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1. INTRODUCTION

For years, the California Department of Pesticide Regulation (CDPR) has monitored for
agricultural pesticides through long-term monitoring in the Central Coast and Imperial Valley.
However, the northernmost part of the state (e.g., forest land) has only been monitored through
various short-term special studies. Although much of Northern California is forested, there are
concentrated areas of farmland located in Del Norte, Modoc and Siskiyou counties. According to
CDPR’s pesticide use reports (CDPR 2013), commodities grown within these counties include
outdoor transplants, greenhouse plants in containers, potato, wheat, onion, alfalfa, and
strawberries. These crops are associated with a variety of pesticides that are potential candidates
for monitoring.

Limited monitoring data, reported by the California Environmental Data Exchange Network
(CEDEN 2016) and CDPR’s Surface Water Database (SURF; CDPR 2015), are available for
these three counties. In recent years, the Regional Water Board (Region 1 - North Coast) has
reported pesticide detections in Smith River and Klamath River (Del Norte County), whereas in
Pit River (Modoc County) no measurable pesticide concentrations have been reported. In
Siskiyou County, a wider range of pesticides have been detected in the Shasta River, Klamath
River, Scott River and Yreka Creek; however, these sites are not located near the agriculturally-
dominated area around the town of Tulelake. The lack of available data illustrates the need to
expand monitoring efforts to the northern part of the state in order to capture the effects of
current pesticide use and irrigation practices.

For 2016, agricultural monitoring in Northern California will focus on high-use areas with
limited historical data. This study is a preliminary investigation to determine the presence of
pesticides in surface waters located in the Smith River and Tulelake watersheds. New data from
Study 306 will be used to evaluate runoff and receiving waters in these agriculturally-dominated
areas of Northern California. Monitoring sites in these locations were selected based on high
pesticide use at the watershed level. Using CDPR’s Surface Water Monitoring Prioritization
Model (Luo et al. 2013, 2014, 2015), specific pesticides were identified for the watersheds of
interest, thus focusing the pesticide priority list for a given region.



2. OBJECTIVES

The goal of this project is to assess pesticide concentrations in agricultural runoff and receiving
waters in Northern California. Specific objectives include:

1) Prioritize pesticide monitoring candidates based on current use reports at the watershed
level;

2) Determine the presence and concentrations of prioritized pesticide active ingredients in
surface waters in the Smith River and Klamath River watersheds;

3) Analyze chemistry data to evaluate potential impacts on aquatic life.

3. PERSONNEL

This study will be conducted by staff from the Environmental Monitoring Branch, Surface Water
Protection Program. Key personnel are listed below:

Project Leader: April DaSilva, Ph.D.
Field Coordinator: Kaylynn Newhart
Reviewing Scientist: ~ Xin Deng, Ph.D.
Statistician: Dan Wang, Ph.D.

Laboratory Liaison:  Sue Peoples
Analytical Chemistry: Center for Analytical Chemistry, California Department of Food and
Agriculture (CDFA)

Questions concerning this monitoring project should be directed to April DaSilva, Environmental
Scientist, at (916) 445-0113 or by email at april.dasilva@cdpr.ca.gov.

4. STUDY PLAN

4.1 Selection of pesticides

Pesticides selected for monitoring were based on results from CDPR’s Surface Water Monitoring
Prioritization Model (Luo et al. 2013, 2014, 2015). This model identifies pesticide active
ingredients and degradates according to use and aquatic toxicity benchmark data. The model was
run to determine pesticides at both the county and watershed (HUC12) levels using pesticide use
data from 2012 to 2014.

To better understand pesticide use in both the Smith River and Tulelake watersheds throughout
the year and growing season, monitoring priority lists were generated. May and July were
identified to not only represent two months during the growing season that have different
pesticides applied, but they also have different irrigation methods and schedules. Northern
California agriculture is aided by cooler temperatures and increased rainfall compared to the rest
of the state, thus the growing season is shorter and depending on the crop (i.e., alfalfa), harvest
may occur a few times per season. As summer temperatures rise, irrigation increases. Thus,
sampling during May and July will not only reflect a difference in pesticide use but also the
variation in runoff volumes.


mailto:april.dasilva@cdpr.ca.gov

Active ingredients, for the three counties and representative watersheds, were chosen based on
the following criteria:
1. Pesticides with a final ranking score >9 are of high priority and shall be considered for
monitoring. Those with a final score <9, are considered to be low priority due to either low
use (use score <2) and/or low toxicity (toxicity score <3).

2. Pesticides with a use score >2 shall be considered for monitoring. Pesticides that were not
in the priority lists or had use scores < 2 may be monitored because they will be
concurrently analyzed with analytical groups (Table 4, Appendix 1) that contain pesticides
in the final monitoring list.

3. Pesticides that were ranked very low by the model are not included in the final
monitoring list (Table 4), unless they are in the chosen analytical method groups. Historical
monitoring data and/or availability of analytical methods were additional factors to help
arrive at a final list for monitoring.

Pesticide use in these regions is much lower compared to other agriculturally-dominated areas in
California. The resultant prioritization lists, therefore, are heavily based on pesticides with lower
use scores. The final monitoring list will be optimized to consider a broader range of pesticides
with lower use scores in order to increase monitoring candidates.

4.2 Selection of monitoring sites

Water quality monitoring will be conducted at eight sites within agriculturally-dominated areas
of Del Norte, Modoc and Siskiyou counties. These locations, which include creeks, drainage
canals and irrigation canals were selected 1) due to limited historical monitoring data as reported
by CDPR’s SURF database, 2) have pesticide use patterns that warrant monitoring, and 3) are
publically accessible.

Del Norte County

Ambient surface water monitoring will be conducted at two sites (SR_Ritmer and SR_Morrison)
within the Smith River watershed (Figure 1) in May and July of 2016. The monitoring priority
list for the Smith River watershed was generated using pesticide data from 20122014 (Table 1).
Due to lower pesticide use in the spring (May), monitoring will be limited to phenoxy herbicides,
diuron and imidacloprid, whereas, in the summer (July), monitoring will include phenoxy
herbicides, organophosphates and imidacloprid. There is use of other pesticides such as
chlorothalonil, iprodione and maneb; however, they will not be monitored due to 1) low use or
low detection frequency in previous monitoring studies, 2) prioritization model did not
recommend monitoring or 3) analytical methods are not available. The complete list of pesticides
to be monitored is provided in Table 4.

Modoc and Siskiyou Counties

Ambient surface water monitoring will be conducted in the following watersheds: Anderson
Rose Diversion Dam-Lost River, Copic Bay, Mills Creek-Tule Lake Valley, The Panhandle and
Tule Lake Valley-Lost River in May and July of 2016. These watersheds contain a variety of
private and leased lands that grow alfalfa, onion, wheat, potato and horseradish.



There will be six sites (plus a planned back-up site) that represent the Tulelake region (Figure 2,
Table 3). Two sites (Oregon_In_1 and Oregon_In_2) along the California-Oregon border will be
monitored to identify pesticide inputs originating from Oregon. These sites are important to
include as the Tulelake Irrigation District (TID) receives their surface water supplies from the
Klamath River via the Lost River Diversion Channel, which travels into California from Oregon.
Moreover, many agricultural fields along the diversion channel and the state-line (Oregon side)
receive tailwater from fields within the Klamath Irrigation District that may contribute unknown
pesticides, thus potentially impacting irrigation waters prior to use in California.

The TID delivers surface water from its J-Canal (23 miles long) through a channelized lateral
canal system that extends south-east, before turning back west; it is the main water system for
the Copic Bay Watershed. Irrigation tailwater is collected into drainage systems and discharge is
either pumped back into the canal system or into Tule Lake Wildlife Refuge (Sump 1A or Sump
1B).Water stored within the sumps may be re-diverted for irrigation or discharged into the P-
Canal, which enters the Lower Klamath National Wildlife Refuge (MBK Engineers 2013). A
representation of the TID and drainage network is provided in Figure 3.

Two sites (TL_Main_1 and TL_Main_2) along the main drain that runs along the north side of
the Tule Lake Wildlife Refuge (Sump 1A) will be sampled. Both sites are separate and will
collect runoff from different large blocks of fields without overlap. Sites within the main drains
will be sampled near water pump stations to identify what is in the runoff and what may be
redeposited onto other fields when water is redistributed for use.

Two sites (Copic_Bay_In and Copic_Bay_Out) will represent the Copic Bay Watershed, which
receives water towards the end of the J-Canal. At the input, irrigation water includes water from
the J-Canal and tailwater that has been collected into the nearest lateral drain and pumped for
use. The output of Copic Bay is pumped into Sump 1B. This section of land is important to
monitor as irrigation return flow from the north-eastern part of the Tulelake region may impact
the fields within Copic Bay.

In order to understand pesticide use in the Tulelake region, each of the six sites will be monitored
for the same pesticides. The monitoring priority list for these watersheds was generated using
pesticide data from 2012-2014 (Table 2). In the spring (May), monitoring will be limited to
phenoxy herbicides, triazines, dinitroanilines and imidacloprid, whereas, in the summer (July),
monitoring will include phenoxy herbicides, triazines, dinitroanilines, and organophosphates.
There is use of other pesticides such as paraquat dichloride, glyphosate and oxamyl; however,
they will not be monitored for due to either 1) low use or low detection frequency in previous
monitoring studies, 2) prioritization model did not recommend monitoring or 3) analytical
methods are not currently available. The complete list of pesticides to be monitored is provided
in Table 4.

4.3 SAMPLING

Surface water grab samples will be collected into 1-L amber glass bottles from each field site.
Samples will be transported on ice and stored in a refrigerator (4°C) until analyzed. CDPR staff



will transport samples following procedures outlined in CDPR SOP QAQC004.01 (Jones, 1999).
A chain-of-custody record will be completed for each sample.

4.4 FIELD MEASUREMENTS

Water quality measurements (pH, temperature, dissolved oxygen, turbidity, and specific
conductivity) will be collected in situ during each sampling trip. Using a YSI-EXO 1 multi-
parameter Sonde unit to collect measurements, methods outlined in Doo and He (2008) will be
followed (https://www.ysi.com/productsdetail.php?EXO1-Water-Quality-Sonde-89).

5. CHEMICAL ANALYSIS

The Center for Analytical Chemistry, California Department of Food and Agriculture (CDFA,
Sacramento, CA) will conduct the chemical analyses for this study. CDFA will analyze five
pesticide classes, which will include 34 chemical compounds (Table 4, Appendix 1). Laboratory
QA/QC will follow CDPR guidelines provided in the Standard Operating Procedure
QAQCO001.00 (Segawa 1995). Extractions will include laboratory blanks and matrix spikes. The
analytical methods, method detection limits, reporting limits and detected compounds will be
reported by the lab for each sample set.

6. DATA ANALYSIS

Concentrations of pesticides in water will be reported as micrograms per liter (ug/L)/parts per
billion (ppb) or nanograms per liter (ng/L)/parts per trillion (ppt). Data generated from this study
will be entered into a Microsoft Office Access database that will hold all field measurements and
laboratory data. Resulting pesticide concentrations will be evaluated against aquatic life toxicity
benchmark values, water quality limits or other toxicity data (CCVRWQCB 2012; US EPA
2016). As data are collected, a multi-year data assessment may identify patterns and trends in
detections.

7. TIMETABLE

Field Sampling: May 2016—September 2016
Chemical Analysis: May 2016—October 2016
Draft Report: March 2017

8. BUDGET

The estimated cost for the CDFA chemical analyses is $59,580 (Table 5). This cost includes a
lab verification study (15 samples) for metribuzin.
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Figure 1. Monitoring sites in Ritmer Creek and Morrison Creek in Del Norte County.
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Figure 2. Monitoring sites of Tulelake in Modoc and Siskiyou Counties.
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Figure 3. Representation of the Tulelake Irrigation District’s drainage system

POPPeTS

ayraed WIS
Rl

e et i e e

T

10



Table 1. Pesticide prioritization model results (2012-2014 use) for surface water monitoring in Del Norte

County (Smith River, CA).

Smith River Watershed, Drainage Area = 102 km®
HUC12: 180101010404
Active Ingredient Use Toxicity Final Model Rec_:om_mended

Score Score Score Monitoring
PHORATE® 4 5 20 YES
CHLOROTHALONIL 5 4 20 NO?
PERMETHRIN 2 6 12 YES
DISULFOTON® 3 4 12 YES
DIURON® 3 4 12 YES
ETHOPROP® 3 3 9 YES
DDVP® 1 6 6 YES
CARBARYL 1 5 5 YES
IMIDACLOPRID 1 3 3 YES

D Low use.

2 Short persistence defined by the prioritization model.
¥ Low bioavailability in water-sediment system.
4 Analytical method not currently available.

@ pesticides that will be monitored for in May only
® pesticides that will be monitored for in July only

11



Table 2. Pesticide prioritization model results (2012-1014 use) for surface water monitoring in Modoc

and Siskiyou counties (Tulelake, CA).

Anderson Rose Diversion Dam-Lost River Watershed, Drainage Area = 96 km?

HUC12: 180102040903

Active Ingredient Use Toxicity Final Model Rec':om'mended
Score Score Score Monitoring
METRIBUZIN 4 4 20 YES
DIQUAT DIBROMIDE 2 5 10 NO®
2,4-D 3 3 9 YES
MCPA 1 2 2 YES
B:EAAEMHBéLAMINE SALT ! 1 1 YES
Copic Bay Watershed, Drainage Area = 87 km?
HUC12: 180102041109
Active Ingredient Use Toxicity Final Model Re(_:om.mended
Score Score Score Monitoring
METRIBUZIN 4 4 16 YES
DIMETHOATE 5 3 15 YES
CHLORPYRIFOS 2 6 12 YES
CHLOROTHALONIL 3 4 12 NO?
PENDIMETHALIN 3 4 12 YES
MALATHION 2 5 10 YES
PARAQUAT DICHLORIDE 2 5 10 YES
2,4-D 3 3 9 YES
METHOMYL 2 4 8 YES
MANCOZEB 2 3 6 NO?
OXYFLUORFEN 1 5 5 YES
HEXAZINONE 1 4 4 YES
MCPA 2 2 4 YES

Mills Creek-Tule Lake Valley Watershed, Drainage Area = 224 km?

HUC12: 180102040906

Active Ingredient Use Toxicity Final Model Ret_:om_mended
Score Score Score Monitoring
METRIBUZIN 5 4 20 YES
CHLORPYRIFOS® 3 6 18 YES
PARAQUAT DICHLORIDE 3 5 15 YES™
2,4-D 5 3 15 YES
PENDIMETHALIN 3 4 12 YES
DIMETHOATE® 4 3 12 YES
MALATHION® 2 5 10 YES
DIQUAT DIBROMIDE 2 5 10 NO?
MANCOZEB 3 3 NO?
BENTAZON, SODIUM SALT 3 3 YES*
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CHLOROTHALONIL 2 4 8 NO?
AZOXYSTROBIN 2 3 6 YES
OXYFLUORFEN 1 5 5 YES
MCPA 2 2 4 YES
The Panhandle Watershed, Drainage Area = 196 km?
HUC12: 180102041001
Active Ingredient Use Toxicity Final Model Rec':om.mended
Score Score Score Monitoring
PENDIMETHALIN 4 4 16 YES
METRIBUZIN 4 4 16 YES
DIMETHOATE® 5 3 15 YES
CHLORPYRIFOS® 2 6 12 YES
2,4-D 3 3 9 YES
MANCOZEB 3 3 9 NO?
CHLOROTHALONIL 2 4 8 NO?
AZOXYSTROBIN 2 3 6 YES
MCPA 3 2 6 YES
Tule Lake Valley-Lost River Watershed, Drainage Area = 167 km?
HUC12: 180102040904
Active Ingredient Use Toxicity Final Model Regom_mended
Score Score Score Monitoring
PENDIMETHALIN 5 4 20 YES
METRIBUZIN 5 4 20 YES
PARAQUAT DICHLORIDE 3 5 15 YES™*
CHLORPYRIFOS® 2 6 12 YES
CHLOROTHALONIL 3 4 12 NO?
2,4-D 4 3 12 YES
DIMETHOATE® 4 3 12 YES
MALATHION® 2 5 10 YES
DIQUAT DIBROMIDE 2 5 10 NO?
MANCOZEB 3 3 9 NO?
BENTAZON, SODIUM SALT 3 3 9 YES*
DIURON 2 4 8 YES
IMIDACLOPRID® 2 3 6 YES
AZOXYSTROBIN 2 3 6 YES
OXAMYL 2 3 6 NO?
MCPA 3 2 6 YES
D Low use.

2 Short persistence defined by the prioritization model.
¥ Low bioavailability in water-sediment system.
“ Analytical method not currently available.

@ pesticides that will be monitored for in May only
®) pesticides that will be monitored for in July only
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Table 3. Sampling site information for study 306 in 2016.

Site ID Site Location County Watershed Latitude Longitude
. Morrison Creek at
SR_Morrison S Fred D Haight Dr Del Smith River 41.903200 | -124.146505
SR_Ritmer Ritmer Creek at Hwy 101 | O"® 41.937004 | -124.175233
. Mills Creek-Tule
Copic_Bay In Canal near County Rd 141 Lake Valley 41.890151 | -121.350086
Copic_Bay_Out Canal at County Rd 131 The Panhandle | 41817061 | -121.394928
(east) near railroad tracks
. Wildlife Refuge entrance
Copic_Bay_Out_BU at Rim Rd Modoc The Panhandle 41.830194 | -121.435749
Tule Lake Valley-
Main Drain at County Rd Lost River
TL_Main_2 111 and North Dike Rd and 41.900527 | -121.418707
East Side Mills Creek-Tule
Lake Valley
Anderson Rose
Oregon_In_1 J-Canal at Malone Road Diversion Dam-Lost | 42.010562 | -121.561211°
River
Oregon_In_2 J-Canal at Harpold Road | Siskiyou 42.003344 | -121.447338
- - Tule Lake Valley-
. Main Drain at North .
TL_Main_1 Dike Rd West Side Lost River 41.941178 | -121.506828
Table 4. Analytical chemical suites to be monitored for.
Phenoxy Screen Organophosphates Triazine Long Dinitroaniline Imidacloprid
(PX) Screen (OP-U) Screen(TR) Screen (DN) (IMD)
2,4-D Chlorpyrifos Atrazine Benfluralin Imidacloprid
Dicamba DDVP (Dichlorvos) ACET Ethalfluralin
MCPA Dimethoate Bromacil Oryzalin
Triclopyr Disulfoton DACT Oxyfluorfen
Ethoprop DEA Pendimethalin
Fenamiphos Diuron Prodiamine
Malathion Hexazinone Trifluralin
Methidathion Metribuzin
Methyl Parathion Prometon
Thimet (Phorate) Prometryn
Norflurazon
Simazine
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Table 5. Analytical cost estimate for agricultural samples collected in Northern California.

Analytical Screen Total * Cost/sample Cost Estimate
samples
Phenoxy (PX) 18 690 12,420
Organophosphates (OP-U) 9 780 7,020
Triazines long (TR) 15 864 12,960
Dinitroanilines (DN) 13 960 12,480
Imidacloprid (IMD) 11 600 6,600
Metribuzin lab verification 15 540 8,100
Total $59,580

*QC samples included in the total number of samples
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Appendix 1. CDFA analytical method details.

