge of the plont(s) 
ar contro l w ill be compromised, 

Use Restrictions: 
• Do not opply untll rain ar irrigotion hove replenished soil moisture such thot bork ond twlgs o re not desiccoted since cold dry conditlons con 

cause Vulcon plus oil to infuse trees resultlng in bud domage ar drop. 
• Moke only one oppllcation during the dormont season except for the control of the opple ermine moth, Do not ollow meot or doiry onimols 

to graze in treoted oreos, 

33 



TREE PESTS IN GREENHOUSESAND PLANTATIONS 
Vulcon con be used t o treot shode ond flowering trees, ond evergreens infested with pests listed in the following table, Oilute Vulcon with water 
accord ing t o the directlons given in the table ond opply using sultoble hond-or power operot ed spray equipment in o monner to provide complete 
ond unlform co.rerage.Apply o coorse spray t o thoroughlywet both the upper ond lower leof surfaces ond t o infested limb ond trunk oreas, Anempt 
to penetrote dense foliage, but ovoid oversproying to the polnt of excesslve runoff. Treot when pests oppeor ond repeot opplicotion ot 7 to 10 doy 
intervols, if needed, Consult your Stote Agrlculturol Experiment Stotion ar Extension Service Speciolist for opplicotion timing ond other speclfic use 
informotion opplicoble to your o reo, 

AMOUNT OFVULCAN IN WATER 
TOMAKE 

PEST* 1 Gallan 3 Gallans 100 Gallans REMARKS 
Adelgids: (Cooley, Eastern spruce goll. Pine bork). 1/12 fl oz. ¼fi oz 8 fl az 1 Treot when bogvvorm lorvoe o re smoll ond 
Aphids: (Apple, Chrysanthemum. Cottonwocxl. Eim actlvely feedlng. 
leaf. Peoch. Rose. Spireo. Woolly). Bagworrns'. 80<elder 1 For effective control of foil webvvorms, d irect 
bugs. Conkerworrns. Cotalpo sphinx. Otrus meolybugs. spray into web ond immediotely surrounding 
Elm sporwvorms, Foll webworms1, Greenstriped mople- folioge. 
worrns, Jackpine budvvorms, Junlper webvvorms. 1 Far control of leofrollers, opply spray befare 
Kotydids. L.oce bugs. L.eafhoppers. l.eofrollers'. Mople leoves a re tlghtly ro lled, 
leofcuners", Mites1: (00'\/er, Red spider, Southern red), "Apply spray t o mople leofcuner lorvoe os 
Ook skeletonlzers. Poplor Tentmokers, Puss coterpillors, coses ore being formed, Do not treot sugor 
Sawflles. exposed: (Pin ook. Pine). Sprlng elm caterpil- mople trees intended far mople syrup produc-
lo s. Spruce budworms, Tem ooterpillars: (Eastern, tion, 
Forest, Western), Wolnut coterpillors, Western spruce 
budworms, YellONnecked ooterpillors 

Beetles: (Fuller rose. Natlve elm bork'). Leofhoppers. 1/6 fl oz ½fl.oz. 1 pt 1To reduce folia r feeding on twigs ond bronches 
Mohogony webworms, Meolybugs, Mimoso web- by beetles, opply in the spring or eorly summer. 
worms, Moths: (Browntail, Cypress tip, Douglar fir 'To kili mlgratlng and invadlng gtpsy moth lar-
tussock. Europeon plne shoot. Gypsy', Holly bud. voe, treot trunk ond folloge. 
Nontucket pine tlp, Pandero, Pltch pine tip, 1 Block.vine weevils a re night feeders, Lat e ofter-
Subtroplcal pine tlp, T ussock}. Oakworms: (Colifornla. noon sproying w ill maximize control , 
Ora ngestriped. R.edhumped) . R.edhumped caterpil-
lors, Thrips-exposed, Weevils: (Blackvine1, Plne repro-
ductlon. Yeliow poplar) 

Beetles: (Cottonwood leaf'. Elm leof. Flea. Wiiiow 1/6- 1/3 ½-1 fl oz 1 pt - lqt 1 For cottonwood leof beetles, use Vulcon in 
leof) fl oz water t o control lorvoe ond odults infestlng cot-

tonwoods, Apply w hen field counts indicote 
domoging beetle populotlons ore developing o r 
ore present, For seedlings, use 8 -20 gollons of 
spray volume per ocre, 