Method

Analytical . ; I Reporting
Suite Chemical Detecéﬂg;\Lg_lmlt Limit (ug/L)
Phenoxy (PX) 2,4-D 0.015 0.05
Instrument: GC/MS Dicamba 0.017 0.05
Method#: EMON-SM-05-012 MCPA 0.022 0.05
Triclopyr 0.020 0.05
Organophosphates (OP) Azinphos-methyl 0.0099 0.05
Instrument: GC/FPD/MS Chlorpyrifos 0.0109 0.04
Method#: EMON-SM-46 Diazinon 0.0110 0.04
Dichlorvos 0.0098 0.05
Dimethoate 0.0079 0.04
Disulfoton 0.0093 0.04
Ethoprophos 0.0098 0.05
Fenamiphos 0.0125 0.05
Fonofos 0.0080 0.04
Malathion 0.0117 0.04
Methidathion 0.0111 0.05
Methyl Parathion 0.0080 0.03
Phorate 0.0083 0.05
Propenofos 0.0114 0.05
Tribufos (DEF) 0.0142 0.05
Triazines (TR) Atrazine 0.016 0.05
Instrument: LC/MS Bromacil 0.031 0.05
Method#: EM 62.9 Cyanazine 0.013 0.05
Diuron 0.022 0.05
Hexazinone 0.040 0.05
Metribuzin 0.025 0.05
Norflurazon 0.019 0.05
Prometon 0.016 0.05
Simazine 0.013 0.05
Prometryn 0.016 0.05
Deethyl Atrazine (DEA) 0.010 0.05
Deisopropyl Atrazine (ACET) 0.030 0.05
Diamino Chlorotraizine (DACT) 0.016 0.05
Dinitroanilines (DN) Benfluralin 0.0135 0.05
Instrument: GC/MS/MS or Ethalfluralin 0.0160 0.05
LC/MS Oryzalin 0.0210 0.05
Method#: EMON-SM-05-06 Oxyfluorfen 0.0166 0.05
Pendimethalin 0.0155 0.05
Prodiamine 0.0162 0.05
Trifluralin 0.0147 0.05
Imidacloprid
Instrument: LC/MS Imidacloprid 0.0394 0.05

Method#: EMON-SM-05-023
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Appendix Il. Sampling Site Information for Study 306 in 2016

Site ID County Watershed Latitude Longitude Site Type | Site Location
. I Receiving . .
SR_Morrison Del Norte Smith River 41.9032 -124.146505 Water Morrison Creek at S Fred D Haight Dr.
. I Receiving .
SR_Ritmer Del Norte Smith River 41.937004 | -124.175233 Water Ritmer Creek at Hwy 101
Anderson Rose Irrigation
Oregon_In_1 Klamath Diversion Dam- | 42.010562 | -121.561211° District J-Canal at Malone Road
Lost River Canal
Oregon_In_2 Klamath Klamath 42.003344 | -121.447338 | Ag Drain J-Canal at Harpold Road
Copic_Bay_In | Modoc | MillsCreek-Tule |4 g90151 | -121.350086 | Ag Drain Canal near County Rd 141
Lake Valley
Copic_Bay Out | Modoc | The Panhandle | 41.817061 | -121.394928 | AgDrain | CanalatCounty R‘grgg’&s(ea“) near railroad
Coplc_Bay__Out Modoc The Panhandle | 41.830194 | -121.435749 | Ag Drain Wildlife Refuge entrance at Rim Rd
(Back-up site)
Tule Lake
Valley-Lost . .
TL_Main_2 | Modoc | Riverand Mills | 41.900527 | -121.418707 | AgDrain | MainDrainatCounty Rd 111 and North
Dike Rd East Side
Creek-Tule Lake
Valley
Tule Lake
TL_Main_1 Siskiyou Valley-Lost 41941178 | -121.506828 | Ag Drain Main Drain at North Dike Rd West Side
River
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Appendix I11. Water Quality Data for Study 306 in 2016.

Site ID Sample Site Type Event Water | Temp pH DO Cond Salinity | TDS
Date Type Flow (°C) (unit) | (mg/L) | (mS/cm) (ppt) (/L)
Oregon_In_1 5/24/2016 "g%f\gf” Nonstorm | Flowing | 15.6 | 853 | 969 | 0.257 012 | 0.167
Oregon_In_2 5/24/2016 | AgDrain | Nonstorm | Flowing 19.8 9.22 14.13 0.277 0.13 0.181
TL_Main_1 5/24/2016 | AgDrain | Nonstorm | Flowing 17.7 7.42 1.4 1.038 0.52 0.682
TL_Main_2 5/24/2016 | Ag Drain | Nonstorm | Flowing 18.2 8.14 5.04 0.533 0.25 0.301
Copic__In 5/24/2016 | Ag Drain | Nonstorm | Flowing 18.1 9.18 12.07 0.243 0.12 0.158
Copic_Out 5/24/2016 | Ag Drain | Nonstorm | Flowing 18.9 9.32 13.69 0.311 0.15 0.202
SR_Morrison 5/25/2016 fo/e;t‘grng Nonstorm | Flowing | 135 | 6.91 9.5 0.066 003 | 0.043
SR_Ritmer 5/25/2016 fo/e;t‘grng Nonstorm | Flowing | 13.7 699 | 102 | 0.107 0.05 | 0.069
Oregon_In_1 7/25/2016 "g%?}gf” Nonstorm | Flowing | 238 | 825 | 558 | 0.202 009 | 0131
Oregon_In_2 7/25/2016 | AgDrain | Nonstorm | Flowing 26.2 8.67 7.98 0.266 0.13 0.173
TL Main_1 7/25/2016 | Ag Drain No record due to ponded/stagnant water
TL Main_2 7/25/2016 | Ag Drain | Nonstorm | Flowing 25.3 8.64 7.51 0.261 0.12 0.170
Copic_In 7/25/2016 | Ag Drain | Nonstorm | Flowing 25.2 8.82 9.92 0.225 0.11 0.146
Copic_Out 7/25/2016 | Ag Drain | Nonstorm | Flowing 25.4 8.59 1151 0.392 0.19 0.254
SR_Morrison 7/26/2016 Receiving No record due to dry creek
Water
SR_Ritmer 7/26/2016 Rf/f/e;t"eir”g Nonstorm | Flowing | 16.9 | 7.22 | 874 0.22 011 | 0.145
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Appendix V. Water Monitoring Data for Study 306 in 2016.

Site ID Site Type Sample Date | Event Type Analyte Name Result* RL MDL

(Mg/L) (Hg/L) (Hg/L)
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm 2,4-D Trace 0.05 0.01500
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Dicamba ND 0.05 0.01700
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm MCPA ND 0.05 0.02200
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Triclopyr ND 0.05 0.02000
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Imidacloprid ND 0.05 0.03940
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Benfluralin ND 0.05 0.01500
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Oryzalin ND 0.05 0.02100
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Pendimethalin ND 0.05 0.01900
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Prodiamine ND 0.05 0.02000
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Trifluralin ND 0.05 0.01500
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm ACET ND 0.05 0.03000
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Atrazine ND 0.05 0.01600
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Bromacil ND 0.05 0.03100
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm DACT ND 0.05 0.01600
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm DEA ND 0.05 0.01000
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Diuron ND 0.05 0.02200
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Hexazinone ND 0.05 0.04000
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Metribuzin ND 0.05 0.02500
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Norflurazon ND 0.05 0.01900
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Prometon ND 0.05 0.01600
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Prometryn ND 0.05 0.01600
Oregon_In_1 | Irrigation Canal 5/24/2016 Nonstorm Simazine ND 0.05 0.01300
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm 2,4-D Trace 0.05 0.01500
Oregon_In 2 | Ag Drain 5/24/2016 Nonstorm Dicamba ND 0.05 0.01700
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm MCPA ND 0.05 0.02200
Oregon_In 2 | Ag Drain 5/24/2016 Nonstorm Triclopyr ND 0.05 0.02000
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Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Imidacloprid ND 0.05 0.03940
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Benfluralin ND 0.05 0.01500
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Oryzlin ND 0.05 0.02100
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Pendimethalin ND 0.05 0.01900
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Prodiamine ND 0.05 0.02000
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Trifluralin ND 0.05 0.01500
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm ACET ND 0.05 0.03000
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Atrazine ND 0.05 0.01600
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Bromacil ND 0.05 0.03100
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm DACT ND 0.05 0.01600
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm DEA ND 0.05 0.01000
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Diuron ND 0.05 0.02200
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Hexazinone ND 0.05 0.04000
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Metribuzin Trace 0.05 0.02500
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Norflurazon ND 0.05 0.01900
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Prometon ND 0.05 0.01600
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Prometryn ND 0.05 0.01600
Oregon_In_2 | Ag Drain 5/24/2016 Nonstorm Simazine ND 0.05 0.01300
TL Main_1 Ag Drain 5/24/2016 Nonstorm 2,4-D 0.127 0.05 0.01500
TL Main 1 Ag Drain 5/24/2016 Nonstorm Dicamba 0.057 0.05 0.01700
TL Main_1 Ag Drain 5/24/2016 Nonstorm MCPA ND 0.05 0.02200
TL Main_1 Ag Drain 5/24/2016 Nonstorm Triclopyr ND 0.05 0.02000
TL Main_1 Ag Drain 5/24/2016 Nonstorm Imidacloprid ND 0.05 0.03940
TL Main_1 Ag Drain 5/24/2016 Nonstorm Benfluralin ND 0.05 0.01500
TL Main_1 Ag Drain 5/24/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
TL_Main_1 Ag Drain 5/24/2016 Nonstorm Oryzlin ND 0.05 0.02100
TL_Main_1 Ag Drain 5/24/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
TL Main_1 Ag Drain 5/24/2016 Nonstorm Pendimethalin ND 0.05 0.01900
TL_Main_1 Ag Drain 5/24/2016 Nonstorm Prodiamine ND 0.05 0.02000
TL Main_1 Ag Drain 5/24/2016 Nonstorm Trifluralin ND 0.05 0.01500
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TL Main_1 Ag Drain 5/24/2016 Nonstorm ACET ND 0.05 0.03000
TL Main_1 Ag Drain 5/24/2016 Nonstorm Atrazine ND 0.05 0.01600
TL Main_1 Ag Drain 5/24/2016 Nonstorm Bromacil ND 0.05 0.03100
TL Main_1 Ag Drain 5/24/2016 Nonstorm DACT ND 0.05 0.01600
TL Main 1 Ag Drain 5/24/2016 Nonstorm DEA ND 0.05 0.01000
TL Main_1 Ag Drain 5/24/2016 Nonstorm Diuron ND 0.05 0.02200
TL Main 1 Ag Drain 5/24/2016 Nonstorm Hexazinone ND 0.05 0.04000
TL Main_1 Ag Drain 5/24/2016 Nonstorm Metribuzin ND 0.05 0.02500
TL Main_1 Ag Drain 5/24/2016 Nonstorm Norflurazon ND 0.05 0.01900
TL Main_1 Ag Drain 5/24/2016 Nonstorm Prometon ND 0.05 0.01600
TL Main_1 Ag Drain 5/24/2016 Nonstorm Prometryn ND 0.05 0.01600
TL Main_1 Ag Drain 5/24/2016 Nonstorm Simazine ND 0.05 0.01300
TL_ Main 2 Ag Drain 5/24/2016 Nonstorm 2,4-D 0.061 0.05 0.01500
TL Main 2 Ag Drain 5/24/2016 Nonstorm Dicamba Trace 0.05 0.01700
TL_ Main 2 Ag Drain 5/24/2016 Nonstorm MCPA ND 0.05 0.02200
TL Main_2 Ag Drain 5/24/2016 Nonstorm Triclopyr ND 0.05 0.02000
TL Main 2 Ag Drain 5/24/2016 Nonstorm Imidacloprid ND 0.05 0.03940
TL_ Main 2 Ag Drain 5/24/2016 Nonstorm Benfluralin ND 0.05 0.01500
TL Main 2 Ag Drain 5/24/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
TL_Main_2 Ag Drain 5/24/2016 Nonstorm Oryzlin ND 0.05 0.02100
TL Main 2 Ag Drain 5/24/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
TL_ Main 2 Ag Drain 5/24/2016 Nonstorm Pendimethalin ND 0.05 0.01900
TL_ Main 2 Ag Drain 5/24/2016 Nonstorm Prodiamine ND 0.05 0.02000
TL Main 2 Ag Drain 5/24/2016 Nonstorm Trifluralin ND 0.05 0.01500
TL_ Main 2 Ag Drain 5/24/2016 Nonstorm ACET ND 0.05 0.03000
TL Main 2 Ag Drain 5/24/2016 Nonstorm Atrazine ND 0.05 0.01600
TL_ Main_2 Ag Drain 5/24/2016 Nonstorm Bromacil ND 0.05 0.03100
TL_Main 2 Ag Drain 5/24/2016 Nonstorm DACT ND 0.05 0.01600
TL_Main 2 Ag Drain 5/24/2016 Nonstorm DEA ND 0.05 0.01000
TL_ Main_2 Ag Drain 5/24/2016 Nonstorm Diuron ND 0.05 0.02200
TL_Main_2 Ag Drain 5/24/2016 Nonstorm Hexazinone ND 0.05 0.04000
TL_ Main_2 Ag Drain 5/24/2016 Nonstorm Metribuzin ND 0.05 0.02500
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TL Main_2 Ag Drain 5/24/2016 Nonstorm Norflurazon ND 0.05 0.01900
TL_ Main 2 Ag Drain 5/24/2016 Nonstorm Prometon ND 0.05 0.01600
TL Main_2 Ag Drain 5/24/2016 Nonstorm Prometryn ND 0.05 0.01600
TL Main_2 Ag Drain 5/24/2016 Nonstorm Simazine ND 0.05 0.01300
Copic_In Ag Drain 5/24/2016 Nonstorm 2,4-D 0.123 0.05 0.01500
Copic_In Ag Drain 5/24/2016 Nonstorm Dicamba Trace 0.05 0.01700
Copic_In Ag Drain 5/24/2016 Nonstorm MCPA ND 0.05 0.02200
Copic_In Ag Drain 5/24/2016 Nonstorm Triclopyr ND 0.05 0.02000
Copic_In Ag Drain 5/24/2016 Nonstorm Imidacloprid ND 0.05 0.03940
Copic_In Ag Drain 5/24/2016 Nonstorm Benfluralin ND 0.05 0.01500
Copic_In Ag Drain 5/24/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
Copic_In Ag Drain 5/24/2016 Nonstorm Oryzlin ND 0.05 0.02100
Copic_In Ag Drain 5/24/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
Copic_In Ag Drain 5/24/2016 Nonstorm Pendimethalin ND 0.05 0.01900
Copic_In Ag Drain 5/24/2016 Nonstorm Prodiamine ND 0.05 0.02000
Copic_In Ag Drain 5/24/2016 Nonstorm Trifluralin ND 0.05 0.01500
Copic_In Ag Drain 5/24/2016 Nonstorm ACET ND 0.05 0.03000
Copic_In Ag Drain 5/24/2016 Nonstorm Atrazine ND 0.05 0.01600
Copic_In Ag Drain 5/24/2016 Nonstorm Bromacil ND 0.05 0.03100
Copic_In Ag Drain 5/24/2016 Nonstorm DACT ND 0.05 0.01600
Copic_In Ag Drain 5/24/2016 Nonstorm DEA ND 0.05 0.01000
Copic_In Ag Drain 5/24/2016 Nonstorm Diuron ND 0.05 0.02200
Copic_In Ag Drain 5/24/2016 Nonstorm Hexazinone ND 0.05 0.04000
Copic_In Ag Drain 5/24/2016 Nonstorm Metribuzin ND 0.05 0.02500
Copic_In Ag Drain 5/24/2016 Nonstorm Norflurazon ND 0.05 0.01900
Copic_In Ag Drain 5/24/2016 Nonstorm Prometon ND 0.05 0.01600
Copic_In Ag Drain 5/24/2016 Nonstorm Prometryn ND 0.05 0.01600
Copic_In Ag Drain 5/24/2016 Nonstorm Simazine ND 0.05 0.01300
Copic_Out Ag Drain 5/24/2016 Nonstorm 2,4-D 0.579 0.05 0.01500
Copic_Out Ag Drain 5/24/2016 Nonstorm Dicamba 0.143 0.05 0.01700
Copic_Out Ag Drain 5/24/2016 Nonstorm MCPA ND 0.05 0.02200
Copic_Out Ag Drain 5/24/2016 Nonstorm Triclopyr ND 0.05 0.02000
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Copic_Out Ag Drain 5/24/2016 Nonstorm Imidacloprid ND 0.05 0.03940
Copic_Out Ag Drain 5/24/2016 Nonstorm Benfluralin ND 0.05 0.01500
Copic_Out Ag Drain 5/24/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
Copic_Out Ag Drain 5/24/2016 Nonstorm Oryzlin ND 0.05 0.02100
Copic_Out Ag Drain 5/24/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
Copic_Out Ag Drain 5/24/2016 Nonstorm Pendimethalin ND 0.05 0.01900
Copic_Out Ag Drain 5/24/2016 Nonstorm Prodiamine ND 0.05 0.02000
Copic_Out Ag Drain 5/24/2016 Nonstorm Trifluralin ND 0.05 0.01500
Copic_Out Ag Drain 5/24/2016 Nonstorm ACET ND 0.05 0.03000
Copic_Out Ag Drain 5/24/2016 Nonstorm Atrazine ND 0.05 0.01600
Copic_Out Ag Drain 5/24/2016 Nonstorm Bromacil ND 0.05 0.03100
Copic_Out Ag Drain 5/24/2016 Nonstorm DACT ND 0.05 0.01600
Copic_Out Ag Drain 5/24/2016 Nonstorm DEA ND 0.05 0.01000
Copic_Out Ag Drain 5/24/2016 Nonstorm Diuron ND 0.05 0.02200
Copic_Out Ag Drain 5/24/2016 Nonstorm Hexazinone ND 0.05 0.04000
Copic_Out Ag Drain 5/24/2016 Nonstorm Metribuzin ND 0.05 0.02500
Copic_Out Ag Drain 5/24/2016 Nonstorm Norflurazon ND 0.05 0.01900
Copic_Out Ag Drain 5/24/2016 Nonstorm Prometon ND 0.05 0.01600
Copic_Out Ag Drain 5/24/2016 Nonstorm Prometryn ND 0.05 0.01600
Copic_Out Ag Drain 5/24/2016 Nonstorm Simazine ND 0.05 0.01300
SR _Morrison | Receiving Water 5/25/2016 Nonstorm 2,4-D ND 0.05 0.01500
SR_Morrison | Receiving Water | 5/25/2016 Nonstorm Dicamba ND 0.05 0.01700
SR_Morrison | Receiving Water 5/25/2016 Nonstorm MCPA ND 0.05 0.02200
SR _Morrison | Receiving Water 5/25/2016 Nonstorm Triclopyr ND 0.05 0.02000
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Imidacloprid ND 0.05 0.03940
SR _Morrison | Receiving Water 5/25/2016 Nonstorm ACET ND 0.05 0.03000
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Atrazine ND 0.05 0.01600
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Bromacil ND 0.05 0.03100
SR_Morrison | Receiving Water 5/25/2016 Nonstorm DACT ND 0.05 0.01600
SR_Morrison | Receiving Water 5/25/2016 Nonstorm DEA ND 0.05 0.01000
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Diuron ND 0.05 0.02200
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Hexazinone ND 0.05 0.04000
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SR_Morrison | Receiving Water | 5/25/2016 Nonstorm Metribuzin ND 0.05 0.02500
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Norflurazon ND 0.05 0.01900
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Prometon ND 0.05 0.01600
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Prometryn ND 0.05 0.01600
SR_Morrison | Receiving Water 5/25/2016 Nonstorm Simazine ND 0.05 0.01300
SR_Ritmer Receiving Water 5/25/2016 Nonstorm 2,4-D ND 0.05 0.01500
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Dicamba ND 0.05 0.01700
SR_Ritmer Receiving Water 5/25/2016 Nonstorm MCPA ND 0.05 0.02200
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Triclopyr ND 0.05 0.02000
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Imidacloprid 0.082 0.05 0.03940
SR_Ritmer Receiving Water 5/25/2016 Nonstorm ACET ND 0.05 0.03000
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Atrazine ND 0.05 0.01600
SR_Ritmer Receiving Water | 5/25/2016 Nonstorm Bromacil ND 0.05 0.03100
SR_Ritmer Receiving Water 5/25/2016 Nonstorm DACT ND 0.05 0.01600
SR_Ritmer Receiving Water 5/25/2016 Nonstorm DEA ND 0.05 0.01000
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Diuron Trace 0.05 0.02200
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Hexazinone ND 0.05 0.04000
SR_Ritmer Receiving Water | 5/25/2016 Nonstorm Metribuzin ND 0.05 0.02500
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Norflurazon ND 0.05 0.01900
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Prometon ND 0.05 0.01600
SR_Ritmer Receiving Water 5/25/2016 Nonstorm Prometryn ND 0.05 0.01600
SR_Ritmer Receiving Water | 5/25/2016 Nonstorm Simazine ND 0.05 0.01300
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm 2,4-D 0.089 0.05 0.01500
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Dicamba Trace 0.05 0.01700
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm MCPA ND 0.05 0.02200
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Triclopyr ND 0.05 0.02000
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Benfluralin ND 0.05 0.01500
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Oryzlin ND 0.05 0.02100
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Pendimethalin ND 0.05 0.01900
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Prodiamine ND 0.05 0.02000
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Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Trifluralin ND 0.05 0.01500
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm ACET ND 0.05 0.03000
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Atrazine ND 0.05 0.01600
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Bromacil ND 0.05 0.03100
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm DACT ND 0.05 0.01600
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm DEA ND 0.05 0.01000
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Diuron ND 0.05 0.02200
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Hexazinone ND 0.05 0.04000
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Metribuzin ND 0.05 0.02500
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Norflurazon ND 0.05 0.01900
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Prometon ND 0.05 0.01600
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Prometryn ND 0.05 0.01600
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Simazine ND 0.05 0.01300
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Chlorpyrifos ND 0.01 0.01024
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm DDVP ND 0.05 0.00868
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Diazinon ND 0.01 0.01093
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Dimethoate ND 0.04 0.01202
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Disulfoton ND 0.04 0.01384
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Ethoprop ND 0.05 0.00980
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Fenamiphos ND 0.05 0.00957
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Malathion ND 0.02 0.00935
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Methidathion ND 0.05 0.01136
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Methyl parathion ND 0.03 0.01276
Oregon_In_1 | Irrigation Canal 7/25/2016 Nonstorm Phorate ND 0.05 0.00959
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm 2,4-D 0.196 0.05 0.01500
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Dicamba Trace 0.05 0.01700
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm MCPA ND 0.05 0.02200
Oregon_In 2 | Ag Drain 7/25/2016 Nonstorm Triclopyr ND 0.05 0.02000
Oregon_In 2 | Ag Drain 7/25/2016 Nonstorm Benfluralin ND 0.05 0.01500
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
Oregon_In 2 | Ag Drain 7/25/2016 Nonstorm Oryzlin ND 0.05 0.02100
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
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Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Pendimethalin ND 0.05 0.01900
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Prodiamine ND 0.05 0.02000
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Trifluralin ND 0.05 0.01500
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm ACET ND 0.05 0.03000
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Atrazine ND 0.05 0.01600
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Bromacil ND 0.05 0.03100
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm DACT ND 0.05 0.01600
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm DEA ND 0.05 0.01000
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Diuron ND 0.05 0.02200
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Hexazinone ND 0.05 0.04000
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Metribuzin ND 0.05 0.02500
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Norflurazon ND 0.05 0.01900
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Prometon ND 0.05 0.01600
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Prometryn ND 0.05 0.01600
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Simazine ND 0.05 0.01300
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Chlorpyrifos ND 0.01 0.01024
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm DDVP ND 0.05 0.00868
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Diazinon ND 0.01 0.01093
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Dimethoate ND 0.04 0.01202
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Disulfoton ND 0.04 0.01384
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Ethoprop ND 0.05 0.00980
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Fenamiphos ND 0.05 0.00957
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Malathion ND 0.02 0.00935
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Methidathion ND 0.05 0.01136
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Methyl parathion ND 0.03 0.01276
Oregon_In_2 | Ag Drain 7/25/2016 Nonstorm Phorate ND 0.05 0.00959
TL Main_1 Ag Drain 7/25/2016 Nonstorm No data available

TL_Main 2 Ag Drain 7/25/2016 Nonstorm 2,4-D 0.252 0.05 0.01500
TL_Main 2 Ag Drain 7/25/2016 Nonstorm Dicamba 0.061 0.05 0.01700
TL_ Main_2 Ag Drain 7/25/2016 Nonstorm MCPA ND 0.05 0.02200
TL_Main_2 Ag Drain 7/25/2016 Nonstorm Triclopyr ND 0.05 0.02000
TL_ Main_2 Ag Drain 7/25/2016 Nonstorm Benfluralin ND 0.05 0.01500
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TL Main_2 Ag Drain 7/25/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm Oryzlin ND 0.05 0.02100
TL Main_2 Ag Drain 7/25/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
TL Main_2 Ag Drain 7/25/2016 Nonstorm Pendimethalin ND 0.05 0.01900
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm Prodiamine ND 0.05 0.02000
TL Main_2 Ag Drain 7/25/2016 Nonstorm Trifluralin ND 0.05 0.01500
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm ACET ND 0.05 0.03000
TL Main_2 Ag Drain 7/25/2016 Nonstorm Atrazine ND 0.05 0.01600
TL Main 2 Ag Drain 7/25/2016 Nonstorm Bromacil ND 0.05 0.03100
TL Main 2 Ag Drain 7/25/2016 Nonstorm DACT ND 0.05 0.01600
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm DEA ND 0.05 0.01000
TL Main 2 Ag Drain 7/25/2016 Nonstorm Diuron ND 0.05 0.02200
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm Hexazinone ND 0.05 0.04000
TL Main 2 Ag Drain 7/25/2016 Nonstorm Metribuzin ND 0.05 0.02500
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm Norflurazon ND 0.05 0.01900
TL Main_2 Ag Drain 7/25/2016 Nonstorm Prometon ND 0.05 0.01600
TL Main 2 Ag Drain 7/25/2016 Nonstorm Prometryn ND 0.05 0.01600
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm Simazine ND 0.05 0.01300
TL Main 2 Ag Drain 7/25/2016 Nonstorm Chlorpyrifos ND 0.01 0.01024
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm DDVP ND 0.05 0.00868
TL Main 2 Ag Drain 7/25/2016 Nonstorm Diazinon ND 0.01 0.01093
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm Dimethoate ND 0.04 0.01202
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm Disulfoton ND 0.04 0.01384
TL Main 2 Ag Drain 7/25/2016 Nonstorm Ethoprop ND 0.05 0.00980
TL_ Main 2 Ag Drain 7/25/2016 Nonstorm Fenamiphos ND 0.05 0.00957
TL Main 2 Ag Drain 7/25/2016 Nonstorm Malathion ND 0.02 0.00935
TL_ Main_2 Ag Drain 7/25/2016 Nonstorm Methidathion ND 0.05 0.01136
TL_Main 2 Ag Drain 7/25/2016 Nonstorm Methyl parathion ND 0.03 0.01276
TL_Main 2 Ag Drain 7/25/2016 Nonstorm Phorate ND 0.05 0.00959
Copic_In Ag Drain 7/25/2016 Nonstorm 2,4-D 0.295 0.05 0.01500
Copic_In Ag Drain 7/25/2016 Nonstorm Dicamba 0.096 0.05 0.01700
Copic_In Ag Drain 7/25/2016 Nonstorm MCPA ND 0.05 0.02200
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Copic_In Ag Drain 7/25/2016 Nonstorm Triclopyr ND 0.05 0.02000
Copic_In Ag Drain 7/25/2016 Nonstorm Benfluralin ND 0.05 0.01500
Copic_In Ag Drain 7/25/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
Copic_In Ag Drain 7/25/2016 Nonstorm Oryzlin ND 0.05 0.02100
Copic_In Ag Drain 7/25/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
Copic_In Ag Drain 7/25/2016 Nonstorm Pendimethalin ND 0.05 0.01900
Copic_In Ag Drain 7/25/2016 Nonstorm Prodiamine ND 0.05 0.02000
Copic_In Ag Drain 7/25/2016 Nonstorm Trifluralin ND 0.05 0.01500
Copic_In Ag Drain 7/25/2016 Nonstorm ACET ND 0.05 0.03000
Copic_In Ag Drain 7/25/2016 Nonstorm Atrazine ND 0.05 0.01600
Copic_In Ag Drain 7/25/2016 Nonstorm Bromacil ND 0.05 0.03100
Copic_In Ag Drain 7/25/2016 Nonstorm DACT ND 0.05 0.01600
Copic_In Ag Drain 7/25/2016 Nonstorm DEA ND 0.05 0.01000
Copic_In Ag Drain 7/25/2016 Nonstorm Diuron ND 0.05 0.02200
Copic_In Ag Drain 7/25/2016 Nonstorm Hexazinone ND 0.05 0.04000
Copic_In Ag Drain 7/25/2016 Nonstorm Metribuzin ND 0.05 0.02500
Copic_In Ag Drain 7/25/2016 Nonstorm Norflurazon ND 0.05 0.01900
Copic_In Ag Drain 7/25/2016 Nonstorm Prometon ND 0.05 0.01600
Copic_In Ag Drain 7/25/2016 Nonstorm Prometryn ND 0.05 0.01600
Copic_In Ag Drain 7/25/2016 Nonstorm Simazine ND 0.05 0.01300
Copic_In Ag Drain 7/25/2016 Nonstorm Chlorpyrifos ND 0.01 0.01024
Copic_In Ag Drain 7/25/2016 Nonstorm DDVP ND 0.05 0.00868
Copic_In Ag Drain 7/25/2016 Nonstorm Diazinon ND 0.01 0.01093
Copic_In Ag Drain 7/25/2016 Nonstorm Dimethoate ND 0.04 0.01202
Copic_In Ag Drain 7/25/2016 Nonstorm Disulfoton ND 0.04 0.01384
Copic_In Ag Drain 7/25/2016 Nonstorm Ethoprop ND 0.05 0.00980
Copic_In Ag Drain 7/25/2016 Nonstorm Fenamiphos ND 0.05 0.00957
Copic_In Ag Drain 7/25/2016 Nonstorm Malathion ND 0.02 0.00935
Copic_In Ag Drain 7/25/2016 Nonstorm Methidathion ND 0.05 0.01136
Copic_In Ag Drain 7/25/2016 Nonstorm Methyl parathion ND 0.03 0.01276
Copic_In Ag Drain 7/25/2016 Nonstorm Phorate ND 0.05 0.00959
Copic_Out Ag Drain 7/25/2016 Nonstorm 2,4-D 1.62 0.05 0.01500
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Copic_Out Ag Drain 7/25/2016 Nonstorm Dicamba 0.058 0.05 0.01700
Copic_Out Ag Drain 7/25/2016 Nonstorm MCPA ND 0.05 0.02200
Copic_Out Ag Drain 7/25/2016 Nonstorm Triclopyr ND 0.05 0.02000
Copic_Out Ag Drain 7/25/2016 Nonstorm Benfluralin ND 0.05 0.01500
Copic_Out Ag Drain 7/25/2016 Nonstorm Ethalfluralin ND 0.05 0.01700
Copic_Out Ag Drain 7/25/2016 Nonstorm Oryzlin ND 0.05 0.02100
Copic_Out Ag Drain 7/25/2016 Nonstorm Oxyfluorfen ND 0.05 0.02300
Copic_Out Ag Drain 7/25/2016 Nonstorm Pendimethalin ND 0.05 0.01900
Copic_Out Ag Drain 7/25/2016 Nonstorm Prodiamine ND 0.05 0.02000
Copic_Out Ag Drain 7/25/2016 Nonstorm Trifluralin ND 0.05 0.01500
Copic_Out Ag Drain 7/25/2016 Nonstorm ACET ND 0.05 0.03000
Copic_Out Ag Drain 7/25/2016 Nonstorm Atrazine ND 0.05 0.01600
Copic_Out Ag Drain 7/25/2016 Nonstorm Bromacil ND 0.05 0.03100
Copic_Out Ag Drain 7/25/2016 Nonstorm DACT ND 0.05 0.01600
Copic_Out Ag Drain 7/25/2016 Nonstorm DEA ND 0.05 0.01000
Copic_Out Ag Drain 7/25/2016 Nonstorm Diuron ND 0.05 0.02200
Copic_Out Ag Drain 7/25/2016 Nonstorm Hexazinone ND 0.05 0.04000
Copic_Out Ag Drain 7/25/2016 Nonstorm Metribuzin ND 0.05 0.02500
Copic_Out Ag Drain 7/25/2016 Nonstorm Norflurazon ND 0.05 0.01900
Copic_Out Ag Drain 7/25/2016 Nonstorm Prometon ND 0.05 0.01600
Copic_Out Ag Drain 7/25/2016 Nonstorm Prometryn ND 0.05 0.01600
Copic_Out Ag Drain 7/25/2016 Nonstorm Simazine ND 0.05 0.01300
Copic_Out Ag Drain 7/25/2016 Nonstorm Chlorpyrifos ND 0.01 0.01024
Copic_Out Ag Drain 7/25/2016 Nonstorm DDVP ND 0.05 0.00868
Copic_Out Ag Drain 7/25/2016 Nonstorm Diazinon ND 0.01 0.01093
Copic_Out Ag Drain 7/25/2016 Nonstorm Dimethoate ND 0.04 0.01202
Copic_Out Ag Drain 7/25/2016 Nonstorm Disulfoton ND 0.04 0.01384
Copic_Out Ag Drain 7/25/2016 Nonstorm Ethoprop ND 0.05 0.00980
Copic_Out Ag Drain 7/25/2016 Nonstorm Fenamiphos ND 0.05 0.00957
Copic_Out Ag Drain 7/25/2016 Nonstorm Malathion ND 0.02 0.00935
Copic_Out Ag Drain 7/25/2016 Nonstorm Methidathion ND 0.05 0.01136
Copic_Out Ag Drain 7/25/2016 Nonstorm Methyl parathion ND 0.03 0.01276
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Copic_Out Ag Drain 7/25/2016 Nonstorm Phorate ND | 0.05 0.00959
SR_Morrison | Receiving Water 7/26/2016 Nonstorm No data available

SR_Ritmer Receiving Water 7/26/2016 Nonstorm 2,4-D ND 0.05 0.01500
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Dicamba ND 0.05 0.01700
SR_Ritmer Receiving Water 7/26/2016 Nonstorm MCPA ND 0.05 0.02200
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Triclopyr ND 0.05 0.02000
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Imidacloprid 0.065 0.05 0.03940
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Chlorpyrifos ND 0.01 0.01024
SR_Ritmer Receiving Water 7/26/2016 Nonstorm DDVP ND 0.05 0.00868
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Diazinon ND 0.01 0.01093
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Dimethoate ND 0.04 0.01202
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Disulfoton ND 0.04 0.01384
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Ethoprop ND 0.05 0.00980
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Fenamiphos ND 0.05 0.00957
SR_Ritmer Receiving Water | 7/26/2016 Nonstorm Malathion ND 0.02 0.00935
SR_Ritmer Receiving Water | 7/26/2016 Nonstorm Methidathion ND 0.05 0.01136
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Methyl parathion ND 0.03 0.01276
SR_Ritmer Receiving Water 7/26/2016 Nonstorm Phorate ND 0.05 0.00959

*ND = not detected; Trace = MDL < concentration < RL.
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Appendix V. Analytical Methods
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Title: Determination of Phenoxy Herbicides in Surface water using Gas
Chromatography/MSD

1. Scope:

This section method (SM) documents the selected phenoxy herbicide analysis in
surface water by all authorized section personnel.

2. Principle:

The surface water sample is extracted with methyl tertiary butyl ether. The extract is
evaporated on a rotary evaporator and diluted to a final volume of 1.0 mL with acetone.
The extract is then analyzed by a gas chromatograph equipped with a mass selective
detector (MSD).

3. Safety:

3.1 All general laboratory safety rules for sample preparation and analysis shall be
followed.

3.2 Methylene chloride is a regulated and controlled carcinogenic hazardous
substance. It must be stored and handled in accordance with California Code of
Regulations, Title 8, Subchapter 7, Group 16, Article 110, Section 5202.

3.3 All solvents should be handled with care in a ventilated area.
4. Interferences:

There are matrix interferences that cause quantitative problems. Therefore the
calibration standards will be made up in appropriate matrix.

5. Apparatus and Equipment:

5.1 Rotary evaporator (Buchi/Brinkman or equivalent)

5.2 Nitrogen evaporator (Meyer N-EVAP Organomation Model # 112 or equivalent)
5.3 Vortex-vibrating mixer

5.4 Stir plate

5.5 Balance (Mettler PC 4400) or equivalent

5.6 Gas Chromatograph equipped with a mass selective detector (MSD)
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6. Reagents and Supplies

6.1 Methyl tertiary butyl ether (MTBE), nanograde or equivalent pesticide grade
6.2 Methylene Chloride, nanograde or equivalent pesticide grade

6.3 Acetone, nanograde or equivalent pesticide grade

6.4 Sodium Hydroxide, ACS grade

6.5 Hydrochloric acid, ACS grade

6.6 Diazomethane — prepared from Diazald

6.7 2,4-D CAS# 94-75-7
6.8 MCPA CAS# 94-74-6
6.9 Dicamba CAS# 1918-00-9
6.10 Triclopyr CAS# 55335-06

6.11 Conical tube with glass stopper, 15-mL graduated, 0.1 mL subdivision
6.12 Separatory funnel, 1 L

6.13 Boiling flask, 250 mL

6.14 Disposable Pasteur pipettes, and other laboratory ware as needed
6.15 Recommended analytical column:

For MSD - 5% phenyl Methylsilicone (HP-5ms or equivalent) fused silica column,
30 m x 0.25 mm x 0.25 um film thickness.

7. Standards Preparation:

7.1 Dilute the 1 mg/mL phenoxy herbicide standards obtained from the CDFA/CAC
Environmental Analysis Standards Repository with acetone to make up a series of
mixed working standards (see 10.2). These standards shall be prepared to cover
the linear range from 0.02 pg/mL to 1.0 ug/mL for all phenoxy herbicides.

7.2 The calibration standards are added to matrix blank extracts (9.1.2.1) to correct for
matrix background interference.

7.3 Store standards according to manufacturing requirement. Keep all standards in
designated refrigerator for storage.

7.4 The expiration date of each mixed working standard is six months from the
preparation date or same as stock standards, if sooner.

8. Sample Preservation and Storage:
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All water samples and sample extracts shall be stored in the refrigerator (4 = 3 °C).

9. Test Sample Preparation:

9.1 Sample Preparation

9.1.1

9.1.2

Remove samples from refrigerator and allow samples to come to room
temperature before extraction.

Preparation of matrix blank and matrix spike:

The Department of Pesticide Regulation (DPR) provides the background
water for matrix blank and spikes.

9.1.2.1  Matrix blank: Weigh out 400 g of background water and follow the test

sample extraction procedure.

9.1.2.2 Matrix spike: Weigh out 400 g of background water. Spike a client

requested amount of phenoxy herbicides into the background water
and let it stand for 1 minute. Follow the test sample extraction
procedure.

9.2 Test Sample Extraction

9.2.1

9.2.2

9.2.3

9.24

9.2.5

9.2.6

Weight out 400 g of the sample and transfer into a 600mL beaker.

Adjust the pH of the sample to above pH=12 with conc. Sodium hydroxide.
Add 100 £ 10 g sodium chloride. Stir the sample and allow 1 hour for the
sample to hydrolyze at room temperature converting all forms of the
herbicides to the parent acid.

Stir rapidly on a stir plate with 75 £ 5 mL of methylene chloride for 2 minutes.
Transfer contents of beaker to a 1 liter separatory funnel.

After phases have separated, drain lower methylene chloride layer and
discard. Return the water layer to the beaker.

Repeat steps 9.2.3 to 9.2.5 two more times using 60 = 5 mL of methylene
chloride each time. Discarding the methylene chloride.
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9.2.7 Adjust the pH of the sample to less than pH=2 with conc. Hydrochloric acid.
9.2.8 Stir rapidly on a stir plate with 75 + 5 mL of MTBE for 2 minutes.
9.2.9 Transfer contents of beaker to a 1 liter separatory funnel.

9.2.10 After phases have separated, drain lower water layer back into beaker.
Transfer the organic layer into a 250mL boiling flask

9.2.11 Repeat steps 9.2.8 to 9.2.10 two more times using 60 £ 5 mL of MTBE each
time.

9.2.12 Evaporate the sample extract to 2 - 4 mL on a rotary evaporator using a water
bath at 40 + 2 °C and 15 - 20 inch Hg vacuum. Transfer the extract to a
calibrated 15 mL graduated test tube.

9.2.13 Rinse flask 3 more times with 2 - 4 mL of MTBE and transfer each rinse to the
same test tube. Let the tubes sit for several hours in a refrigerator to allow
the remaining water in the extract to settle on the bottom of the tube.

9.2.14 Remove the tubes from the refrigerator and remove remaining water from the
tube using a disposable pipette.

9.2.15 Evaporate the extract to a volume slightly less than 1 mL in a water bath at 40
+ 5 °C under a gentle stream of nitrogen.

9.2.16 Add approxametly 1 mL of diazomethane to each sample, spike, blank and
standards. Allow to sit for 15 to 20 minutes to methylate the herbicides. The
yellow color of the diazomethane should be evident and persist for this period.

9.2.17 Evaporate the extract to approximately about 0.5 mL in a water bath at 35 £ 5
°C under a gentle stream of nitrogen to remove any remaining diazomethane.
Then bring to a final volume of 1.0 mL with acetone, mix well and transfer into
an auto sampler vial.

9.2.18 Submit extract for GC/MS analysis.
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10. Instrument Calibration:

10.1 The calibration standards are added to a matrix blank extract to correct for matrix
background interference.

10.2 A calibration standard curve consists of minimum of three levels. Standard
concentrations of 0.02, 0.10, 0.20, 0.50, and 1.00 pg/yL are recommended.
Calibration is obtained using a linear or quadratic regression with the correlation
coefficient (r) equal to or greater than 0.995.

11.Analysis:
11.1 Injection Scheme
Recommended injection scheme: calibration standards, Solvent, QC samples,
Test Samples (maximum of 10-12 samples) and Calibration standards. Injection
an old sample or matrix blank before the sequence analysis to condition the

instrument is recommended.