Bare s!. Clearwing moths: (Ash. Dogwood. L.esser 1/3 fl oz 1 fi az 1 qt 1 For borers, opplyVuloon t o the trunks ond IONer 
peochtree. Lilac, Oak, Rhcxlcxlendron). Metallicwood: limbs of trees ond shrubs w hen the odults begin to 
(Bronze blrch. Fiotheaded appletree. Twolined chest- emerge, Consult your Stote Agriculturol ExperimQnt 
nut.). L.onghorned beetles: (L.ocust, Red oak}. Station or Extension Service Speclolist for proper 
Cronbeny glrdler lorvoct, leofminers. Needleminers: time to treot in your oreo.Apply untformty os o 
(Jeffery pine. Lodgepole pine. Spruce). Scale insects': ooorse low-pressure spray, Pheromone t raps con 
(Cott onycushlon. Cottony mople, Euonymu~ Fletcher. oid in detection of odult cleorwing moths, 
Florido wax, Golden ook, HQIT\ispheriool, leconium, 'Applyl quart (0.94 lbsa.i.) afVulcan peracreto 
Magnolia, Ook kermes, Oystershell, Pine needle, Son cronberry glrdler lorvoe infestlng Douglos flr 
Jose. Tea. Whlte blrch) seedlings, Oirect spray ot the lower crown ond 

stems using 50 gols ofwoter per ocre, lrrigote 
immediotely after opplicotlon for soil penetrotbn of 
1-2 inches. Treot ofter egg loylng during the sum-
mer, 
s Time oppliootions for oontrol of seo le insects when 
crowlers or flrst two stoges of settled nymphs ore 
presem . 
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AMOUNT OF VULCAN IN WATER 
TOMAKE 

PEST" 1Gallon 3 Gallons 100 Gallans REMARKS 
Northern pine weevil, Pales weevil 1 fl az 3 fl oz 3 qt s** Apply os a cut stump spray or d rench in w lnter ar eorty 

spring, 
** Do not exceed 1 quort (0,94 lbs o.i. ) ofVulcon per 
ocre. 

Borers: (Cottonwood, Peachtree)1 1 fl az 3 fl oz 3 qt s** 1 For peachtree borers, opply Vulcon in wat er to flower-
ing trees ond shrubs of t he genus Prunus as o trunk 
spray before newly hotched lorvoe enter t he trees, Apply 
os o coorse low-pressure spray. Thoroughly wet o ll bork 
o reas from ground level to scoffold limbs, 
** Do not exceed more thon 1 quort (0.94 lbs o.i.) of 
Vulcon per ocre, 

Beetles': (Cononwood leof. Elm leof, Fleo, 11/3 fl oz 4 fl oz 1 gol ** 1 For preventotlve t reotment , opply spray to the moln 
Fuller rose, Notlve e lm txirk', W illow leof) t runk of trees in t he eorly spring ar when t hreot of 

ottock exist s from neorby infested t rees. For remedio ! 
treotment, opply the spray t o t he moin trunk of infested 
trees or logs when domoge occurs but before odult 
beetles begin to emerge. 
1 To prevent not lve elm bork beetles from O'\/erwintering 
in uninfest ed trees, opplyo dilution of 1 gollon per 100 
gols of water (11/3 fl oz per gollon) os o spray to the 
bottom 9 f t . of t he trunk. Wet t he trunk t horoughly but 
do not spray to runoff. Toke core t o opply t he spray to 
t he base of t he root flo re.Applicotions con be mode 
from spring t o eorly foll. To reduce twig ond bronch 
feeding on trees deemed to be of high volue, opply os 
spray t o t he tree crown using o dilutlon of 1 gollon per 
100 gols of woter (11/3 fl oz per gollon). Moke oppllco -
tions in t he spring or eorty summer using o sproyer t hot 
w ill gtve t horough CO'\/eroge t o t he tree crown. 
** Do not exceed more thon 1 quort (0.94 lbs o.i.) of 
Vulcon per ocre. 

Weevils: (such os Northern plne, Pitch eot- 5 1/3 fl oz 16 fl az -- Treot pine seedllngs immediotely ofter t ronsplonting. 
ing, Twlg) Treot eoch seedling with enough spray to t horoughly 

wet t he folioge ond st em t o t he point of runoff. 

*Superscripts refer to speclfic d irections. 
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NON-RESIDENTIAL TURF ON GOLF COURSES, AROUND INDUSTRIAL PLANTS ANO ON ROAD MEDIANS 
Apply Vulcon t o control the pest s listed in the following table ot the listed dosages ond in accordonce wlth the directions given below or os specl­
fled bf your locolAgriculturo l Extension Service speclolist . Dilute Vulcon in water ond opply os o coorse, low-pressure spray using sultoble opplico­
tion equipment. Exceptos noted, thoroughly wate r immedlote ly ofte r treotment towosh the insectlcide into the turf, The oreo to be treoted should 
be moist ot the time of treotment. Sproywhen pest s first oppeor. 