11.2 GC Instrumentation

11.2.1 Analyze phenoxy herbicides by a gas chromatograph equipped with mass
selective detector.

11.2.2 Recommended instrument (GC/MSD) parameters: Injector 250 °C; detector

250 °C; oven temperature 80 °C (hold 2 min.) to 180 °C @ 20 °C/min. to 280
°C @ 6 °C/min. (hold 6 min.); injection volume 3 pL.

lons Selected for SIM Acquisition:

Dicamba 203, 205, 234, 236
MCPA 141, 143, 214
2,4-D 234, 236, 199
Triclopyr 210, 212, 269

(Quantitation ions are in bold)
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12. Quality Control:

12.1 Each set of samples shall have a matrix blank and minimum of one matrix spike
sample.

12.2 The matrix blank should be free of target compounds above the MDL.
12.3 The recoveries of the matrix spike shall be within the control limits.
12.3.1 When spike recoveries fall outside the control limits, the chemist must
investigate the cause. The entire extraction set of samples may be re-
analyzed. If the spike recoveries fall within the limit, then the results from the

re-analyzed samples shall be reported.

12.3.2 If the spike recoveries still fall outside the control limits, the client will be
notified. The backup samples will be extracted and analyzed.

12.4 The retention time should be within + 2 percent of that of the standard.

12.5 The sample must be diluted if results fall outside the linear range of the standard
curve.

12.6 Bracketing standard curves should have a percent change less than 20 %.
12.7 Method Detection Limits (MDL)

The method detection limit refers to the lowest concentration of analyte that a
method can detect reliably. To determine the MDL, 7 replicate water samples are
spiked at 0.05 pp. The standard deviation from the spiked sample recoveries are
used to calculate the MDL for each analyte using the following equation:

MDL =1tS
Where t is the Student t test value for the 99% confidence level with n-1 degrees

of freedom and S denotes the standard deviation obtained from n replicate
analyses. For the n=7 replicate used to determine the MDL, t=3.143.
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12.8 Reporting limit (RL):

The reporting limit (RL) refers to the level at which reliable quantitative results
may be obtained. The MDL is used as a guide to determine the RL. Per client

agreement, the RL is chosen in a range 1-5 times the MDL except in special
cases.

MDL data and the RL are tabulated in Appendix IA and IB.
12.9 Method Validation Recovery Data and Control Limits:

12.9.1 The method validation consisted of three sample sets. Each set included
five levels of fortification (0.02, 0.1, 0.2, 0.5, and 1.0 ppb) and a method

blank. All spikes and method blank samples were processed through the
entire analytical method.

12.9.2 Upper and lower warning and control limits are set at + 2 and + 3 standard
deviations of the average % recovery, respectively

Method validation results and control limits are tabulated in Appendix IIA and
11B.

12.10 Estimated Measurement Uncertainty:
Total uncertainty for this method is 16% at 95% confidence interval.

12.11  Trend ldentification

12.11.1 All matrix spike recoveries for phenoxy herbicides analysis will be put
into control charts and monitored for trends. Three trend
characteristics will be evaluated at least bi-yearly by the supervisor or
designee.
2 of 3 points above or below 2/3 of the UCL or LCL.
7 continuous points above or below the center line (CL)
14 points alternating above and below the CL.

12.11.2 When results indicate an out of control situation the supervisor or
designee will indicate this on the control chart and take appropriate
corrective action, which may include monitoring the results more

closely to initiating a formal corrective action with root cause
investigation.
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13. Calculations:

Quantitation is based on external standard (ESTD) calculation using either the peak
area or height. The software uses a linear or quadratic curve fit, with all levels weighted
equally. Alternatively, at chemist discretion, concentrations may be calculated using
the response factor for the standard whose value is closest to the level in the sample.

(sample peak ht. or area) (std. conc.) (std. vol. injected) (sample final vol., (mL))(1000 pL/mL)
PP = o e

(std. peak ht. or area) (sample vol. injected) (sample wt., g)

14.Reporting Procedure:
14.1 Identification of Analyte
For responses within calibration range, compare the retention time of the peaks
with the retention time of standards. For positive results retention times shall not

vary from the standards more than 2 percent.

14.2 Sample results are reported out according to the client’s analytical laboratory
specifications.

15. Discussion and References:
15.1 Sample response and quantitation vary depending on matrix background in the
samples. The calibration standards were added to a matrix blank extract to
correct for matrix background interference.

16. References:

16.1 EPA Method 8151A, Chlorinated Herbicides By GC using Methylation
Derivatization. Test methods for Evaluating Solid Waste, 1986
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APPENDIX IA

The determination of Method Detection Limit (MDL) data and Reporting Limit (RL)

Sample ID Dicamba MCPA 2,4-D Triclopyr
MDL #1 0.059 0.049 0.052 0.054
MDL #2 0.057 0.051 0.048 0.049
MDL #3 0.056 0.050 0.049 0.052
MDL #4 0.069 0.061 0.056 0.062
MDL #5 0.065 0.061 0.058 0.064
MDL #6 0.066 0.067 0.061 0.065
MDL #7 0.067 0.060 0.055 0.058

SD 0.005251 0.006952 0.004741 0.006237

SD* 3.143 0.016503 0.021851 0.014901 0.019604

MDL 0.017 0.022 0.015 0.020

RL 0.050 0.050 0.050 0.050
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APPENDIX lIA
Sample ID| Spike Setl % Set 2 % Set 3 % |Control Limit|
level Rec. Rec. Rec
Dicamba | 0.0200 | 0.0209 | 104.5 | 0.0224 | 112.0 | 0.0175 | 87.5 Mean:100.9 SD 21.9
0.1000 | 0.1241 | 124.1 | 0.1415 | 1415 | 0.1277 | 127.7 UCL: 166.6
0.2000 | 0.1729 | 86.5 | 0.1966 | 98.3 | 0.1905 | 95.3 UWL: 144.7
0.5000 | 0.4032 | 80.6 | 0.4724 | 945 | 0.4191 | 83.8 LWL: 57.1
1.0000 | 0.6894 | 68.9 1.3210 | 132.1 | 0.7731 | 77.3 LCL: 35.2
Sample ID| Spike Control Limit
level
MCPA 0.0200 | 0.0229 | 1145 | 0.0206 | 103.0 | 0.0189 | 94.5 Mean:98.0 SD 19.9
0.1000 | 0.1164 | 116.4 | 0.1307 | 130.7 | 0.1223 | 122.3 UCL: 157.6
0.2000 | 0.1649 | 825 | 0.1848 | 92.4 | 0.1913 | 95.7 UWL: 137.7
0.5000 | 0.3878 | 77.6 | 0.4505 | 90.1 | 0.4091 | 81.8 LWL: 60.2
1.0000 | 0.6698 | 67.0 | 1.2674 | 126.7 | 0.7586 | 75.9 LCL: 404
Sample ID| Spike Control Limit
level
2,4-D 0.0200 | 0.0232 | 116.0 | 0.0238 | 119.0 | 0.0204 | 102.0 Mean:97.2 SD 21.2
0.1000 | 0.1087 | 108.7 | 0.1335 | 133.5 | 0.1176 | 117.6 UCL: 170.0
0.2000 | 0.1601 | 80.1 | 0.1652 | 82.6 | 0.1649 | 825 UWL: 139.7
0.5000 | 0.3448 | 69.0 | 0.4097 | 819 | 0.3849 | 77.0 LWL: 54.85
1.0000 | 0.6906 | 69.1 1.2182 | 121.8 | 0.8035 | 80.4 LCL: 33.5
Control
Sample ID| Spike Limit
level
Triclopyr | 0.0200 | 0.0238 | 119.0 | 0.0224 | 112.0 | 0.0201 | 100.5 Mean: 99.2 SD 22.1
0.1000 | 0.1189 | 118.9 | 0.1379 | 137.9 | 0.1283 | 128.3 UCL: 165.5
0.2000 | 0.1625 | 81.3 | 0.1752 | 87.6 | 0.1850 | 925 UWL: 143.4
0.5000 | 0.3882 | 77.6 | 0.4298 | 86.0 | 0.4071 | 81.4 LWL: 55.0
1.0000 | 0.6565 | 65.7 12182 | 121.8 | 0.7772 | 77.7 LCL: 32.9
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Title: Determination of Bensulide and Imidacloprid in Surface Water
1. Scope:

This section method (SM) documents Bensulide and Imidacloprid pesticide Residue
analysis in surface water. It is to be followed by all authorized section personnel.

2. Principle:

The surface water sample is extracted with methylene chloride. The extract is passed
through sodium sulfate to remove residual water. The anhydrous extract is evaporated
to almost dryness on a rotary evaporator and diluted to a final volume of 1.0 mL with
methanol. The extract is then analyzed by an Ultra Performance Liquid
Chromatography (UPLC) coupled to a triple quadrupole using electrospray ionization in
positive ion mode.

3. Safety:

3.1 All general laboratory safety rules for sample preparation and analysis shall be
followed.

3.2 Methylene chloride is a regulated and controlled carcinogenic hazardous
substance. It must be stored and handled in accordance with California Code of
Regulations, Title 8, Subchapter 7, Group 16, Article 110, Section 5202.

3.3 All solvents should be handled with care in a ventilated area.

4. Interferences:
There is no known interference for this analysis.
5. Apparatus and Equipment:

5.1 Rotary evaporator (Buchi/Brinkman or equivalent)

5.2 Nitrogen evaporator (Meyer N-EVAP Organomation Model # 112 or equivalent)

5.3 Vortex-vibrating mixer

5.4 Balance (Mettler PC 4400) or equivalent
5.5 Liquid Chromatograph equipped with an ion trap mass spectrometer
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6. Reagents and Supplies

6.1 Methylene Chloride, nanograde or equivalent pesticide grade

6.2 Methanol, nanograde or equivalent pesticide grade

6.3 Anhydrous Sodium Sulfate, granular

6.4 Bensulide CAS# 741-58-2

6.5 Imidacloprid CAS# 138261-41-3

6.6 Conical tube with glass stopper, 15-mL graduated, 0.1 mL subdivision

6.7 Separatory funnel, 2 L

6.8 Boiling flask, 500 mL

6.9 Funnel, long stem, 10 mm diameter

6.10 Disposable Pasteur pipettes, and other laboratory ware as needed

6.11 Recommended analytical columns: Waters Symmetry HSS T3 1.8um 2.1x100 mm
column

7. Standards Preparation:

7.1 The individual bensulide and Imidacplorid stock standards of 1.0mg/mL were
obtained from the CDFA/CAC Environmental Analysis Standards Repository. The
standards were diluted to 10 pg/mL with methanol for identification purposes. A
combination standard of 10 pg/mL was prepared from the individual mg/mL
standards in methanol. The combination 10 ug/mL standard was used to dilute the
following concentrations: 0.025, 0.05, 0.1, 0.25, 0.5, 1.0 pyg/mL in methanol.

7.2 Store standards according to manufacturing requirement. Keep all standards in
designated refrigerator for storage.

7.3 The expiration date of working standard is six months from the preparation date of
the stock standard

8. Sample Preservation and Storage:

All water samples and sample extracts shall be stored in the refrigerator (4 + 3 °C).
9. Test Sample Preparation:

9.1 Sample Preparation

9.1.1 Remove samples from refrigerator and allow samples to come to room
temperature before extraction.
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9.1.2 Preparation of matrix blank and matrix spike:

The Department of Pesticide Regulations (DPR) provided the background
water for matrix blank and spikes.

9.1.2.1 Matrix blank: Weigh out approximate 1000 g of background water and

follow the test sample extraction procedure.

9.1.2.2 Matrix spike: Weigh out approximate 1000 g of background water.

Spike a client requested amount of bensulide/imidacloprid into the
background water and let it stand for 1 minute. Follow the test sample
extraction procedure.

9.2 Test Sample Extraction

9.2.1

9.2.2

9.23

9.24

9.2.5

9.2.6

9.2.7

Record the weight of the whole bottle water sample to 0.1 g by subtracting the
weight of the sample container before and after water has been transferred
into a separatory funnel.

Shake with 100 £ 5 mL of methylene chloride for 2 minutes. Vent frequently
to relieve pressure.

After phases have separated, drain lower methylene chloride layer through 20
+ 4 g of anhydrous sodium sulfate and glasswool, into a 500 mL boiling flask.

Repeat steps 9.2.2 & 9.2.3 two more times using 80 + 5 mL of methylene
chloride each time. Combine the extracts in the same boiling flask.

After draining the final extraction, rinse the sodium sulfate with 25 + 5 mL of
methylene chloride.

Evaporate the sample extract to 2 - 4 mL on a rotary evaporator using a water
bath at 35 + 2 °C and 15 - 20 inch Hg vacuum. Add 2 - 4 mL of methanol and
rotoevaporate to 1 - 2 mL. Transfer the extract to a calibrated 15 mL
graduated test tube.

Rinse flask 3 more times with 2 - 4 mL of methanol and transfer each rinse to
the same test tube.
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9.2.8 Evaporate the extract to a volume slightly less than 1 mL in a water bath at 38
t 2 °C under a gentle stream of nitrogen. Then bring to a final volume of 1.0
mL with methanol, mix well and transfer into two autosampler vials.

9.2.9 Submit extract for LC-MS analysis.
10. Instrument Calibration:

10.1 A calibration standard curve consists of minimum of three levels. Standard
concentrations of 0.025, 0.05, 0.1, 0.25, 0.5 or 1.0 ng/uL are recommended.
Calibration is obtained using a linear or quadratic regression with the correlation
coefficient (r) equal to or greater than 0.995.

11.Analysis:
11.1 UPLC-MS/MS

11.1.1 UPLC instrument: Waters Acquity Ultra Performance LC
Column: Waters Acquity HSS T3 1.8um 2.1x100 mm
ColumnTemperature: 50°C
Mobile Phase: Gradient
Solvent 1: Water + 4% acetic acid
Solvent 2: Methanol + 4% acetic acid

Gradient:
Time (min) Flow rate Solvent 1 Solvent 2
0 0.50 90.0 10.0
0.5 0.50 90.0 10.0
3.5 0.50 10.0 90.0
4.5 0.50 10.0 90.0
5.0 0.50 90.0 10.0
6.0 0.50 90.0 10.0

Injection Volume: 1.0 pL

11.1.2 Mass Spectrometry and Operating Parameters

Model: Waters Xevo Triple Quadrupole
lon ProbeType: Electrospray lonization (ES)
lon Mode: ESI (+)

Desolvation Temp: 500 °C
Source Temp: 150 °C



California Department of Food and Agriculture
Center for Analytical Chemistry
Environmental Analysis Section

3292 Meadowview Road

EMON-SM-05-023
Revision:

Revision Date:
Original Date: 5/02/11

Sacramento, CA 95832 Page 5 of 11
Compound Retention Precursor | Product Dwell (s) | Cone(V) Collision
Time (min) | ion lon Energy/-ev
Imidacloprid | 2.51 256.08 175.02 0.025 24.0 16.0
256.08 209.1 0.025 24.0 16.0
Bensulide 3.94 398.16 158.01 0.061 14.0 34.0
398.16 314 0.061 46.0 30.0

Quantitation ions are in bold.

12.Quality Control:

12.1 Method Detection Limits (MDL)

The method detection limit refers to the lowest concentration of analyte that a
method can detect reliably. To determine the MDL, 7 replicate water samples
are spiked at 0.10 ppb. The standard deviation from the spiked sample
recoveries are used to calculate the MDL for the analyte using the follow
equation:

MDL =1tS

Where t is the Student t test value for the 99% confidence level with n-1
degrees of freedom and S denotes the standard deviation obtained from n
replicate analyses. For the n=7 replicate used to determine the MDL,
t=3.143.

The results for the standard deviations and MDL are in Appendix 1.

12.2 Reporting limit (RL):

The reporting limit (RL) refers to the level at which reliable quantitative results
may be obtained. The MDL is used as a guide to determine the RL. Per client
agreement, the RL is chosen in a range 1-5 times the MDL. The reporting limit for
Bensulide is 0.04ppb and Imidacloprid is 0.05ppb

12.3 Method Validation

The method validation for bensulide and Imidachloprid consisted of three sample
sets. Each set included five levels of fortification and a method blank. All spikes
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12.4

12.5

and method blanks were processed through the entire analytical method. Spikes
levels and recoveries for bensulide and Imidacloprid are shown in Appendix 2.

Control Charts and Limits

Control charts were generated using the data from the method validation. The
upper and lower control limits are set at + 3 standard deviation of the % recovery,
shown in Appendix 2. The control chart range generated from this validation data
was narrower than that of the previous method for Bensulide. It was decided that
the control charts would be used but the upper and lower control limits would be
set with the limits from the previous methods Bensulide 56.7 — 130.6 and
Imidacloprid 77.2-121.9. The new data for Bensulide fit within these limits and the
data for Imidacloprid was almost the same as the old control limits.

Acceptance Criteria

12.5.1 Each set of samples will have a matrix blank and a spiked matrix
sample.

12.5.2 The retention time should be within £ 2 per cent of that of the
standards.

12.5.3 The recoveries of the matrix spikes shall be within the control limits.

12.5.4 The sample shall be diluted if results fall outside of the calibration
curve.

13.Calculations:

Quantitation is based on external standard (ESTD) calculation using either the peak
area or height. The software uses a linear or quadratic curve fit, with all levels weighted
equally. Alternatively, at chemist discretion, results may be calculated using

the response factor for the standard whose value is closest to the level in the sample.

ppb =

(sample peak ht. or area) (std. conc.) (std. vol. injected) (sample final vol., (mL))(1000 uL/mL)

(std. peak ht. or area) (sample vol. injected) (sample wt., g)

14.Reporting Procedure:
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Sample results are reported out according to the client’s analytical laboratory
specifications sheets.

15.Discussion:

This SOP combines the analysis of bensulide and Imidacloprid into a single method. In
the past both compounds were extracted and analyzed separately.

16. References:

16.1. Lee, Paul; Determination of Bensulide in Surface Water Using Liquid
Chromatography Mass Spectrometry, 2002, Environmental Monitoring
method, Center for Analytical Chemistry, CDFA.

16.2 Hernandez, Jorge; HPLC Determination of Imidacloprid in Surface and Well
Water, 2001, Environmental Monitoring method, Center for Analytical
Chemistry, CDFA.
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APPENDIX |

The determination of Method Detection Limit (MDL) data and Reporting Limit (RL) for
Bensulide and Imidacloprid in surface water:

Spk\Analyte Bensulide ppb Imidacloprid ppb
0.1 ppb spk 1 0.105 0.112

0.1 ppb spk 2 0.107 0.094

0.1 ppb spk 3 0.190 0.100

0.1 ppb spk 4 0.105 0.093

0.1 ppb spk 5 0.106 0.080

0.1 ppb spk 6 0.097 0.095

0.1 ppb spk 7 0.097 0.073

SD 0.00629 0.00125
MDL 0.0198 0.0394

RL 0.04 0.05
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APPENDIX lI

Method Validation Data and Control Limit

Spike Recovery (%)

Analyte ppb Set 1 set 2 set 3 % %
Bensulide 0.1 109 112 92.2 Mean: 102
0.2 113 104 106 SD: 743
0.5 106 89.2 97.4 UCL: 1244
1.0 103 108 102 UWL: 117
2.0 95.0 103 92.0 LWL: 87.3
LCL: 79.8
Imidacloprid 0.1 103 97.0 105 Mean: 100
0.2 108 104 103 SD: 7.78
0.5 104 87.0 103 UCL: 1235
1.0 104 108 108 UWL: 115.7
2.0 90.0 93.0 84.9 LWL: 84.6

LCL: 76.8
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Title: Determination of Atrazine, Bromacil, Cyanazine, Diuron, Hexazinone, Metribuzin,
Norflurazon, Prometon, Prometryn, Simazine, Deethyl Atrazine (DEA), Deisopropyl
Atrazine ( ACET), Diamino Chlorotraizine ( DACT), Tebuthiuron and the metabolites

Tebuthiuron-104, Tebuthiuron-106, Tebuthiuron-107 and Tebuthiuron-108 in Well Water

and River Water By Liquid Chromatography- Atmospheric Pressure Chemical lonization
Mass Spectrometry

1. Scope:

This modified section method (SM) is applicable to the analysis of Atrazine, Bromacil,
Cyanazine, Diuron, Hexazinone, Metribuzin, Norflurazon, Prometon, Prometryn,
Simazine, Deethyl Atrazine (DEA), Deisopropyl Atrazine ( ACET), and Diamino
Chlorotraizine ( DACT) in well water and river water using APCI/LC/MS/MS. Desmethyl
Norflurazon Tebuthiuron, Tebuthiuron-104 , Tebuthiuron-106, Tebuthiuron-107 and
Tebuthiuron-108 method detection limit and validation data for well water was added
later. The reporting limit for all chemicals is 0.05 ppb.

2. Principle:
Two conditioned Water Oasis ® MCX Cartridges connected in tandem are used to
retain the analytes from well water and river water samples. The cartridges are placed
under vacuum to eliminate any remaining water. The chemicals are eluted with 5%
ammonium hydroxide in methanol. The eluant is then filtered, concentrated,
reconstituted in 1:3 methanol/water and analyzed by APCI/LC/MS/MS.

3. Safety:
All general laboratory safety rules for sample preparation and analysis shall be followed.

4. Interferences:

There were no matrix interferences that caused quantitative problems during method
development and validation

5. Apparatus and Equipment:

5.1 Nitrogen Evaporator (Meyer N-EVAP Organomation Model #112 or equivalent)
5.2  Balance (Mettler PC 4400 or equivalent)

5.3  Vortex-vibrating mixer

5.4  Solid phase extraction manifold, Supelco Visiprep TM24 or equivalent
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5.5  Solid phase extraction manifold accessories: vacuum source, vacuum chamber,
vacuum controller, cartridge fittings (tube adapters) and connectors,sample
delivery tubing with stainless steel weight, sample collection tubes and rack.

5.6  Sample filtration apparatus

5.7  Liquid Chromatograph equipped with an ion trap (LCMS)

6. Reagents and Supplies:

6.1 Diamino Chlorotriazine (DACT)
6.2  Deisopropyl Atrazine (ACET)

CAS#3397-62-4
CAS#11007-28-9

6.3 Deethyl Atrazine (DEA) CAS#6190-65-4
6.4  Metribuzin CAS#21087-64-9
6.5 Bromacil CAS#314-40-9
6.6 Atrazine CAS#1912-24-9
6.7 Norflurazon CAS#27314-13-2
6.8 Cyanazine CAS#21725-46-2
6.9 Simazine CAS#122-34-9
6.10 Hexazinone CAS#51235-04-2
6.11 Diuron CAS#330-54-1
6.12 Prometon CAS#1610-18-0
6.13 Prometryn CAS#7287-19-6
6.14 Propazine (surrogate) CAS#139-40-2
6.15 Desmethyl-Norflurzon CAS#23576-24-1
6.16 Tebuthiuron CAS#34014-18-1
6.17 Tebuthiuron 108 CAS#

6.18 Tebuthiuron 107 CAS#H

6.19 Tebuthiuron 106 CAS#

6.20 Tebuthiuron 104 CAS#

6.21 Methanol, MS grade, Burdick & Jackson or equivalent

6.22 Water, MS grade, Burdick & Jackson or equivalent

6.23 Formic acid, HPLC grade

6.24 Ammonium formate 1.0 M

6.25 Ammonium hydroxide, reagent grade or equivalent.

6.26 Elution reagent: 5% ammonium hydroxide in methanol.

6.27 Hydrochloric acid 6 N

6.28 Reconstitution reagent: 1:3 methanol/water

6.29 Mobil phase A: For 500 mL, mix 470 + 2mL water, 25 £ 0.5 mL methanol, 4.50 +
0.25 mL 1 M ammonium formate and 0.5 + 0.05 mL formic acid.

6.30 Mobil phase B: For 500mL, mix 450 + 2mL methanol and 45 = 0.5 mL water with
4.50 £ 0.25 mL 1 M ammonium formate and 0.5 + 0.05 mL formic acid.



California Department of Food and Agriculture EM 62.9

Center for Analytical Chemistry Revision:2
Environmental Analysis Section Revision Date:1/09/09
3292 Meadowview Road Original Date: 7/21/1999
Sacramento, CA 95832 Page 3 of 26
6.31 Solid phase extraction cartridges: Waters Oasis® MCX 6 cc (150 mg), 60-micron

6.32
6.33
6.34
6.35

6.36

particle size cartridge.

Nylon Acrodisc ®, 0.2 micron, Gelman Sciences

Syringe and plunger for filtration, 10mL

Graduated test tube, 15 mL (calibrated at 0.5mL with methanol)
Fiberglass filters, 1um x 47 mm.

LCMS Columns:

Analytical column: Waters SymmetryShieldRP1g5 pm, 3.9 x 150 mm column
(part # 186000108) or equivalent

Guard column: Waters SymmetryShieldRP1g5 um, 3.9 x 20 mm cartridge

(Part # 186000107) or equivalent

Guard column holder: Waters Sentry guard holder universal. (Part # wat064610)

7. Standards Preparation:

7.1

7.2

7.3

A combination stock standard of 0.1 mg/mL for all the triazines except propazine
was obtained from the CDFA/CAC Standards Repository. Propazine was
received at a concentration of 1 mg/mL and was diluted to 1.0 ug/mL in methanol
for spiking as a surrogate. Tebuthiuron and metabolites were received at a
concentration of 1 mg/mL and were diluted with the combination triazine standard
to 1.0 ug/mL in methanol for spiking.

A combination standard of 10 pug/mL was prepared with 1:3 methanol/water from
the combination 0.1mg/mL standard, Tebuthuiron, metabolites and propazine
standards. The combination working standard was diluted to the following
concentrations: 0.025, 0.05, 0.1, 0.2, 0.5, and 1 pg/mL in 1:3 methanol/water for
instrument calibration.

Keep all standards in the designated refrigerator for storage.

The expiration date of each standard is six months from the preparation date or
the expiration date of the stock standards which ever comes first.

8. Sample Preservation and Storage:

Store all samples waiting for extraction in a separate refrigerator (32-40 °F).
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9. Test Sample Preparation:

9.1

9.2

9.3

Background Preparation

The Department of Pesticide Regulation (DPR) provided the surface water
and well water for background to be used in method validation and QC.

Preparation of blank and spike

Matrix blank: Weigh out 500 g of background water and follow the test sample
extraction procedure.

Matrix spike: Weigh out 500 g of background water. Spike a client requested
amount of herbicides into the background water and let it stand for 1 minute.
Follow the test sample extraction procedure.

Test Sample Extraction

9.3.1

9.3.2

9.3.3

9.34

9.3.5

9.3.6

Remove sample from refrigerator and allow them to come to ambient
temperature.

Weigh 500 + 0.5 g of water sample into a 600 mL beaker.

Add 0.1 ug propazine (100 pL of 1 ng/uL spiking solution) as a surrogate
to each sample except blank. Note: the volume of methanol in spiking
solution added to the sample should be 0.1% or less of the sample
volume.

Filter the surface water sample through a 1 pm x 47mm fiberglass filter.
Note: no filtration is need for well water sample.

Adjust pH to 2.5 — 3.0 with 3 N HCL.
Two MCX cartridges are connected together in tandem and connected to

the vacuum manifold. (Fill the 1% MCX cartridge reservoir with methanol
and attach it to the solid phase extraction manifold. Stack the 2" MCX
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9.3.7

9.3.8

9.3.9

Page 5 of 26

cartridge to the 1% MCX cartridge with fitting connector. Add methanol to
2" reservoir.)

Condition the cartridges with total ~15 mL of methanol at a flow rate
~ 8 mL/minutes followed by ~ 15 mL of D.I. water by applying vacuum.

Turn off the vacuum when the D.I. water has just passed through the
cartridges. Refill MCX cartridges with D.I. water. Attach the sample
delivery tubes to the 2" cartridge and place weighted tube ends into water
sample.

Allow the sample to pass through the conditioned cartridges by applying
vacuum. Adjust the flow rate to ~ 8 mL/minute

9.3.10 After all of the water sample has passed through the cartridges, increase

the vacuum to ~ 20 psi for about 2 minutes. Detach the sample delivery
tube from MCX cartridge. Shake out any excess water in the cartridge
reservoir. Reverse the stacking order of the MCX cartridges on the
vacuum manifold.

9.3.11 Place the graduated test tubes into the vacuum manifold.

9.3.12 Elute and collect all chemicals with 15 + 0.5 mL of 5% ammonium

hydroxide in methanol at a flow rate of ~8 mL/minutes.

9.3.13 Concentrate the eluant to ~10 mL in a water bath at 38 + 2 °C under a

gentle stream of nitrogen.

9.3.14 Filter the eluant through a 0.2 um Acrodisc into a 15 mL graduated test

tube, which has been calibrated at 0.5 mL. Rinse the test tube with ~ 2
mL of Methanol and filter the rinsate. Add filtered rinsate to eluant. Rinse
the filter and syringe and add to eluant.

9.3.15 Concentrate the eluant to ~0.2 mL in a water bath at 38 + 2 °C under a

gentle stream of nitrogen. Bring to a final volume of 0.5 mL with
reconstitution reagent (1:3, water/methanol). Vortex for 30 seconds.
Transfer the extract into two autosampler vials with inserts. Analyzed by
APCI/LC/MS/MS.

Instrument Calibration:
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10.1 The calibration standard curve consists of a minimum of three levels. The lowest
level must be at or below the corresponding reporting limits.

10.2 The LCMS calibration curves were obtained using linear regression.

Analysis:

11.1 HPLC-MS

11.1.1 HPLC Instrument: Waters model 2695 HPLC and auto-sampler with
column heater and remote control through Thermo Finnigan Xcalibur

system.

Column: Waters SymmetrySheid RP1g 5 um, 3.9 x 150 mm column
Column Temperature: 40 °C

Mobile Phase: Gradient

Time(min) Flow rate Mobile Phase A Mobile Phase B
0 0.75 85.0 15.0
3.0 0.75 85.0 15.0
4.0 0.75 50.0 50.0
10.0 0.75 50.0 50.0
21.0 0.75 25.0 75.0
22.0 0.75 5.0 95.0
26.0 0.75 85.0 15.0
30.0 0.75 85.0 15.0

Injection Volume: 30 pL

11.1.2 Liquid Chromatograph Mass spectrometer (LC-MS) and Operating

Parameters

Model:

lon Source Type:
Source Polarity:

APCI Vaporizer Temp:
Capillary Temperature:
Sheath Gas flow rate:
Auxiliary Gas flow:
Mode of operation:

Finnigan Model DECA ion trap MS
Atmospheric pressure lonization (APCI)
Positive

450 °C

220 °C

80 (arb)

10 (arb)

MS/MS
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Compound Retention Molecular Mass Range | Product lons
Name Time (min.) Weight
DACT 3.29 145.55 60-200 110
ACET 7.41 173.6 55-200 132,146
Teb-108 7.72 157.23 60-240 158
DEA 8.99 187.63 60-200 146
Teb-106 8.68 200.26 55-220 158, 184
Teb-107 9.19 172.26 50-200 89
Teb-104 9.25 214.28 55-250 172, 215
Hexazinone 10.79 252.32 80-275 171
Tebuthiuron 11.26 228.31 100-250 172
Cyanazine 11.29 240.70 75-275 214,216,241
Metribuzin 11.86 214.29 70-235 186,187
Simazine 12.20 201.66 65-225 124,132,174
Bromacil 12.30 261.1 100-280 205,207
Prometon 13.75 225.3 70-250 142,184
Atrazine 16.10 215.69 70-235 174,176
Norflurazon 17.41 303.7 100-350 284
Desmethyl 16.55 289.65 75-350 248,270,288
Norflurazon
Diuron 18.45 233.10 60-250 72
Propazine 19.57 229.7 70-250 188,190
Prometryn 20.66 241.37 75-275 200

Note: The column conditions, temperature, mobile phase, etc. may slightly shift

retention time.

11.1.3 Operating parameter

Compound | Segment | Segment | Parent | Isolation | Normalized | Activation
Name /| Scan# | Time Mass | Width Collision Q
(m/z) (m/z) Energy(%)

DACT 1 5.0 147 5.0 40.0 0.400
ACET 2/1 3.1 175 5.0 40.0 0.300
Teb-108 2/2 158 3.0 30.0 0.250
DEA 3/1 1.50 189 5.0 30.0 0.300
Teb-106 3/2 201 3.0 32.0 0.250
Teb-107 3/3 172 3.0 35.0 0.250
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Teb-104 3/4 215 3.0 30.0 0.250
Hexazinone |4/1 1.70 253 5.0 37.0 0.300
Cyanazine |4/2 242 5.0 37.0 0.300
Compound | Segment | Segment | Parent | Isolation | Normalized | Activation
Name /| Scan# | Time Mass | Width Collision Q

(m/z) (m/z) Energy(%)

Metribuzin | 4/3 215 5.0 34.0 0.300
Tebuthiuron [ 4/4 229 3.0 35.0 0.250
Simazine 5/1 1.0 203 5.0 40.0 0.300
Bromacil 5/2 262 5.0 34.0 0.350
Metribuzin 5/3 215 3.0 34.0 0.300
Tebuthiuron [ 5/4 229 3.0 35.0 0.250
Simazine 6/1 0.80 203 5.0 40.0 0.300
Bromacil 6/2 262 5.0 34.0 0.350
Prometon 6/3 226 3.0 38.5 0.300
Prometon 711 2.20 226 3.0 38.5 0.300
Atrazine 712 217 5.0 36.0 0.300
Atrazine 8/1 1.99 217 5.0 36.0 0.300
Norflurazon |8/ 2 305 5.0 39.0 0.300
Desmethy! 8/3 290 4.0 45.0 0.250
Norflurazon
Diuron 9/1 0.81 235 5.0 35.0 0.240
Norflurazon |9/ 2 305 5.0 39.0 0.300
Diuron 9/3 235 5.0 0.0 0.240
Diuron 10/1 1.20 235 5.0 35.0 0.240
Diuron 10/2 235 5.0 0.0 0.240
Propazine 10/3 231 5.0 40.0 0.300
Prometryn 11/1 3.20 242 3.0 37.5 0.300
Propazine 11/2 231 5.0 40.0 0.300

12. Quality Control:

12.1 Method Detection Limits (MDL)

Method Detection Limit (MDL) refers to the lowest concentration of the analyte
that a method can detect reliably. To determine the MDL, 7 surface water/well
water samples are spiked at 0.100 ug and processed through the entire method
along with a blank. The standard deviation derived from the spiked sample
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12.2

12.3

12.4

12.5

recoveries was used to calculate the MDL for each analyte using the following
equation:

MDL =tS

Where t is the Student t test value for the 99% confidence level with n-1 degrees
of freedom and S denotes the standard deviation obtained from n replicate
analyses. For the n=7 replicates used to determine the MDL, t=3.143.

The results for the standard deviations and MDL are in Appendix 1.

Reporting Limit (RL)

Reporting limit (RL) refers to a level at which reliable quantitative results may be
obtained. The MDL is used as a guide to determine the RL. The RL is chosen in
a range 1-5 times the MDL, as per client agreement. The reporting limit for this
method is 0.05 ppb.

Method Validation

The method validation consisted of five sample sets. Each set included four
levels of fortification and a method blank. All spikes and method blanks were
processed through the entire analytical method. Spike levels and recoveries for
the triazines are shown in Appendix 2.

Control Charts and Limits

Control charts were generated using the data from the method validation for each
analyte. The upper and lower warning and control limits are set at + 2 and 3
standard deviations of the % recovery, respectively, shown in Appendix 2.
Acceptance Criteria

12.5.1 Each set of samples will have a matrix blank and a spiked matrix sample.
12.5.2 The retention time should be within + 2 per cent of that of the standards.

12.5.3 The recoveries of the matrix spikes shall be within the control limits.

12.5.4 The sample shall be diluted if results fall outside of the calibration curve.
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13. Calculations:

14.

15.

Quantitation is based on an external standard (ESTD) calculation using either the peak
area or height. The LCMS software used a linear curve fit, with all levels weighted
equally. Alternatively, at the chemist’s discretion, concentrations may be calculated
using the response factor for the standard whose value is < 30% to the level in the
sample.

ppb=(sample peak area or ht) x (std conc) x (std vol. Injected) x (final vol of sample)(1000 plL/mL)
(std.peak area or ht) x (sample vol injected) x (sample wt (g)

Reporting Procedure:

Sample results are reported out according to the client’s analytical laboratory
specification sheets.

Discussion and References:

15.1 Propazine is used as a surrogate. Add 0.1 pg of propazine to each sample and
processed through the entire analytical method. This allows the extraction steps
to be monitored.

15.2 The segment durations in the mass spectrometer settings determine the
retention time windows for each analyte. As the HPLC column performance may
change over time because of irreversible contamination, phase stripping, etc., it
may be necessary to adjust these windows before beginning a sequence for the
observed retention times of the analytes. Installation of a new guard column or
analytical column may also necessitate adjustments of window times. These
retention time windows should be verified before each sequence, and adjusted
as necessary.

15.3 The original method “Determination of Atrazine, Bromacil, Cyanazine, Diuron,
Hexazinone, Metribuzin, Norflurazon, Prometon, Prometryn, Simazine, Deethyl
Atrazine, (DEA), Deisopropyl Atrazine (ACET), and Diamino Chorotriazine
(DACT) in Well Water and River Water By Liquid Chromatography-Atmospheric
Pressure Chemical lonization Mass Spectrometry” has been updated to reflect
what is currently being used. The in house vacuum manifold has been replaced
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with a Supelco Visiprep TM24 manifold. The LCQ DECA installed with the
Waters SymmetrySheid RP1g 5 um, 3.9 x 150 mm column is the only instrument
being used at this time. MDL and method validation data for desmethy
norflurazon in well water has been added. Hexazinone mdl and validation data
was also updated.

15.4 References:
15.41 SOP # EM 501.4

15.42 SOP # EM 501.5
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Appendix 1

The Determination of Method Detection Limit (MDL) and Reporting Limit (RL) in Well Water

Results: Well Water

Spk\Analyte DACT ACET DEA Bromacil Cyanazine Diuron
0.1ppb 0.079 0.083 0.080 0.104 0.086 0.086
0.1ppb spk 2 0.083 0.092 0.088 0.085 0.086 0.108
0.1ppb spk 3 0.079 0.088 0.079 0.095 0.088 0.088
0.1ppb spk 4 0.084 0.091 0.082 0.101 0.087 0.068
0.1ppb spk 5 0.081 0.093 0.088 0.092 0.083 0.081
0.1ppb spk 6 0.081 0.084 0.081 0.095 0.084 0.091
0.1ppb spk 7 0.080 0.086 0.085 0.101 0.084 0.069
SD 0.002 0.0040 0.00372 0.00655 0.00200 0.0137
MDL 0.0063 0.013 0.0110 0.020 0.0063 0.043
RL 0.05 0.05 0.05 0.05 0.05 0.05
Results: Well water

Spk\Analyte Hexazinone Metribuzin Simazine Prometon Atrazine Norflurazon
0.1ppb spk 1 0.082 0.074 0.077 0.077 0.075 0.089
0.1ppb spk 2 0.080 0.086 0.084 0.082 0.087 0.091
0.1ppb spk 3 0.083 0.077 0.073 0.071 0.073 0.090
0.1ppb spk 4 0.086 0.082 0.080 0.076 0.079 0.088
0.1ppb spk 5 0.087 0.083 0.082 0.081 0.082 0.085
0.1ppb spk 6 0.081 0.081 0.083 0.077 0.082 0.088
0.1ppb spk 7 0.083 0.082 0.085 0.081 0.083 0.089
SD 0.0078 0.0040 0.0043 0.0038 0.0048 0.0019
MDL 0.025 0.0125 0.0135 0.012 0.015 0.0063

RL 0.05 0.05 0.05 0.05 0.05 0.05



California Department of Food and Agriculture EM 62.9

Center for Analytical Chemistry Revision:2
Environmental Analysis Section Revision Date:1/09/09
3292 Meadowview Road Original Date: 7/21/1999
Sacramento, CA 95832 Page 13 of 26

Appendix 1: Continue

The Determination of Method Detection Limit (MDL) and Reporting Limit (RL) in Well Water

Results: Well water
Desmethyl Metabolite Metabolite Metabolite Metabolite

Spk\Analyte Norflurazon Prometryn Tebuthiuron 104 106 107 108
0.1ppb spk 1 0.093 0.077 0.093 0.101 0.098 0.085 0.081
0.1ppb spk 2 0.089 0.084 0.090 0.110 0.101 0.093 0.085
0.1ppb spk 3 0.097 0.077 0.095 0.116 0.107 0.093 0.101
0.1ppb spk 4 0.093 0.074 0.100 0.138 0.102 0.102 0.101
0.1ppb spk 5 0.099 0.083 0.088 0.103 0.096 0.094 0.082
0.1ppb spk 6 0.100 0.084 0.089 0.099 0.090 0.092 0.081
0.1ppb spk 7 0.0102 0.084 0.098 0.115 0.100 0.112 0.099
SD 0.005 0.0043 0.0046 0.0134 0.0053 0.0087 0.0098
MDL 0.015 0.0135 0.014 0.042 0.017 0.027 0.031
RL 0.05 0.05 0.05 0.05 0.05 0.05 0.05

The Determination of Method Detection Limit (MDL) and Reporting Limit (RL) in Surface Water