AMOUNT OFVULCAN 
PER 

PEST* 1,000 Sq H Acre REMARKS 
Ticks1

: (American dog , Cottle fever, Gulf coost , ¼fl oz 1 ½pts 1 For control of ticks, treot soil ond other oreas likely t o serve os 
Lone st o r) (for control of tlcks in golf courses, horborage sites f ar tlcks thot hove removed themselves from their 
rood medions, ond industrio! plont sites onty) host . Spray surfaces t o be treoted untll wet but do not creote exces-

slve runoff, Note: This opplicotion is intended os o premise spray onty, 
Do not u se o s o dlrect spray on llvest ock or ony sites thot moy come 
in contoct w ith llvest ock, 

Ants (except fire onts, corpenter onts, hor- ¾fl oz 1 qt 1ApplyVuloon for oreo oontrol of tlcksond chigge s infestlng golf oourse 
vester onts, ond phorooh onts), Armyworms: turf, turf in rood medions, ond industrial plom sites where these pests ore 
(Beet, Foil, Yellowstriped), Chiggers' (for control present ond creerte o nuisonce oro pos.sible p.,blic heoh:h problem, Do not 
of chiggers in go lf courses, rood medions ond ollON publlc use of treoted oreas during opplicotlon or untll spray has 
industrial plont sltes only), Chinch bugs, Oaver drled.ApplyVuloon in water ot the rote of ½ plnt/ocre (equlvolont to 1/6 fl 
mites, Cutworms, Crickets, Deer ticksi (for con- oz per 1,000 sq. ft) uslng o hydroulic sproyer, mist opplicotor, knop sock 
trol of ticks in golf courses, rood medions, ond sproyer, or other suitoble hond or power-operoted spray equipment, Treot 
industrlol sltes only), Eorwigs, Fiery skipper, ION underbrush, gros.sy oreas, weeds. ond ground surfoce ond debris using 
Gnots, Grosshoppers, Greenbug ophids, June enough spray volume to obtoin thorough coveroge, usuolly 40-100 
beetles, Leo-fhoppers, Lucerne moths, gols/ocre, 
Millipedes, Mites: (Claver, Bermudogross stunt, t ApplyVulcon in w oterot the rateofl quort per ocre or ¾ fl oz perl,000 sq 
Formulo g ross, W inter g roin) , Pillbugs, Sod ft for oontrol of deer tlcks, Treot ION underbrush, turt gros91 oreas, weeds, 
webworms': (Lown moths), Sowbugs, Ticks' (for ond ground surfoce ond debris, using enough spray volume to obtoin thor-
control of ticks in golf courses, rood medions ough COlefOge, 
ond industrial plont sltes onty), brown mor- 1For sod webworms, deloywotering o r mowing of the tremed oreo for 
moroted stink bug 24 hours ofter treotment, 

Europeon crone fly 1 fl oz 1 qt 

Turfgross w eevil (Hyperode,s)' 1 ½fl oz 1 qt 1Moke opplicotion t o problem o reas in mid-April ond ogoin in mid-
Moy or os specified by your locol Agriculturol Extension Service spe-
ciolist . 

White grubs1
: (Block turfg ross otoenius, 1 ½- 3 fl oz 1 qt 1 Spray when w hite grubs ore young ond octively feeding neor the soil 

Europeon chofer, Japones.e beetle lorvoe, surfoce, usuolly durlng lote July ond August or os specified by your 
Southern ond Northernmosked chofer) locol Agrlculturol Extension Service speclolist . lmmedlotely ofter 

sproying, irrlgote the treoted oreo w lth ½ t o 1 inch of water to wash 
the insectlclde deep into the thot ch or into the underly ing soil. 

Billbug o dults, such os: (Bluegross, Denver, ¾- 3 fl oz 1 qt Spray eorty in the seoson w hen odult billbugs flrst oppeor, 
Huntlng) 

Mo le Oicket s 1 ½fl oz 1 qt For mo le cricket s in golf course turf, turf in rood medions, ond indus-
triol plont site turfgross, opply through high-pressure injection or 
other sultoble subsurfoce plocement opplicotion equipment, 
Depending on the opplicotion equipment used, follow the monufoc-
turer's specificotion for colibrotlon ond the volume of spray per ocre 
needed to pravide control oros speclfled b¡ your local Agrlculturol 
Extension Service speciolist . Apply when young nymphs ore active, 

*Superscnpts refer to Specific 01rections, 
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OUTSIOE SURFACESANO AROUNO INDUSTRIAL PLANT SITES {SUCH AS AROUNO WAREHOUSES, FOOO PROCESSING ANO FOCO MANU-
FACTURING SITES) 