Results: Surface Water

Spk\Analyte DACT ACET DEA Bromacil Cyanazine Diuron
0.1ppb 0.075 0.088 0.082 0.077 0.082 0.077
0.1ppb spk 2 0.077 0.096 0.090 0.102 0.095 0.087

0.1ppb spk 3 0.075 0.086 0.088 0.095 0.088 0.085
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0.1ppb spk 4 0.087 0.086 0.083 0.100 0.083 0.097
0.1ppb spk 5 0.087 0.090 0.088 0.099 0.087 0.093
0.1ppb spk 6 0.082 0.107 0.089 0.108 0.087 0.094
0.1ppb spk 7 0.081 0.109 0.089 0.097 0.087 0.088
SD 0.005 0.010 0.003 0.010 0.0040 0.007
MDL 0.016 0.030 0.010 0.031 0.013 0.022

RL 0.05 0.05 0.05 0.05 0.05 0.05
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Appendix 1: Continue

The Determination of Method Detection Limit (MDL) and Reporting Limit (RL) in Surface Water
Result Surface Water

Spk\Analyte Hexazinone Metribuzin Simazine Prometon Atrazine Norflurazon
0.1ppb spk 1 0.110 0.076 0.077 0.076 0.075 0.083
0.1ppb spk 2 0.094 0.080 0.085 0.087 0.081 0.093
0.1ppb spk 3 0.102 0.081 0.080 0.083 0.078 0.092
0.1ppb spk 4 0.099 0.085 0.081 0.083 0.082 0.096
0.1ppb spk 5 0.122 0.088 0.089 0.088 0.087 0.101
0.1ppb spk 6 0.122 0.097 0.092 0.087 0.084 0.095
0.1ppb spk 7 0.125 0.097 0.093 0.091 0.088 0.102
SD 0.013 0.008 0.0042 0.005 0.005 0.006
MDL 0.040 0.025 0.013 0.016 0.016 0.019
RL 0.05 0.05 0.05 0.05 0.05 0.05

The Determination of Method Detection Limit (MDL) and Reporting Limit (RL) in Surface Water

Results: Surface Water
Spk\Analyte  Prometryn

0.1ppb spk 1 0.077
0.1ppb spk 2 0.088
0.1ppb spk 3 0.083
0.1ppb spk 4 0.088
0.1ppb spk 5 0.089
0.1ppb spk 6 0.084
0.1ppb spk 7 0.090
SD 0.005
MDL 0.016

RL 0.05
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Appendix 2

Method Validation Data in Well Water

Results: Well Water
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set3 set4 set5 %
DACT 0.1 97.0 80.5 70.0 82.0 90.0 Mean: 90.9
0.5 120 88.1 97.6 81.0 84.8 SD: 13.0
2.0 119.3 88.8 83.4 74.6 87.5 UCL: 130.
6.0 103.5 105.3 91.7 84.7 88.5 UWL: 117.
LWL: 64.8
LCL: 51.7
ACET 0.1 96.0 84.5 84.5 100.0 102.0 Mean: 92.2
0.5 100.3 83.8 94.8 82.6 80.0 SD: 9.34
2.0 114.6 86.6 90.0 83.8 98.4 UCL: 120
6.0 98.6 100.0 99.2 81.7 834 UWL: 111
LWL: 73.6
LCL: 64.2
DEA 0.1 86.0 75.5 79.0 88.0 87.0 Mean: 86.8
0.5 92.3 79.8 98.2 79.6 75.0 SD: 7.65
2.0 96.8 77.8 88.8 85.2 96.6 UCL: 110
6.0 87.3 94.8 99.5 85.0 84.0 UWL: 102
LWL: 71.5
LCL: 63.9
Bromacil 0.1 87.5 93.0 101 94.0 110.0 Mean: 98.3
0.5 99.5 104.1 106.0 89.2 87.2 SD: 9.39
2.0 99.2 108.7 97.8 91.0 99.2 UCL: 127
6.0 88.8 1254 100.5 93.3 91.3 UWL: 117
LWL: 79.6

LCL: 70.2
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Results: Well Water
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set3 set4 set5 %
Cyanazine 0.1 82.0 79.0 82.0 87.0 86.0 Mean: 86.0
0.5 89.5 85.0 90.6 77.2 77.2 SD: 4.73
2.0 89.9 83.7 86.8 83.0 93.0 UCL: 100
6.0 89.0 90.0 92.5 87.5 88.2 UWL: 954
LWL: 76.5
LCL: 71.8
Diuron 0.1 83.5 79.0 80.0 85.0 84.0 Mean: 88.3
0.5 81.7 75.5 100.8 83.0 89.6 SD: 9.59
2.0 78.1 72.3 99.4 93.8 103.8 UCL: 117
6.0 90.3 89.5 97.7 96.2 103.7 UWL: 108
LWL: 69.2
LCL: 59.6
Hexazinone 0.1 73.0 71.0 64.0 74.0 74.0 Mean: 95.0
0.5 84.6 74.3 81.2 67.4 69.4 SD: 5.49
2.0 91.2 79.2 83.6 76.4 81.6 UCL: 111
6.0 94.2 86.4 88.3 82.5 80.2 UWL: 106
LWL: 84.0
LCL: 78.5
Metribuzin 0.1 79.0 72.5 82.0 89.5 82.0 Mean: 81.1
0.5 77.3 69.3 95.4 79.2 71.6 SD: 7.25
2.0 83.9 72.4 79.8 80.0 89.8 UCL: 103
6.0 79.7 86.8 94.5 76.7 81.3 UWL: 95.6
LWL: 66.6

LCL: 59.4
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Results: Well Water
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set3 set4 seth %
Simazlne 0.1 85.5 70.5 74.0 86.0 84.0 Mean: 82.9
0.5 94.3 73.3 914 74.4 72.0 SD: 9.21
2.0 100.6 72.8 82.2 76.2 90.4 UCL: 110
6.0 89.0 91.8 95.5 75.3 77.8 UwL: 101
LWL: 64.4
LCL: 55.2
Prometon 0.1 75.0 72.5 63.0 73.0 76.0 Mean: 80.6
0.5 85.8 75.3 88.6 71.2 69.8 SD: 8.90
2.0 95.6 79.4 82.2 79.0 90.2 UCL: 107
6.0 84.6 91.7 95.8 80.7 82.0 UWL: 98.4
LWL: 62.8
LCL: 53.9
Atrazine 0.1 77.0 71.5 74.0 86.0 78.0 Mean: 79.5
0.5 80.6 70.3 90.2 76.2 69.4 SD: 7.12
2.0 84.9 71.0 79.8 79.0 88.4 UCL: 101
6.0 76.3 86.7 95.5 77.3 78.0 UWL: 93.8
LWL: 65.3
LCL: 58.1
Norflurazon 0.1 89.0 78.0 82.0 91.0 88.0 Mean: 90.3
0.5 97.5 78.9 99.8 80.0 84.6 SD: 7.01
2.0 99.0 87.2 96.8 87.0 96.0 UCL: 111
6.0 96.8 94.5 98.2 90.8 91.2 UWL: 104
LWL: 76.3

LCL: 69.3
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Results: Well Water
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set3 set4 seth %
Desmethyl
Norflurazon 0.1 101.2 111 99.0 88.0 107 Mean: 100
0.5 96.2 105.8 110 85.8 98.8 SD: 6.80
2.0 103.3 97.9 103.6 89.5 103 UcL: 121
5.0 101.4 99.2 106.8 97.4 97.3 UwL: 114
LWL: 86.5
LCL:  79.7
Propazine 0.1 84.3 79.0 85.0 95.5 87.0 Mean: 83.4
0.5 83.3 75.5 100.0 83.0 80.0 SD: 7.02
2.0 83.8 72.3 79.5 78.5 88.0 UCL: 104
6.0 78.3 89.5 91.5 75.5 78.0 UWL: 974
LWL: 69.3
LCL: 62.3
Prometryn 0.1 82.5 74.0 73.0 87.0 85.0 Mean: 83.0
0.5 86.3 74.6 91.2 76.6 70.4 Sh: 7.13
2.0 93.1 75.5 85.0 80.4 90.0 UCL: 104
6.0 86.8 91.0 93.8 82.8 81.0 UWL: 97.3
LWL: 68.7
LCL: 61.6

Validation of Tebuthiuron and its metabolites were added at a later date
Results: Well Water

Spike Recovery (%)

Analyte ppb Set 1 set 2 set 3 set 4 %
Tebuthiuron 0.1 97.0 90.0 91.0 89.0 Mean: 96.6
0.5 103 98.6 89.6 89.8 SD: 111

2.0 108 89.0 107 82.5 UCL: 130

6.0 96.2 129 95.7 90.5 UWL: 119
LWL: 744

LCL: 633
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Validation of Tebuthiuron and it's metabolites in well water was added at a later date
Results: Well Water
Spike Recovery (%)

Analyte ppb Setl set 2 set 3 set 4 %
Tebuthiuron 104 0.1 134 120 86.0 115 Mean: 98.1
0.5 94.8 102 95.0 91.8 SD: 13.9
2.0 104 915 94.0 86.5 UCL: 140
6.0 88.5 93.3 83.5 89.2 UWL: 126
LWL: 70.2
LCL: 56.3
Spike Recovery (%)
Analyte ppb Set 1 set 2 set 3 set 4 %
Tebuthiuron 106 0.1 96.0 101 106 87.0 Mean: 94.6
0.5 102 95.2 84.0 92.4 SD: 8.06
2.0 104 97.0 101 69.5 UCL: 119
6.0 88.0 89.3 84.7 88.5 UwL: 111
LWL: 78.4
LCL: 704
Spike Recovery (%)
Analyte ppb Set1 set 2 set 3 set 4 %
Tebuthiuron 107 0.1 99.0 86.0 118 87.0 Mean: 91.9
0.5 108 84.4 91.8 92.4 SD: 114
2.0 99.5 83.5 102 69.5 UCL: 126
6.0 91.6 84.5 84.5 88.5 UWL: 115
LWL: 69.0
LCL: 57.6
Spike Recovery (%)
Analyte ppb Setl set 2 set3 set 4 %
Tebuthiuron 108 0.1 81.0 80.0 73.0 72.0 Mean: 84.1
0.5 96.6 83.4 81.4 89.6 SD: 8.91
2.0 107 81.0 93.0 81.0 UCL: 111
6.0 87.8 78.5 78.7 82.2 UWL: 102
LWL: 66.3

LCL: 574
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Method Validation Data in Surface Water

Results: Surface Water
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set3 set4 seth %
DACT 0.1 84.0 80.0 80.8 96.8 82.0 Mean: 84.5
0.5 87.6 87.4 81.0 97.8 84.8 SD: 537
2.0 83.0 83.4 77.0 90.0 80.3 UCL: 101
6.0 85.3 82.7 79.0 82.0 84.7 UWL: 95.2
LWL: 737
LCL: 68.4
ACET 0.1 107.0 110.0 110.0 147.0 97.0 Mean: 103
0.5 93.8 104.0 95.0 97.4 81.6 SD: 123
2.0 95.6 106.0 95.4 104.0 103.0 CL: 140
6.0 102.0 105.0 99.8 103.0 101.0 UWL: 127
LWL: 783
LCL: 66.0
DEA 0.1 93.0 87.0 88.0 83.0 81.0 Mean: 93.7
0.5 104.0 98.6 90.2 95.0 86.4 SD: 7.3
2.0 95.4 100.0 88.4 99.6 86.2 UCL: 116
6.0 103.0 107.0 94.2 95.3 98.8 UWL: 108
LWL: 79.2
LCL: 71.9
Bromacil 0.1 101.0 89.0 101.0 91.0 89.0 Mean: 975
0.5 107.0 110.0 88.2 101.0 92.4 SD: 7.1
2.0 84.0 106.0 98.0 100.0 96.6 UcL: 119
6.0 102.0 106.0 94.0 96.7 96.8 UWL.: 112
LWL: 833
LCL.: 76.3
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Results: Surface Water
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set3 set4 seth %
Cyanazine 0.1 102.0 88.0 94.0 83.0 88.0 Mean: 107.
0.5 95.4 106.0 90.4 95.8 79.8 SD: 18.2
2.0 115.0 131.0 128.0 128.0 107.0 UCL: 162
6.0 109.0 136.0 128.0 134.0 107.0 UwL: 144
LWL: 70.8
LCL: 52.6
Diuron 0.1 102.0 93.0 72.0 81.0 98.0 Mean: 92.2
0.5 96.2 110.0 76.0 102.0 86.4 SD: 9.8
2.0 100.0 90.4 87.2 93.4 85.8 UCL: 122
6.0 89.5 89.3 95.0 109.0 88.3 UwL: 112
LWL: 725
LCL: 627
Hexazinone 0.1 117.0 105.0 98.0 93.0 87.0 Mean: 94.7
0.5 104.0 99.8 86.4 97.6 76.8 SD: 8.9
2.0 96.8 98.4 94.8 86.8 82.2 UCL: 121
6.0 96.3 99.3 94.2 90.2 90.0 UwL: 112
LwWL: 77.0
LCL: 68.1
Metribuzin 0.1 93.0 87.0 92.0 75.0 79.8 Mean: 89.2
0.5 92.2 103.0 80.2 87.6 79.6 SD: 6.78
2.0 85.2 95.8 95.2 90.4 90.0 UCL: 110
6.0 90.8 98.2 89.3 90.0 88.9 UwL: 103
LWL: 75.6

LCL: 68.8
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Results: Surface Water
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set3 set4 seth %
Simazlne 0.1 93.0 85.0 82.0 80.0 75.0 Mean: 87.0
0.5 93.2 99.2 78.8 89.8 78.8 SD: 6.88
2.0 86.6 91.2 82.8 91.2 78.8 UCL: 107.6
6.0 94.4 98.0 85.3 85.8 90.2 UWL: 100.7
LwL: 73.2
LCL: 66.3
Prometon 0.1 86.0 80.0 76.0 78.0 79.0 Mean: 86.5
0.5 92.8 96.2 80.6 89.4 81.6 SD: 6.36
2.0 86.4 914 82.0 89.0 80.4 UCL: 106
6.0 92.5 96.5 89.5 92.0 91.3 UWL: 99.2
LwWL: 73.8
LCL: 675
Atrazine 0.1 88.0 82.0 78.0 78.0 76.0 Mean: 85.5
0.5 92.4 97.2 83.4 86.2 72.2 SD: 6.33
2.0 83.8 92.8 84.6 86.4 84.8 UCL: 104
6.0 90.0 94.7 88.7 85.3 85.2 UWL: 98.1
LwL: 728
LCL: 66.5
Norflurazon 0.1 98.0 92.0 88.0 86.0 89.0 Mean: 96.0
0.5 104.0 106.0 89.6 95.3 90.6 SD: 5.59
2.0 96.8 101.0 96.0 95.2 101.0 UCL: 113
6.0 95.8 103.0 96.7 101.0 95.8 UWL: 107
LWL: 84.9

LCL: 79.3
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Results: Surface Water
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set3 set4 seth %
Propazine 0.1 98.0 90.5 78.5 84.0 79.0 Mean: 89.8
0.5 110.0 105.0 86.5 97.5 815 SD: 8.65
2.0 90.0 93.0 815 86.5 77.5 CL: 116
6.0 96.5 93.0 89.5 90.0 88.5 UWL: 107
LWL: 725
LCL: 63.9
Prometryn 0.1 92.0 90.0 95.0 86.0 86.0 Mean: 91.9
0.5 96.6 102.0 83.2 89.2 80.0 SD: 6.46
2.0 88.0 98.0 93.0 93.6 83.4 uUcL: 111
6.0 97.3 106.0 93.8 93.2 91.2 UWL: 105
LWL: 78.9

LCL: 72.5
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Title: Determination of Ethalfluralin, Trifluralin, Benfluralin, Prodiamine, Pendimethalin,
Oxyfluorfen, and Oryzalin in Surface Water

1. Scope:

This section method (SM) provides stepwise procedure for selective Dinitroaniline
compounds and Oxyfluorfen analysis in surface water. It is followed by all authorized
EA personnel.

2. Principle:

The dinitroanilines and oxyfluorfen are extracted from surface water samples with
methylene chloride. The extract is passed through sodium sulfate to remove residual
water. The anhydrous extract is evaporated on a rotary evaporator and then a solvent
exchange is performed with acetone. The extract is concentrated to a final volume of 1
mL where 0.5 mL is removed and vialed for GCMS-SIM (Gas Chromatography with
Mass Spectrometer operated in the Single lon Monitoring mode) or GCMS/MS analysis.
The remaining 0.5mL is evaporated to just dryness and then brought up to a final
volume of 0.5mL with methanol for analysis of oryzalin on LCMS.

3. Safety:

3.1 All general laboratory safety rules for sample preparation and analysis shall be
followed.

3.2  Methylene chloride is a regulated and controlled carcinogenic hazardous
substance. It must be stored and handled in accordance with California Code of
Regulations, Title 8, Subchapter 7, Group 16, Article 110, Section 5202.

4. Interferences:

There were no matrix interferences that caused quantitative problems during method
development and validation.

5. Apparatus and Equipment:

5.1  Rotary Evaporator (Buchi/Brinkman or equivalent)

5.2  Nitrogen Evaporator (Meyer N-EVAP Organomation Model #112 or equivalent)
5.3 Balance (Mettler PC 4400 or equivalent)

5.4  Vortex-vibrating mixer



California Department of Food and Agriculture EMON-SM-05-006

Center for Analytical Chemistry Revision:
Environmental Analysis Section Revision Date:

3292 Meadowview Road Original Date: 09/10/07
Sacramento, CA 95832 Page 2 of 18

5.5 Gas Chromatograph equipped with a mass selective detector (MSD)
5.6 Gas Chromatograph equipped with a triple stage quadropole detector (MS/MS)
5.7 Liquid Chromatograph equipped with an ion trap (LCMS)

6. Reagents and Supplies:

6.1 Ethalfluralin CAS#55283-68-6
6.2  Trifluralin CAS#1582-09-8

6.3  Benfluralin CAS#1861-40-1

6.4 Prodiamine CAS#29091-21-2
6.5 Pendimethalin CAS#40487-42-1
6.6  Oxyfluorfen CAS#42874-03-3
6.7  Oryzalin CAS#19044-88-3

6.8 Methylene Chloride, nanograde or equivalent pesticide grade
6.9 Acetone, nanograde or equivalent pesticide grade

6.10 Water, MS grade, Burdick & Jackson or equivalent

6.11 Methanol, MS grade, Burdick & Jackson or equivalent

6.12 Formic Acid, HPLC grade

6.13 Ammonium formate, reagent grade or equivalent

6.10 Separatory funnel, 2 L

6.11 Boiling flask, 500 mL

6.12 Sodium Sulfate, ACS grade

6.13 Funnels, long stem, 60°, 10 mm diameter

6.14 Volumetric Pipette, 0.5 mL

6.15 Graduated conical tubes with glass stopper, 15 mL

6.16 Glass wool, Pyrex® fiber glass slivers 8 microns

6.17 Disposable Pasteur pipettes, and other laboratory ware as needed
6.18 Recommended analytical columns:

For MSD - 5% (Phenyl)-methylpolysiloxane (HP-5MS or equivalent) fused silica
column, 30 m x 0.25 mm id x 0.25 pm film thickness.

For HPLC/MS — Waters SymmetryShieldRP1g5 um, 3.9 x 150 mm cartridge
Guard column: Waters SymmetryShieldRP1g 5 pm, 3.9 x 20 mm cartridge
Guard column holder: Waters Sentry guard holder universal.

7. Standards Preparation:

7.1 The individual dinitroaniline and oxyfluorfen stock standards of 1.0 mg/mL were
obtained from the CDFA/CAC Standards Repository. The standards were diluted
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to 10 pg/mL with acetone for identification purposes. Oryzalin was prepared in
methanol at a concentration of 10 pg/mL for infusion into the LCMS.

A combination standard of 10 ug/mL was prepared from the individual mg/mL
standards with acetone. The standard was also used to dilute the following
concentrations: 0.025, 0.05, 0.1, 0.2, 0.5, and 1 pg/mL in acetone for GC
instrument calibration. The 10 pg/mL of oryzalin in methanol was diluted to the
same concentrations as above for LC instrument calibration.

7.2 Keep all standards in the designated refrigerator for storage.
7.3 The expiration date of each standard is six months from the preparation date.
8. Sample Preservation and Storage:

Store all samples waiting for extraction in a separate refrigerator (0 - 5 °C).

9. Test Sample Preparation:

9.1

9.2

9.3

Background Preparation

The Department of Pesticide Regulation (DPR) provided the
surface water for background to be used in method validation and QC.

Preparation of blank and spike

Matrix blank: Weigh out 1000 g of background water and follow the test sample
extraction procedure.

Matrix spike: Weigh out 1000 g of background water. Spike a client requested
amount of herbicides into the background water and let it stand for 1 minute.
Follow the test sample extraction procedure.

Test Sample Extraction
9.3.1 Record the weight of water samples to 0.1 g by subtracting the weight of

the sample container before and after water has been transferred into a
separatory funnel.
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Shake with 100 + 5 mL of methylene chloride for 2 minutes. Vent
frequently to relieve pressure.

After phases have separated, drain lower the methylene chloride layer
through 20 * 4 g of anhydrous sodium sulfate and glass wool, into a 500
mL boiling flask.

Repeat steps 9.3.1 & 9.3.2 two more times using 80 + 5 mL of methylene
chloride each time. Combine the extracts in the same boiling flask.

After draining the final extraction, rinse the sodium sulfate with 25 + 5 mL
of methylene chloride.

Evaporate the sample extract to 2 - 4 mL on a rotary evaporator using a
water bath at 35 + 2 °C and 15 — 20 inch Hg vacuum. Add 2-4 mL of
acetone and rotoevaporate to 1-2 mL. Transfer the extract to a calibrated
15 mL graduated test tube.

Rinse flask 3 more times with 2 - 4 mL of acetone and transfer each rinse
to the same test tube.

Evaporate the sample extract to a volume slightly less than 1 mL in a
water bath at 38 + 2 °C under a gentle stream of nitrogen. Then bring to a
final volume of 1.0 mL with acetone, mix well and transfer 0.5mL to two
autosampler vials with inserts. Submit extract for GCMS-Triple Stage
quadrapole analysis.

The remaining 0.5 mL sample extract is placed back in the water bath and
evaporated to just dryness. Pipet 0.5 mL of methanol into the test tube
and vortex well. Transfer extract to an autoampler vial to analyze on
LCMS for oryzalin.

Instrument Calibration:

10.1

10.2

The calibration standard curve consists of a minimum of three levels. The lowest
level must be at or below the corresponding reporting limits.

The calibration curves for the GCMS and Triple Quad were obtained using
quadratic fit. The LCMS calibration curves were obtained using linear
regression.
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11.1.1 HPLC Instrument: Waters model 2695 HPLC and auto-sampler with
column heater and remote control through Thermo Finnigan Xcalibur

system.

Column: Waters SymmetrySheid RP1g5 um, 3.9 x 150 mm column
Column Temperature: 40 °C

Mobile Phase: Gradient

Solvent 1: 3762 mL water, 200 mL methanol, 38 mL 1M ammonium
formate and 4.0 mL formic acid.

Solvent 2: 3600 mL methanol, 360 mL water, 36 mL 1.0 M ammonium
formate, 4 mL formic acid.

Gradient:
Time(min) Flow rate Mobile Phase 1 Mobile Phase 2
0 0.75 85.0 15.0
3.0 0.75 85.0 15.0
4.0 0.75 50.0 50.0
10.0 0.75 50.0 50.0
14.0 0.75 40.0 60.0
16.0 0.75 5.0 95.0
22.0 0.75 5.0 95.0
24.5 0.75 85.0 15.0
27.0 0.75 85.0 15.0

Injection Volume:20 pL

11.1.2 Liquid Chromatograph Mass spectrometer (LC-MS) and Operating

Parameters

Model:

lon Source Type:
Source Polarity:

APCI Vaporizer Temp:
Capillary Temperature:
Sheath Gas:

Auxiliary Gas:

Mode of operation:

Finnigan Model DECA ion trap MS
Atmospheric pressure lonization (APCI)
Positive

450 °C

220 °C

60

10

MS/MS
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Compound Retention Molecular Mass Range | Product lons
Name Time (min.) Weight
Oryzalin 18.96 346.36 95-400 288, 305

Note:The column conditions, temperature, mobile phase, etc. may slightly shift

retention time.

11.1.3 Operating parameter

Parent Isolation Width | Normalized Activation Q | Activation

Mass(m/z) (m/z) Collision Energy Time (msec.)
(%)

347 2.0 30.0 0.250 30.0

GC-Triple Quad Instrumentation:

11.2.1 Model: Varian Triple Quad 320-MS
Column: Varian Factor Four VF-5ms x 0.25mm x0.25um

Temperature Program: initial column temperature 80 °C, hold 1 min., ramp
at 15 °C/min. to temperature of 180 °C and hold for 3 min. ramp at 15
°C/min. to final temperature of 300°C and hold for 3 min.;

Injector Temperature: 250 °C
Injection volume: 1 uL.

Compound Retention Precursor Product lon | Collison
Time (min) |ion Energy/-ev
Ethalfluralin 10.28 333 316 -10
Trifluralin 10.52 335 290 -15
Benfluralin 10.62 335 276 -15
Prodiamine 13.91 350 275 -10
Pendimethalin 14.86 281 252 -10
Oxyfluorfen 15.97 361 300 -15

GCMS Instrumentation:

11.3.1Model: Agilent GCMS
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Column: 5% (Phenyl)-methylpolysiloxane (HP-5MS or equivalent) fused
silica column, 30 m x 0.25 mm id x 0.25 ym film thickness.

Temperature Program: initial column temperature 80 °C, hold 1 min., ramp
at 15 °C/min. to temperature of 180 °C and hold for 3 min. ramp at 15
°C/min. to final temperature of 300°C and hold for 3 min.;

Injector Temperature: 250 °C

Transfer line Temperature: 280 °C

Compound Retention Time Selected ions Starting time (min.)
(min.)
Ethalfluralin 9.41 276, 316, 333 6.00
Trifluralin 9.62 264, 306, 335 9.52
Benfluralin 9.69 264, 292, 335 9.52
Prodiamine 13.27 279, 321, 333 12.50
Pendimethalin 14.23 252, 253, 281 13.85
Oxyfluorfen 15.38 252, 300, 361 14.85

Quantitation ions are in bold.

Quality Control:

12.1 Method Detection Limits (MDL)

Method Detection Limit (MDL) refers to the lowest concentration of the analyte
that a method can detect reliably. To determine the MDL, 7 surface water
samples are spiked at 0.05ppb and processed through the entire method along
with a blank. The standard deviation derived from the spiked sample recoveries
was used to calculate the MDL for each analyte using the following equation:

MDL =tS

Where t is the Student t test value for the 99% confidence level with
n-1 degrees of freedom and S denotes the standard deviation obtained from n
replicate analyses. For the n=7 replicates used to determine the MDL, t=3.143.

The results for the standard deviations and MDL are in Appendix 1.
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12.2 Reporting Limit (RL)

13.

12.3

12.4

12.5

Reporting limit (RL) refers to a level at which reliable quantitative results may be
obtained. The MDL is used as a guide to determine the RL. The RL is chosen in
a range 1-5 times the MDL, as per client agreement. The reporting limit for the
dinitroanilines and oxyfluorfen is 0.05 ppb.

Method Validation

The method validation consisted of four sample sets. Each set included five
levels of fortification and a method blank. All spikes and method blanks were
processed through the entire analytical method. Spike levels and recoveries for
the selective dinitroaniline and oxyfluorfen are shown in Appendix 2.

Control Charts and Limits

Control charts were generated using the data from the method validation for each
analyte. The upper and lower warning and control limits are set at + 2 and 3
standard deviations of the % recovery, respectively, shown in Appendix 2.

Acceptance Criteria

12.5.1 Each set of samples will have a matrix blank and a spiked matrix sample.
12.5.2 The retention time should be within + 2 per cent of that of the standards.
12.5.3 The recoveries of the matrix spikes shall be within the control limits.
12.5.4 The sample shall be diluted if results fall outside of the calibration curve.

Calculations:

Quantitation is based on an external standard (ESTD) calculation using either the peak
area or height. The LCMS software used a linear curve fit, with all levels weighted
equally. The software for the triple quadrapole uses a quadratic curve fit, with all levels
weighted 1/nx and the GCMS uses quadratic curve fit, with all levels weighted equally.
Alternatively, at the chemist’s discretion, sample results may be calculated using the
response factor for the standard.

ppb=(sample peak area or ht) x (std conc) x (std vol. Injected) x (final vol of sample)(1000 pL/mL)

(std.peak area or ht) x (sample vol injected) x (sample wt (g)
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14. Reporting Procedure:

15.

Sample results are reported out according to the client’s analytical laboratory
specification sheets.

Discussion and References:

15.1

15.2

15.3

15.4

15.5

15.6

The triple quadrapole will used as the primary instrument for the analysis of the
dinitroanalines and oxyfluorfen. The MSD will be used as a backup instrument.
The LCMS is used for the analysis of oryzalin since it wasn’t very sensitive on the
GC.

A storage stability study was done with this project. The storage stability study
consisted of a 5 ppb spike level and 3 replicates over a 28 day period. Fifteen
bottles containing backgrouond water were spiked and stored in the refrigerator
until analyzed on 0, 4, 7, 14, and 28 days. Along with the storage spikes a blank
and method control spike were also extracted. This storage study showed no
degradation for the dinitroaniline compounds or oxyfluorfen. The results are
shown in Appendix 3.

We have observed gradual losses in sensitivity caused by the sample matrix.
We recommend changing the injector liner and trimming the column when this
occurs.

Solid phase extraction has been tried for sample preparation as part of our
method development. The recoveries were low and inconsistent for some
compounds.

GC-Triple Quad analysis of the samples produced a sample response and
quantitation varied depending on matrix background in the samples. Therefore
the calibration standards were added to a matrix blank extract to correct for
matrix background interference. This is unnecessary for LCMS analysis.

References:

15.61 J.L Kish, E.M. Thruman, E.A. Scribner, and L.R. Zimmerman; Methods of
Analysis by the U.S. Geological Survey Organic Geochemistry Research
Group—Determination of Selected Herbicides Metabolites and Their
Degradaion Products in Water Using Solid-Phase Extraction and Gas
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Chromatography/Mass, U.S. Geological Survey Kansas Water Science
Center

15.62 Hsu, J. and Feng, H.; Determination of Organophosphate Pesticides in the

surface water using Gas Chromatography, 2004, Environmental
monitoring method, Center for Analytical Chemistry, CDFA

Appendix 1

The Determination of Method Detection Limit (MDL) and Reporting Limit (RL)

Results: Varian GC/TQMS

Spk\Analyte Ethalfluralin  Trifluralin Benfluralin Prodiamine Pendimethalin  Oxyfluorfen
0.05ppb spk 1 0.0366 0.0410 0.0384 0.0375 0.0358 0.0332
0.05ppb spk 2 0.0463 0.0402 0.0387 0.0384 0.0359 0.0369
0.05ppb spk 3 0.0416 0.0399 0.0451 0.0414 0.0377 0.0343
0.05ppb spk 4 0.05 0.0478 0.0465 0.0427 0.0464 0.0403
0.05ppb spk 5 0.0479 0.0398 0.0433 0.0391 0.0385 0.0375
0.05ppb spk 6 0.0461 0.0408 0.0437 0.0415 0.0394 0.0381
0.05ppb spk 7 0.0495 0.0512 0.0487 0.0493 0.0425 0.0425
SD 0.00479 0.00460 0.00382 0.00395 0.00382 0.00322
MDL 0.0150 0.0144 0.0120 0.0124 0.0120 0.0101

RL 0.05 0.05 0.05 0.05 0.05 0.05
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Appendix 1:  continued

Results: Agilent GC/MSD

Spk\Analyte Ethalfluralin  Trifluralin Benfluralin Prodiamine Pendimethalin  Oxyfluorfen
0.05ppb spk 1 0.044 0.040 0.038 0.051 0.045 0.052
0.05ppb spk 2 0.052 0.047 0.044 0.060 0.054 0.061
0.05ppb spk 3 0.048 0.044 0.041 0.057 0.051 0.059
0.05ppb spk 4 0.059 0.054 0.051 0.069 0.062 0.070
0.05ppb spk 5 0.047 0.044 0.041 0.054 0.048 0.052
0.05ppb spk 6 0.049 0.045 0.042 0.057 0.051 0.056
0.05ppb spk 7 0.056 0.052 0.049 0.066 0.059 0.068
SD 0.00528 0.0049 0.0047 0.0064 0.0059 0.0072
MDL 0.017 0.015 0.015 0.020 0.019 0.023
RL 0.05 0.05 0.05 0.05 0.05 0.05
Results: Finningan LCQ Deca

Spk\Analyte Oryzalin

0.05ppb spk 1 0.057

0.05ppb spk 2 0.057

0.05ppb spk 3 0.057

0.05ppb spk 4 0.056

0.05ppb spk 5 0.055

0.05ppb spk 6 0.057

0.05ppb spk 7 0.053

SD 0.001528

MDL 0.021

RL 0.05
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Appendix 2

Method Validation Data

Results: Varian GC/TQMS
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set 3 set4 % %
Ethalfluralin 0.15 110 97.7 101 97.9 Mean: 98.7
0.3 108 107 86.2 96.4 SD: 6.4
1 94.7 94 98.9 93.9 UCL: 1179
2 94.7 105 108 96.7 UwL: 1115
5 90.0 95.9 102 95.0 LWL: 85.9
LCL: 79.5
Trifluralin 0.15 109 914 103 89.8 Mean: 974
0.3 108 104 88.5 92.7 SD: 6.6
1 96.5 92 97.6 95.2 UCL: 117.2
2 96.8 106 106 91.5 UWL: 110.6
5 92.6 89.9 102 95.6 LWL: 84.2
LCL: 77.6
Benfluralin 0.15 103 86 101 87.7 Mean: 96.7
0.3 107 104 83.5 92.6 SD: 7.0
1 98.3 92.5 101 93.6 UcL: 117.7
2 94.9 108 104 95.1 UwL: 110.7
5 91 90.4 102 97.3 LWL: 827
LCL: 75.7
Prodiamine 0.15 120 95.1 112 99.0 Mean: 101
0.3 117 113 77.6 97.2 SD: 114
1 102 93.7 113 90.2 UCL: 135.2
2 92.6 108 115 92.5 UWL: 123.8
5 90.1 93.9 100.9 91.0 LWL: 78.2

LCL: 66.8




California Department of Food and Agriculture EMON-SM-05-006

Center for Analytical Chemistry Revision:
Environmental Analysis Section Revision Date:
3292 Meadowview Road Original Date: 09/10/07
Sacramento, CA 95832 Page 13 of 18
Results: Varian GC/TQMS
Spike  Recovery (%)
Analyte ppb Set 1 set 2 set 3 set4 % %
Pendimethlin  0.15 109 94.4 109 95.3 Mean: 98.0
0.3 112 106 85.1 98.0 SD: 8.9
1 101 91.6 105 90.2 UCL: 1247
2 94.2 99.6 115 92.2 UWL: 115.8
5 86.6 88.3 99.3 88.5 LWL: 80.2
LCL: 713
Oxyfluorfen 0.15 114 96.5 112.4 95.3 Mean: 100.4
0.3 115 113 75.2 101 SD: 128
1 105 90.7 107 91.3 UCL: 138.8
2 97.6 109 128 91.9 UWL: 126.0
5 84.1 89.8 106 85.7 LWL: 74.8
LCL: 62.0
Results: Agilent GC/MSD
Spike Recovery (%)
Analyte ppb Set 1 set 2 set 3 set4 %
Ethalfluralin 0.15 94.3 84.9 95.9 91.2 Mean: 99.6
0.3 104 114 105 90.6 SD: 9.6
1 123 107 100 106 UCL: 128.4
2 96.3 114 103 89.2 UWL: 118.8
5 96.9 92.9 92.7 92.6 LWL: 804
LCL: 70.8
Trifluralin 0.15 91.3 82 91.3 87.3 Mean: 97.1
0.3 101 111 102 87.7 SD: 94
1 119 104 96.5 102 UCL: 1253
2 94.6 112 102 88.0 UWL: 115.9
5 95.8 924 914 92.0 LWL: 78.3

LCL: 68.9
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Results: Agilent GC/MSD
Benfluralin 0.15 90.0 80.0 89.3 84.7 Mean: 96.0
0.3 99.7 110 99.1 85.7 SD: 95
1 118 103 96.1 101 UCL: 1245
2 94.0 111 101 87.5 UWL: 115.0
5 95.8 92.0 91.4 91.6 LwWL: 77.0
LCL: 675
Prodiamine 0.15 116 96.7 117 108 Mean: 112
0.3 121 135 121 102 SD: 11.0
1 130 116 113 115 UCL: 145.0
2 106 121 120 97.5 UWL: 134.0
5 105 103 99.2 98.8 LWL: 90.0
LCL: 79.0
Pendimethlin 0.15 112 89.6 106 98.1 Mean: 108
0.3 117 126 120 95.5 SD: 10.6
1 123 111 108 111 UCL: 139.8
2 105 120 119 95.0 UWL: 129.2
5 106 100 97.6 97.9 LWL: 86.8
LCL: 76.2
Oxyfluorfen 0.15 124 87.3 111 103 Mean: 113
0.3 125 131 134 102 SD: 1241
1 123 120 115 118 UCL: 149.6
2 110 120 123 102 UWL: 137.2
5 114 105 99.9 100 LWL: 88.8
LCL: 76.7
Results: Finningan LCQ Deca
Spike Recovery (%)
Analyte ppb Set 1 set 2 set 3 set4 %
Oryzlin 0.15 92.7 96.0 73.3 84.0 Mean: 83.6
0.3 86.0 91.7 100 77.7 SD: 93
1 87.2 91.2 77.9 68.0 UCL: 1115
2 93.0 70.6 80.5 68.5 UWL: 102.2
5 90.4 81.8 79.6 81.0 LWL: 65.0

LCL: 557
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Appendix 3 Storage Stability Study

Day 0 Day 4 Day 7 Day 14 Day 28
Analyte ppb %R ppb %R ppb %R ppb %R ppb %R
Ethalfluralin blk nd nd nd nd nd

spk 0.836 83.6%| 0.875 87.5%| 0.849 84.9% | 0.796 79.6% | 0.804 80.4%
spk 1 0.865 86.5%| 0.894 89.4%| 0.877 87.7% | 0.961 96.1% 1.00 100%
spk2 0.873 87.3%| 0.857 85.7%| 0.858 85.8% | 1.03 103% 1.04 104%
spk3 0.831 83.1%| 0.821 82.1%| 0.895 89.5% | 0941 94.1% | 0.872 87.2%

Trifluralin ~ blk nd nd nd nd nd
spk 0.795 79.5%| 0.851 85.1%| 0.877 87.7% | 0.818 81.8% 0.83 83.0%
spk1 0.825 82.5%| 0.862 86.2%| 0.828 82.8% | 0.948 94.8% | 0.964 96.4%
spk2 0.734 73.4%| 0.838 83.8%| 088 88.0%| 1.06 106.0% | 1.03 103%
spk3 0.797 79.7%| 0.833 83.3%| 0.913 91.3%| 094 94.0% | 0.832 83.2%

Benfluralin  blk nd nd nd nd nd
spk 0.840 84.0%| 0.827 82.7%| 0.859 85.9% | 0.806 80.6% | 0.838 83.8%
spk1 0.875 87.5%| 0.854 85.4%| 0.858 85.8% | 0.983 98.3% | 0.962 96.2%
spk2 0.853 85.3%| 0.874 87.4%| 0.878 87.8% | 1.03 103% 1.06 106%
spk 3 0.856 85.6%| 0.828 82.8%| 0.879 87.9% | 0.930 93.0% | 0.885 88.5%

Prodiamine blk nd nd nd nd nd
spk 0.858 85.8%| 0.852 85.2%| 0.899 89.9% | 0.832 83.2% | 0813 81.3%
spk1 0.906 90.6%| 0.881 88.1%| 0.834 83.4% | 1.02 102% 0.97 97.0%
spk2 0.905 90.5%| 0.910 91.0%| 0.953 95.3% | 1.09 109% 1.10 110%
spk3 0.899 89.9%| 0.851 85.1%| 0.908 90.8% | 0.979 97.9% | 0.907 90.7%

Pendimethlin blk nd nd nd nd nd
spk 0.82 82.0%| 0.825 82.5%| 0.881 88.1% | 0.796 79.6% | 0.802  80.2%
spk1  0.898 89.8%| 0.836 83.6%| 0.785 78.5% | 0.948 94.8% | 0953 95.3%
spk 2 0.900 90.0%| 0.875 87.5%| 0.871 87.1% | 1.02 102% 1.04 104%
spk3 0.868 86.8%| 0.783 78.3%| 0.857 85.7% | 0.906 90.6% | 0.868 86.8%
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Oxyfluorfen blk nd nd nd nd nd
spk 0.775 77.5%| 0.824 82.4%| 0.884 88.4% | 0.819 81.9% | 0.726  72.6%
spk1 0.889 88.9%| 0.810 81.0%| 0.788 78.8% | 0984 98.4% | 0977 97.7%
spk2 0.857 85.7%| 0.849 84.9%| 0.913 91.3% | 0.991 99.1% 1.04 104%
spk3 0.838 83.8%| 0.752 75.2%| 0.869 86.9% | 0.867 86.7% | 0.837 83.7%
Oryzalin  blk nd nd nd nd nd
spk 0.900 90.0%| 0.963 96.3%| 0.95 95.0% | 0.960 96.0% | 0.795  79.5%
spk1 0.963 96.3%| 0.929 92.9%| 0.937 93.7% | 0918 91.8% | 0.881 88.1%
spk2 0.898 89.8%| 0.824 82.4%| 0.867 86.7% | 1.02 102% | 0.884  88.4%
spk3 0.999 99.9%| 0.997 99.7%| 0.803 80.3% | 1.03 103% | 0.870 87.0%
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Determination of Organophosphate Pesticides in Surface water using Gas
Chromatography with mass selective detection (MSD).