Vulcon con be opplied as o residual spray to ond oround outside surfoces of nonresidentiol buildings ond structures, Permltted o reas of use include 
fences, pre-construc tion foundotlons, refuse dumps, outslde of wolls, ond other oreas where pests congregote or hO'Ve been seen, Do not ollow 
adults, children, or pets to contoct tremed surfoces untll sprays hove dried, Keep out of fish pools ond other bodies of water. Do not feed treoted 
g rass cunlngs {hoy} ar seed screenings to livestock. a r use treoted hoy for livestock bedding, Do not treot vegetoble gordens. Repeot treotment os 
needed t o mointoin effectlveness, Unless prohiblted byo products' lobel, users, ot their own discretlon, con t onk mlx pestlc ides currently lobeled for 
similor use potterns. Alvvoys perform o smoll Jor compotlbility test using proper proportlons t o check for physicol compotlbility prior t o tonk mixing. 
Do not tonk mlx this product w lth products contoining dichlorvos (DD/P). 

AMOUNT OFVULCAN IN WATER 
TOMAKE 

1 Gallan 10 Gallons 50 Gallons 

PEST* For Bond Treatment1 REMARKS 
Ant s {except fire onts, corpenter onts, horvester "tsp ¾fl az 4floz 1 To help prevent infestotlon of non-residentiol 
onts, ond phorooh ont s), Beetles, Boxelder bugs buildings, treot o bond of soil 6-10 ft. wide o round 
(f or other true bugs), CIO'\/er mltes, Crlckets, ond odjocent to buildings including the building 
Eorwlgs, Elf leof beetles {odults) , Rrebrots, foundotion to o height of 2-3 ft. where pests ore 
Millipedes, Plilbugs, Silverfish, Sowbugs, Spiders active ond moy flnd entrence. Use 4 fl oz of 
(excluding block w idow ond brown recluse spi- Vulcon per 50 gols of water ond opply os o coorse 
ders), Springt o ils, Ticks (for contro l of tlcks in golf spray ot the rote of obout 10 gols of spray mixture 
courses, rood medions ond industrial plont sltes per 1,000 sq. ft. to thoroughlyond uniformlywet 
only, brown mormoroted stink bug the bond oreo. 

For Outside Surfaces 
11/3 fl az 131/3 fl oz 2 qts** ··oo not e.xceed 1 qt (0.94 lbs o.1.) ofVulcon per 

ocre. 

*Superscripts refer to Specific Directions. 

STORAGE AND DISPOSAL 
Do not contominote water, f ood, or feed by storoge or d isposol . 
PESTICIOE STORAGE: 
St ore in o cool, dry place ond in such o monner os t o prevent cross contominotlon wlth other pesticides, fertlllzers, f ood ond feed. St ore in 
o riginal conta iner ond out of reoch of children, preferobly in o locked st oroge oreo. 
Do not st ore obO'\/e lOOºF f or extended periods of time. Storoge below 20ºF con result in formotion of cryst ols. lf product cryst olllzes, store ot 
SOºF to 70ºF ond ogltote to redissolve cryst ols. lf container is domoged or spill occurs, use product immediotely or d ispose of product ond 
domoged container os ind icoted below. 
PESTICIOE OISPOSAL: 
Open dumping is prohibited. Pesticide wostes ore toxlc. Wostes resulting from the use of this product moy be d isposed of on site o r ot on 
opprO'\/ed woste disposol focillty. lmproper disposol of excess pesticide, spray mixture, or rlnsote is o violotion of Federol low. lf these wostes 
connot be d isposed of by use occording to lo bel instructions, contoct your Stote Pestlcide or Environmento l Contro l Agency or the hazordous 
woste representotlve ot the neorest EPA Regional Office f or guldonce. 
CONTAINER HANDLING: 
NONREFILLABLE CONTAINERS: 
Rigid, Nonrefillable containers small enough to shake (i.e. with capacities equal to less than five gallons). 
Nonrefilloble container. Do not reuse or reflll this container. Triple rinse or pressure rinse container (or equtvolent) promptly ofter emptying . 
Triple rinse os f ollows: Empty the remoining contents into opplicotion equipment or o mix t onk. Fill the container 1/4 full w ithwoter ond recop. 
Shoke for 10 seconds. Pour rinsote into opplicotion equipment or o mlx t onk o r store rinsote for loter use or disposol. Droin for 10 seconds ofter 
the flow begins to drlp. Repeot thls procedure two more times. Then offer for recycling or reconditloning if ovoiloble, o r puncture ond dlspose of 
in o sonitory londflll, or by other procedures opprcwed by stote ond local outhorlties. 
Pressure rlnse os follows: Empty the remoining contents into opplicotion equipment or o mix t onk ond continue t o droin for 10 seconds ofter 
the flow begins to drlp. Hold container upside down O'\/er opplicotlon equlpment oro mlx tonk or collect rlnsote ot obout 40 PSI for ot leost 30 
seconds. Droin for 10 seconds ofter the flow begins to drip. Once conta iner is rinsed, offer for recycling if ovoiloble, or puncture ond dispose of 
in o sonitory londflll. 
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STORAGE AND DISPOSAL (cont.) 
REFILLABLE CONTAINERS: 
Refill this conta iner w lth pestlclde only. Do not reuse thls container for ony other purpose. Oeoning the container before final disposol is the 
responsibility of the person disposing of the conta iner, Cleoning before refilling is the responsibility of the re-filler, 
REFILLING OR RETURNING CONTAINERS: 
lf refllling or returning container is plonned, end users ore not outhorized to remove t omper evident cables, one woyvolues a r e lean container, 
RECYCLE OR OISPOSAL OF CONTAINERS: 
End users ore outhorlzed t o remove tomper evident cable os requlred t o remo.re the product from the conta iner unless the container is 
equipped w lth one woy volves ond refilling or returning is plonned, 

UMITATION OF WARRANTY ANO LIABILITY 
Reod the entlre directions for use, conditions ofworronties ond limitotlons of liobility before uslng thls product. lf terms ore not occeptoble, return 
the unopened product contoiner ot once. 
By using this product , user or buyer occepts the following CONOITIONS, OISCLAIMER OF WARRANTIES, ond LIMITATIONS OF LIABILITY. 
CONDITIONS: The directions for use of this product ore believed to be odequote ond must be followed corefully. However, lt is lmpossible to elim­
inote oll risks ossocioted wlth the use of this product. Crop injury, ineffectlveness or other unlntended consequences moy result becouse of such 
factors os weother conditions, presence of other moteriols, o r the monner of use or opplicotlon, oll of which ore beyond the control of ADAMA. AII 
such risks sho ll be ossumed by the user o r buyer. 
OISCLAIMER OF WARRANTIES: To the extent conslstent w lth opplicoble law, ADAMA mokes no other worrontles, express or lmplied, of mer­
chontobility or of fitness for o porticulor purpose or otherw ise, thot extend beyond the stotements mode on this lobel. No ogent of ADAMA is 
outhorized t o moke onyworrontles beyond those contoined herein orto modify theworronties conto ined herein. To the ext ent consistent w lth oppli­
coble lovv,A~MA disclolms ony liobilitywhotsoever for speciol, incidental o r consequentiol domoges resulting from the use o r hondllng of this prod­
uct . 
LIMITATIONS OF LIABILITY: To the ext ent conslstent w lth opplicoble low, the EO<cluslve remedy of the user or buyer for Oírf ond oli losses, injuries 
o r domoges resultlng from the use or hondllng of this product , whether in controct , worronty, t ort, negligence, stric t liobilityor otherwise, sholl not 
exceed the purchose price pold or ot ADAMA's electlon, the replocement of product . 

Agri-Mek, Evik, ond Quodris o re registe red trodemorks of o Syngento Group Compony. 
Durongo is o trodemork,Glyphomax, Lorsbon ond Telone o re registered trodemorks of Dow AgroSciences, LLC. 
Heodline is o reglstered trodemork of BASF. 
Nemocur is o registered trodemork of Boyer. 
Vendex is o registered trodemork of United Phosphorus, lnc. 

Vulcon is o registered trodemork of on ADAMA Group Compony. 

Monufoctured for: 
Mokhteshim Agon of North Americe, lnc. 
d/ b/o AOIIMA 
3120 Highwoods Bivd., Suite 100 
Roleigh, NC 27604 
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Specimen Label for: NU FILM P 

NU FLIM P® 

SPREADER AND STICKER 

*PRINCIPAL FUNCTIONING AGENTS: 
Pinene (polyterpenes) Polymers, a-(p-Dodecylphenyl)-Omega-hydroxypoly 
(oxyethylene)………………………………………………………………………………. 100% 

*The amount of principal functioning agent in the formulation does not determine the 
activity. Activity is governed by the type of film which is formed.  [The main principal 
functioning agent in this product is Pinolene®, a Terpenic polymer]. 

Proprietary Protected Technology 
Calif. Reg. No. 72- 50022-AA 

KEEP OUT OF REACH OF CHILDREN 

CAUTION 

Manufactured By
MILLER CHEMICAL & FERTILIZER CORPORATION 

P.O. Box 333 
Hanover, Pennsylvania 17331 

Net Contents: 2.5 Gallon Liquid 

GENERAL INFORMATION 

MILLER NU FILM P is a superior SPREADER STICKER adjuvant with non-ionic properties 
designed to improve the contact, wetting and adhesion of pesticides onto the plant surface. 
MILLER NU FILM P forms a soft film, which polymerizes.  This film reduces the effects of rainfall 
erosion, volatility and ultraviolet (UV) degradation on pesticide spray deposits.  Under most 
conditions, apply sprays containing MILLER NU FILM P at least one hour, during daylight, before 
an anticipated rain.  Sunlight, direct or indirect, for this time period is needed for the film to set. 
MILLER NU FILM P forms a soft, elastic film which tenaciously holds the pesticide on the crop 
foliage and greatly reduces rainfall and overhead irrigation erosion of the spray residue.  The 
MILLER NU FILM P film will withstand about 1 inch of rain for seven to ten days, thus insuring 
that pesticide sprays are not lost shortly after application.  MILLER NU FILM P will not foam, 
freeze or clog nozzles.  It has been proven effective when applied by any aircraft or ground 
sprayer. It improves the initial pesticide deposit and allows excellent re-distribution of aircraft and 
concentrate sprayer deposits, to give complete coverage.  Miller Chemical certifies that this 
product is a Synthetic substance allowed for use in organic crop production in compliance with 7 
CFR Part 205, Subpart A, 205.601(m)(1).  MILLER NU FILM P is Approved under Washington 
State’s Department of Agriculture Organic Food Program. 
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DIRECTIONS FOR USE 
MILLER NU FILM P may be used with products registered for: Agricultural, Forestry, Ornamental, 
Industrial Vegetation, Turf and Non-Cropland uses. 
MILLER NU FILM P may be applied by ground, aerial spray equipment in concentrate or dilute 
sprays. In most applications, use enough MILLER NU FILM P to allow for uniform wetting and 
deposition of the spray onto leaf surfaces without excess runoff. 
GROUND:  Dosage per acre 

Fungicides, Insecticides, Plant Growth Regulators …………………………. 4 oz. to 1 pt. 
Foliar Nutrients ………………………………………………………………….. 4 oz. to 1 pt. 
Herbicides ……………………………………………………………………….. 4 oz. to 1 pt. 

Dilute Sprays:  Greater than 100 gallons of spray solution per acre.  Use 4 oz. to 1 pint per 100 
gallons. 
AIR: Use 4 oz. to 1 pt. per acre. 
SPRINKLER or PIVOT IRRIGATION:  Use 8 oz. to 1 pint per acre. 

MIXING 
Prior to any pesticide application all spray mixing and application equipment must be cleaned. 
Fill spray tank half full of water and begin agitation.  Add pesticides as directed by label or in the 
following sequence: 

1. Dry flowables, water dispersible granules or soluble fertilizers 
2. Wettable Powders 
3. Flowables 
4. Emulsifiable Concentrates 
5. Add MILLER NU FILM P last and continue agitation. 

Rinse tank, lines and nozzles immediately after spraying, with water.  After rinsing, there may still 
be a small amount of sticky residue in the tank.  This will help to prevent rusting and corrosion.  It 
will not clog nozzles when sprayer is next used.  If spray happens to land on undesired surfaces, 
such as windows, cars, application equipment or others, it can be removed with soap and water, 
before the spray deposit is dry or with premium grade or white kerosene after the film has dried or 
set. To remove dried deposits from painted car surfaces, use standard tar remover products 
designed for use on painted car finishes. 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS AND DOMESTIC ANIMALS 

CAUTION 
PHYTOTOXICITY PRECAUTION: Under some environmental conditions, some pesticides or 
pesticide combinations may cause phytotoxicity on growing plants. Adjuvant products such as 
this product may increase the chance or the intensity of phytotoxicity. Use this product in a 
manner consistent with individual pesticide product recommendations. 
ENVIRONMENTAL HAZARDS: This product is not for aquatic use. Do not apply directly to 
water, or to areas where surface water is present or to intertidal areas below the mean high water 
mark. Do not contaminate water when cleaning equipment or disposing of equipment 
washwaters. 
STORAGE AND DISPOSAL: Do not contaminate water, food, or feed by storage and disposal. 
Pesticide Storage: Keep in original container.  Triple rinse (or equivalent) during mixing and 
loading. Pesticide Disposal:  Waste resulting from the use of this product must be disposed of 
on site or at an approved waste disposal facility.  Container Disposal: Recycling 
decontaminated containers is the best option of container disposal. The Agricultural Container 
Recycling Council (ACRC) operates the national recycling program. To contact your state and 
local ACRC recycler visit the ACRC web page at www.acrecycle.org. Decontaminated containers 
may also be disposed of in a sanitary landfill. 
Use this product in accordance with good agronomic practices, which include utilizing proven 
spray equipment set for proper coverage.  Do not make applications when temperatures are too 
hot. Applications should be made at temperature levels and when other environmental conditions 
in your area are such that your experience indicates the application will be compatible and will 
accomplish the desired result. 

http:www.acrecycle.org


LIMITED WARRANTY: The use of this material being beyond our control and involving elements 
of risk to human beings, animals, and vegetation, we do not make any warranty, express or 
implied, as to the effects of such use, when this product is not used in accordance with the 
directions as stated on this label. 

PA Right-To-Know: This product contains proprietary ingredient(s). This product is intellectual 
property of Miller Chemical & Fertilizer Corporation. 

January -2011 
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BU-pH-ER 
A Buffer Activator for Agricultura! Sprays 

PRINCIPAL FUNCTIONING AGENTS 
Phosphoric Acid, Prnpylene glycol, Caustic soda .................................................... 21.84% 

CONSTITUENTS INEFFECTIVE AS SPRAY ADJUVANT ................ Zl!..1.§:& 

Contains 0.1 pounds sodium per gallan. 

CA Reg. No. 1051181-50002 

KEEP OUT OF REACH OF CHILDREN 
CAUTION 

PRECAUTIONARY STATEMENTS 
HAZARDS TO HUMANS ANO DOMESTIC ANIMALS 

100% ... 

Caution: Avoid contact with eyes or skin. In case of contact, immediately ffush -eyes or skin with plenty of water. Get medical attention if irritation 
persists. 

·- .. ···••·· •.... - ---

FJRSTAID 

Have the product container or la bel with you when calling a poison control center or doctor, or going far treatment. 

1 
lf in eyes: • Hold eye open and rinse slowly and gentíy with water for 15-20 minutes. Remove contact fenses, if present, alter the first 5 

minutes, then continua rinsíng eye. 
• Call a poison control center ar doctor far treatrnent advice. 

lf on skin •Take off contaminated clót_hing. 
ordothing: • Rinse skin ímmediately wtth plenty of water for 15-20 Minutes. 

• Call a poison control center ar doctor far treatrnent advice . . . 

lf • Cal! a poison control OOritér _or doctor íffimediately for treatment advice. 
swallowed: • Have person _sip a g!ass af water if able to swallow. 

• Do_not induceVpmiling unl-ess to!d to do so by a poison control center or doctor. 
• Dó not give ailything by mouth to an unconscious person. 

• Move person_to fresh air. 
lf lnhale!t • lf person is riot breathing, caH 911 oran ambulance, then give artificial respiration, preferably mouth-to-mouth if possible. 

, Cali a poisort control center ar doctor far further treatment ac:Mce. 

GENERAL INFORMATION 
RNA BUpHER is a spray adjuvant designed to improve the effecfiveness of certain agricultura! chemicals by reducing the pH of higher alkaline 
water. May be used wtth suitable welting agents. 

Manufactured by: 
RNA NET CONTENTS: GALLONS 
PO Box 210, San Joaquín, CA 93660 

Plan!: 22312 Railroad Avenue 
San Joaquín, CA 93660 



RNA !lUpHER, Page 2 af 2 

DIRECTIONS FOR USE 
Use !he rata of one (1) lo four (4) plnts par 100 gaffons of spray solutloo. Maxímum emount ro be used wiff depend on !ha pH o! the waw 
supply. 

USE PRECAUTIONS 
RNA BUpHER may not bo compafihle with cortaln materials. Excessíve buffering of certaín nubilíorml and ero¡, protoction mataríais may cause 
phytotoxíci!y. 
NON COMPATIBILITY: RNA BUpHER is not compatible witt, hígh pH products such as non-raacted Time, lime sulfur, or phenoxy herbícides 
bu!fered to a pH lower !han 4.5. 
PHYTOTOXICITY: ExC8!lSM! buffering ola spray sollrtion that contains a oombinalion of wettablo powrlars or liquids may cause phytotoxici!y to 
certain fruils and vegetable.s. Excessive buffertng of su~ur, metal oxides, metal ~tes, metal ox;s:hloridos, metal hy<lroxld.$, metal carbonates, 
lime reactod metals, or neutral based metals suclí as basic copper orzinc may cause phytotoXícíty to lile buds, loovos orfruít Ploose contact !he 
manufacturer of the plant protection material for their recommended spray soluüon pH. 

STORAGEAND DISPOSAL 
PESTICIDE STORAGE: Keep out of reaclí of children and animals. Store in miglool con!ainers only. Store ín á cool, dry place and avoid 
oxcess heaL Carefull)' opon conlainers. Affer partial use, replru:e l\d and ctose tighlly. Do not pul com:entrate or dilutad material into !ood or 
drlnk conlainers. Do no! conlamínalll oihor pesficides, rorllllzllts, water, lood or feod by storage ar dísposaL In case ol spil, avoíd contact, 
ísolate areas and keop outanlmals and unprotected persons. Conf,oo spfll. Call CH!:fMREC {800)424-0000. 

To Confin• Spill: Díke surroundíng area or absorb with sand, cotlltler or camffi<l{<:iál .l:lay. Place dal)laged package in a holding containec 
lndentífy cont1m!s. · · · · · · 

PESTICIDE DISPOSAL: wastes rnsutting !rom the uso of 1his product may be dísposed of on slte oral an approved wast,, disposal lacility. 

CONTAINER DISPOSAL: Metal: Triple rinse (or equivalen!). Then oller for recycling or reconditíoning, or puncture and dispose of in a 
-------1-sanitary-Iandffll;-or-by-other--procodures approved-by state-nríd-loeal-aut~ori1ies:--Dó:not-cutor-weklmetal-containers:--P.lastr~Triple-ñnse-·· ----­

(ar equívnlen1). Toen offer for recycílng or recondi!ioníng, or P!lflCtllre ami dispose of in a sanílarJ lar.dfill, or íncineratton, or íf allowed by state 
and local authoritíe.s, by tlllrnlng. lf burood, stay out of smoke. · 

FOR MINI-BULK REALLABLE CONTAINERS: Retum the<lmply ronfairn>rtothed<i¡¡innl place of purchase. Reffllthls roo1aínorwith peslk:íde 
only. Cfeaning befare rofillíng is tho rosponsíbifil)' of lho refiller. Oo nof reuse thís cornaífl<lf far any o1her pUl¡)OOO. Cfeaning lhe contairnlr 

·- b\lfoIQ [ITT 8J9Í51><'SQ) !§ \@ fJ![ifJll!!J;i!)itlt)I. Pf t.~~ J¡J;,,')'f/jJ ~i~ll'.íJll\J.Q.~t IJll> ~ffl~( • •>- •<• . C , ,-, < e c~~C.-.• ,L •-~••• e - ·. _ _ _ • , ., < 

Do not reuse empty confainer. T1ip!& nnsa (oreqiiív~.,;,¡¡ during mÚ<ing ari<l loadi~g. Rocycting decontaminated coótainers is lile besloption of 
contimerdísposal Toi,AgrícuimI ConlllíoorRecyctíng Council (ACRC) operatos !he natíonal recycITng progmm. To conlact your stateand local 
ACRC rocycler visil theACRC W<lb page at www.acrecyclo.Ofll. Decontamiooted containers may also be dísposed of in a santtary lamffil. 

. - . 

Conditlons o! Sale and límitaóor¡ of W~rraniy an4 !Jaailliy, 

NOTICE: Read the en tiro Dírections for Use and Condílloñs of Sale and Lími\ation of Wruranty and Liahilíty beforo buying or using !he product. 
lf ttlo terms are not acce table retum tha rodad at once u erred, and lhe rehaso rice will be refunded. 

ALL STATEMEIIITS i,IADE HEREIN .ARE susJEcT TO APPLICABLE LAW, AND TO THE EXTENT THERE IS ANY INCONSISTENCY OR 
CONTENTION, APPL!CABLE LAW SH/>.L.~ fOVERK 
Toe Diredións íor U~ of 1fi& product musl be foílowed cm'efully. lt is impossible to efiminate ali risks inherontly assodated with the use of this 
produd ~ injury, íneffociivéhess, or other_u_~ coosequences may result beca use of many dñfemnt factora íncluding, without límitation1 

mooner óf use ar applícafum, ., __ combination willl ofher producis, or crop oondl'Joos. Ali such risks stiall be assumed by Buyer and 
User, and Buyer and Usar agree 1D llO!d Manufacturnr and Sellar hannless from 00\I ciaims rolatíng 1o suclí factors. 

Seller wammts that this proÍIÍlcl conforms to the chemlcaI descdp!ion on the Iabel, E)(CEPT FOR THIS WARRANTY, THE PRODUCT IS 
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APPENDIX H 

Sampler Photos 



East Side – Facing North 

East Side – Facing East 



East Side – Facing South 

East Side – Facing West 



South East Corner – Facing North 

South East Corner – Facing East 



South East Corner – Facing South 

South East Corner – Facing West 



South Side – Facing North 

South Side – Facing East 



South Side – Facing South 

South Side – Facing West 



South West Corner – Facing North 

South West Corner – Facing East 



South West Corner – Facing South 

South West Corner – Facing West 



West Side – Facing North 

West Side – Facing East 



West Side – Facing South 

West Side – Facing West 



North West Corner – Facing North 

North West Corner – Facing East 



North West Corner – Facing South 

North West Corner – Facing West 



North Side – Facing North 

North Side – Facing East 



North Side – Facing South 

North Side – Facing West 



North East Corner – Facing North 

North East Corner – Facing East 



North East Corner – Facing South 

North East Corner – Facing West 



Met Tower – Facing North 

Met Tower – Facing East 



Met Tower – Facing South 

Met Tower – Facing West 
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