1. Scope:

This section method (SM) documents the selected organophosphate pesticides
analysis in surface water by all authorized section personnel. This method is not
applicable for Ethoprop, Azinphos-methyl and Profenofos.

2. Principle:
The surface water sample is extracted with methylene chloride. The extract is
passed through sodium sulfate to remove residual water. The anhydrous extract is
evaporated to almost dryness on a rotary evaporator and diluted to a final volume of

1.0 mL with acetone. The extract is then analyzed by a gas chromatograph
equipped with a mass selective detector (MSD).

3. Safety:

3.1 All general laboratory safety rules for sample preparation and analysis shall be
followed.

3.2 Methylene chloride is a regulated and controlled carcinogenic hazardous
substance. It must be stored and handled in accordance with California Code of
Regulations, Title 8, Subchapter 7, Group 16, Article 110, Section 5202.

3.3 All solvents should be handled with care in a ventilated area.

4. Interferences:
There are matrix interferences that cause quantitative problems. Therefore the
calibration standards will be made up in appropriate matrix.

5. Apparatus and Equipment:
5.1 Rotary evaporator (Buchi/Brinkman or equivalent)

5.2 Nitrogen evaporator (Meyer N-EVAP Organomation Model # 112 or equivalent)
5.3 Vortex-vibrating mixer
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5.4 Balance (Mettler SM-L) or equivalent
5.5 Gas Chromatograph equipped with a mass selective detector (MSD)

6. Reagents and Supplies

6.1 Methylene Chloride, nanograde or equivalent pesticide grade
6.2 Acetone, nanograde or equivalent pesticide grade
6.3 Anhydrous Sodium Sulfate, granular

6.4 Diazinon

6.5 Disulfoton

6.6 Chlorpyrifos
6.7 Malathion

6.8 Methidation
6.9 Fenamiphos
6.10 Dichlorvos
6.11 Phorate

6.12 Fonofos

6.13 Dimethoate
6.14 Parathion methyl
6.15 Tribufos (DEF)

CAS# 333-41-5
CAS# 298-04-4
CAS# 2921-88-2
CAS# 121-75-5
CAS# 950-37-8
CAS# 22224-92-6
CAS# 62-73-7
CAS# 298-02-2
CAS# 66767-39-3
CAS# 60-51-5
CAS# 298-00-0
CAS# 78-48-8

6.16 Conical tube with glass stopper, 15-mL graduated, 0.1 mL subdivision
6.17 Separatory funnel, 2 L

6.18 Boiling flask, 500 mL

6.19 Funnel, long stem, 10 mm diameter

6.20 Disposable Pasteur pipettes, and other laboratory ware as needed
6.21 Recommended analytical columns:

For MSD - 1,4-bis(dimethylsiloxy)phenylene dimethyl polysiloxane (Restek
Rxi-5Sil MS or equivalent) fused silica column, 30 m x 0.25 mm x 0.25 um
film thickness.

7. Standards Preparation:

7.1 Dilute the 1 mg/mL Organophosphate standards obtained from the CDFA/CAC
Environmental Analysis Standards Repository with acetone to make up a series
of mixed working standards (see 10.2). These standards shall be prepared to
cover the linear range from 0.025 ng/uL to 0.5 ng/uL for OP screen and 0.01
ng/ulL to 0.5 ng/uL for low level diazinon and chlorpyrifos.

7.2 The calibration standards are added to matrix blank extracts (9.1.2.1) to correct
for matrix background interference.



California Department of Food and Agriculture EMON-SM-46-0 MSD

Center for Analytical Chemistry Revision:

Environmental Analysis Section Revision Date:

3292 Meadowview Road Original Date: 11/01/2013
Sacramento, CA 95832 Page 3 of 16

7.3 Store standards according to manufacturing requirement. Keep all standards in
designated refrigerator for storage.

7.4 The expiration date of each mixed working standard is six months from the
preparation date or same as stock standards, if sooner.

7.5 A portion of the new standard will be vialed and set aside in the refrigerator.
This will be used when doing the intermediate check and the check for a new
set of standards. The intermediate check will be performed before the standard
is 3 months old and be documented along with the comparison for that set of
standards. There should be <20% difference between the response of the new
standard or the intermediate check standard and the response of the vialed
standard.

8. Sample Preservation and Storage:

All water samples and sample extracts shall be stored in the refrigerator (4 + 3 °C).

9. Test Sample Preparation:
9.1 Sample Preparation

9.1.1 Remove samples from refrigerator and allow samples to come to room
temperature before extraction.

9.1.2 Preparation of matrix blank and matrix spike:

The Department of Pesticide Regulations (DPR) provides the background
water for matrix blank and spikes.

9.1.2.1 Matrix blank: Weigh out approximate 1000 g of background water
and follow the test sample extraction procedure.

9.1.2.2 Matrix spike: Weigh out approximate 1000 g of background water.
Spike a client requested amount of organophosphate pesticides
into the background water and let it stand for 1 minute. Follow the
test sample extraction procedure.

9.2 Test Sample Extraction
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9.2.1 Record the weight of the whole bottle water sample to 0.1 g by subtracting

9.2.2

9.2.3

9.24

9.2.5

9.2.6

9.2.7

9.2.8

9.2.9

the weight of the sample container before and after water has been
transferred into a separatory funnel.

Shake with 100 £ 5 mL of methylene chloride for 2 minutes. Vent
frequently to relieve pressure.

After phases have separated, drain lower methylene chloride layer
through 20 + 4 g of anhydrous sodium sulfate and glass wool, into a 500
mL boiling flask.

Repeat steps 9.2.2 & 9.2.3 two more times using 80 + 5 mL of methylene
chloride each time. Combine the extracts in the same boiling flask.

After draining the final extraction, rinse the sodium sulfate with 25 £ 5 mL
of methylene chloride.

Evaporate the sample extract to 2 - 4 mL on a rotary evaporator using a
water bath at 35 + 2 °C and 15 - 20 inch Hg vacuum. Add 2 - 4 mL of
acetone and rotoevaporate to 1 - 2 mL. Transfer the extract to a
calibrated 15 mL graduated test tube.

Rinse flask 3 more times with 2 - 4 mL of acetone and transfer each rinse
to the same test tube.

Evaporate the extract to a volume slightly less than 1 mL in a water bath
at 38 £ 2 °C under a gentle stream of nitrogen. Then bring to a final
volume of 1.0 mL with acetone, mix well and transfer into two autosampler
vials.

Submit extract for GC/MS analysis.

10. Instrument Calibration:

10.1 The calibration standards are added to a matrix blank extract to correct for
matrix background.

10.2 A calibration standard curve consists of minimum of three levels. Standard
concentrations of 0.01, 0.025, 0.05, 0.1, 0.25 and 0.5 ng/uL are recommended.
Calibration is obtained using a linear or quadratic regression with the
correlation coefficient (r) equal to or greater than 0.995.
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11.1 Injection Scheme

Follow the sequence of Solvent, Calibration standards, Solvent, Matrix Blank,
Matrix Spike, Test Samples (maximum of 10-12 samples) and Calibration
standards. Injection of an old sample or matrix blank before the sequence
analysis to condition the instrument is recommended.

11.2 GC Instrumentation
11.2.1 Recommended instrument (GC/MSD) parameters: Injector 250 °C; MSD
transfer line heater 280 °C; oven temperature 80 °C, hold 2 min., ramp @

20 °C/min. to 250 °C, hold 4 min.; injection volume 2 or 3 L.

lons Selected for SIM Acquisition:

Diazinon 137, 152, 179, 304, Retention time: 11.9 min
Disulfoton 88, 97, 142, 274, Retention time: 12.2 min
Malathion 93, 125, 127, 173, Retention time: 14.1 min
Chlorpyrifos 125, 197, 258, 314, Retention time: 11.2 min
Methidathion 58, 85, 93, 145, Retention time: 9.88 min
Fenamiphos 154, 217, 288, 303, Retention time: 9.26 min
DDVP 79, 109, 185, Retention time: 11.2 min
Phorate 75, 97, 121, 260, Retention time: 9.72 min
Dimethoate 87, 93, 125, 126, Retention time: 12.0 min
Fonofos 109, 137, 246, Retention time: 10.7 min
Me Parathion 63, 109, 125, 263, Retention time: 9.94 min
DEF 169, 202, Retention time: 9.73 min

(Quantitation ions are in bold)

12.Quality Control:

12.1 Each set of samples shall have a matrix blank and minimum of one matrix
spike sample.

12.2 The matrix blank should be free of target compounds.
12.3 The recoveries of the matrix spike shall be within the control limits.

12.3.1 When spike recoveries fall outside the control limits, the chemist must
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investigate the cause. The entire extraction set of samples is re-analyzed.
If the spike recoveries fall within the limit, then the results from the re-
analyzed samples shall be reported.

12.3.2 If the spike recoveries still fall outside the control limits, the client will be

12.4

12.5

12.6

12.7

12.8

12.9

notified. The backup samples will be re-extracted for analysis.
The retention time should be within + 2 percent of that of the standard.

All calibration standards analyzed for a sample set will be used in the
calibration curve. If the calibration curve does not meet the acceptance criteria
the samples shall be re-run. If the calibration criteria are met the sample
results will be reported. If the calibration criteria are still not met a method
deviation will be prepared and approved by the supervisor or designee. The
client will be notified of the deviation and a copy of the method deviation
detailing what was changed and why it was changed will be included with the
sample results and the data will be flagged to let the data user know of the
deviation.

The sample must be diluted if results fall outside the linear range of the
standard curve.

Bracketing standard curves should have a percent change less than 20%.
Method Detection Limits (MDL)

The method detection limit refers to the lowest concentration of analyte that a
method can detect reliably. To determine the MDL, 7 replicate water samples
are spiked at 0.05 ppb for OP screen and 7 replicate water samples are spiked
at 10 ppt for low level diazinon and chlorpyrifos and 7 replicates were spikes at
0.02 ppb for malathion. The standard deviation from the spiked sample
recoveries are used to calculate the MDL for each analyte using the follow
equation:

MDL =tS

Where t is the Student t test value for the 99% confidence level with n-1
degrees of freedom and S denotes the standard deviation obtained from n
replicate analyses. For the n=7 replicate used to determine the MDL, t=3.143.

Reporting limit (RL):

The reporting limit (RL) refers to the level at which reliable quantitative results
may be obtained. The MDL is used as a guide to determine the RL. Per client
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agreement, the RL is chosen in a range 1-5 times the MDL except in special
cases. (See 15.5)

MDL data and the RL are tabulated in Appendix IA and IB.
12.10 Method Validation Recovery Data and Control Limits:

12.10.1 The method validation consisted of five sample sets. Each set
included seven levels of fortification (0.01, 0.025, 0.05, 0.10, 0.25, 0.5
ppb) and a method blank. All spikes and method blank samples were
processed through the entire analytical method.

12.10.2 Upper and lower warning and control limits are setat + 2 and + 3
standard deviations of the average % recovery, respectively.

12.10.3 The method validation consisted of five sample sets. Each set
included six levels of fortification and a method blank. All spikes and
method blank samples were processed through the entire analytical

method.

Method validation results and control limits are tabulated in Appendix IB.

12.11 Estimated Measurement Uncertainty:
Total uncertainty for this method is 17% at 95% confidence interval.

12.12  Trend Identification
12.12.1 All matrix spike recoveries for OP analysis will be put into control
charts and monitored for trends. Three trend characteristics will be
evaluated at least bi-yearly by the supervisor or designee.
2 of 3 points above or below 2/3 of the UCL or LCL.
7 continuous points above or below the center line (CL)
14 points alternating above and below the CL.

12.12.2 When results indicate an out of control situation the supervisor or
designee will indicate this on the control chart and take appropriate
corrective action, which may include monitoring the results more
closely to initiating a formal corrective action with root cause

investigation.

13. Calculations:
Quantitation is based on external standard (ESTD) calculation using either the peak

area or height. The software uses a linear or quadratic curve fit, with all levels

weighted
equally. Alternatively, at chemist discretion, concentrations may be calculated using
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the response factor for the standard whose value is closest to the level in the
sample.

(sample peak ht. or area) (std. conc.) (std. vol. injected) (sample final vol., (mL))(1000
pL/mL)

ppb =

(std. peak ht. or area) (sample vol. injected) (sample wt., g)

14.Reporting Procedure:
14.1 Identification of Analyte

For responses within calibration range, compare the retention time of the
peaks with the retention time of standards. For positive results retention times
shall not vary from the standards more than 2 percent.

14.2 Sample results are reported out according to the client’s analytical laboratory
specifications.

15.Discussion and References:

15.1 Sample response and quantitation vary depending on matrix background in
the samples. The calibration standards were added to a matrix blank extract
to correct for matrix background interference.

15.2 Some of the late eluting compounds were observed to suffer gradual losses in
sensitivity. We recommend changing the injector liner and trimming the
column when this occurs.

15.3 The client requested a lower reporting limit for both diazinon and chlorpyrifos.
We re-validated this method using GC/MSD as the analysis instrument to
achieve the lower reporting limit for those two compounds.



California Department of Food and Agriculture EMON-SM-46-0 MSD

Center for Analytical Chemistry Revision:

Environmental Analysis Section Revision Date:

3292 Meadowview Road Original Date: 11/01/2013
Sacramento, CA 95832 Page 9 of 16

16. References:

16.1 EPA Method 507, Pesticides, Capillary Column. EPA Test Method for
Drinking
Water and Raw Source Water, 1987.

16.2 Hsu, J. and Hernandez J. Determination of Organophosphate Pesticides in
Surface Water using Gas Chromatography, 1997, Environmental Monitoring
Method, Center for Analytical Chemistry, CDFA.
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Appendix IA
Determination of Method Detection Limit (MDL) and Reporting Limit (RL)
Spike/analyte Diazinon Avg. Disulfoton Avg. Chlorpyrifos Avg.
0.05/ ppb Spk 1 0.04709 0.04664 0.04687 | 0.04203 0.04528 0.04366 | 0.04784 0.04804 0.04794
0.05/ ppb Spk 2 0.04901 0.04975 0.04938 | 0.03938 0.03474 0.03706 | 0.04991 0.05010 0.05001
0.05/ ppb Spk 3 0.04465 0.04871 0.04668 | 0.04050 0.03653 0.03852 | 0.04580 0.04566 0.04573
0.05/ ppb Spk 4 0.04851 0.05026 0.04939 | 0.04640 0.04365 0.04503 | 0.04775 0.04768 0.04772
0.05/ ppb Spk 5 0.04405 0.04447 0.04426 | 0.04774 0.04583 0.04679 | 0.04459 0.04420 0.04440
0.05/ ppb Spk 6 0.04154 0.04181 0.04168 | 0.04740 0.04446 0.04593 | 0.04222 0.04262 0.04242
0.05/ ppb Spk 7 0.03949 0.04188 0.04069 | 0.03821 0.03487 0.03654 | 0.04093 0.04070 0.04082
SD 0.00348 0.00441 0.00326
MDL=3.14 * SD MDL 0.01093 0.01384 0.01024
RL 0.01 0.04 0.01
Spike/analyte Malathion Avg. Methidathion Avg. Fenamiphos Avg.
0.05/ ppb Spk 1 0.04549 0.04553 0.04551 | 0.03980 0.04117 0.04049 | 0.04614 0.04229 0.04422
0.05/ ppb Spk 2 0.04877 0.04895 0.04886 | 0.04612 0.04541 0.04577 | 0.04490 0.04879 0.04685
0.05/ ppb Spk 3 0.04489 0.04101 0.04295 | 0.03971 0.03883 0.03927 | 0.04202 0.04175 0.04189
0.05/ ppb Spk 4 0.04693 0.04568 0.04631 | 0.04224 0.04092 0.04158 | 0.04880 0.04839 0.04860
0.05/ ppb Spk 5 0.04169 0.04129 0.04149 | 0.03380 0.03328 0.03354 | 0.04403 0.04333 0.04368
0.05/ ppb Spk 6 0.04208 0.04177 0.04193 | 0.03967 0.03922 0.03945 | 0.04305 0.04289 0.04297
0.05/ ppb Spk 7 0.04121 0.04039 0.04080 | 0.04004 0.03957 0.03981 | 0.04196 0.03691 0.03944
SD 0.00298 0.00362 0.00305
MDL=3.14 * SD MDL 0.00935 0.01136 0.00957
RL 0.02 0.05 0.05

Determination of Method Detection Limit (MDL) and Reporting Limit (RL)

Spike/analyte Malathion Avg.

0.02/ ppb Spk 1 0.02160 0.02590 0.02375
0.02/ ppb Spk 2 0.01830 0.02260 0.02045
0.02/ ppb Spk 3 0.01690 0.02170 0.01930
0.02/ ppb Spk 4 0.01850 0.02230 0.02040
0.02/ ppb Spk 5 0.01710 0.02340 0.02025
0.02/ ppb Spk 6 0.01410 0.01960 0.01685
0.02/ ppb Spk 7 0.01830 0.02220 0.02025
Standard deviation SD 0.00203
MDL=3.14 * SD MDL 0.00638
Reporting limit RL 0.02
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Appendix IB
Spike/analyte DDVP Avg. Phorate Avg. Fonofos Avg.
0.05/ ppb Spk 1 0.04130 0.04339 0.04235 | 0.04292 0.04329 0.04311 | 0.04369 0.04362 0.04366
0.05/ ppb Spk 2 0.04210 0.04447 0.04329 | 0.04396 0.04350 0.04373 | 0.04652 0.04794 0.04723
0.05/ ppb Spk 3 0.04034 0.04069 0.04052 | 0.04084 0.04006 0.04045 | 0.04155 0.04126 0.04141
0.05/ ppb Spk 4 0.03780 0.04184 0.03982 | 0.04263 0.04252 0.04258 | 0.04368 0.04409 0.04389
0.05/ ppb Spk 5 0.03835 0.03789 0.03812 | 0.04031 0.03962 0.03997 | 0.04167 0.04151 0.04159
0.05/ ppb Spk 6 0.03834 0.03724 0.03779 | 0.03725 0.03734 0.03730 | 0.03935 0.03893 0.03914
0.05/ ppb Spk 7 0.03534 0.03528 0.03531 | 0.03577 0.03555 0.03566 | 0.03822 0.03774 0.03798
SD 0.00276 0.00305 0.00343
MDL= 3.14 * SD MDL 0.00868 0.00959 0.01076
RL 0.05 0.05 0.04
Spike/analyte Dimethoate Avg. Methyl Parathion Avg. DEF Avg.
0.05/ ppb Spk 1 0.03922 0.03874 0.03898 | 0.04111 0.04046 0.04079 | 0.04293 0.04358 0.04326
0.05/ ppb Spk 2 0.04397 0.04344 0.04371 | 0.04610 0.04631 0.04621 | 0.04628 0.04591 0.04610
0.05/ ppb Spk 3 0.03692 0.03638 0.03665 | 0.03906 0.04019 0.03963 | 0.04186 0.04259 0.04223
0.05/ ppb Spk 4 0.03869 0.03900 0.03885 | 0.04044 0.03966 0.04005 | 0.04388 0.04400 0.04394
0.05/ ppb Spk 5 0.03068 0.03089 0.03079 | 0.03278 0.03343 0.03311 | 0.03993 0.04046 0.04020
0.05/ ppb Spk 6 0.03617 0.03964 0.03791 | 0.03637 0.03720 0.03679 | 0.03932 0.03886 0.03909
0.05/ ppb Spk 7 0.03801 0.03736 0.03769 | 0.03748 0.03708 0.03728 | 0.03696 0.03786 0.03741
SD 0.00383 0.00406 0.00301
MDL=3.14 * SD MDL 0.01202 0.01276 0.00946
RL 0.04 0.03 0.05
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Analyte

Diazinon

Disulfoton

Chlorpyrifos

Malathion

Spike
ppb
0.01
0.025
0.05
0.1
0.25
0.5

0.01
0.025
0.05
0.1
0.25
0.5

0.01
0.025
0.05
0.1
0.25
0.5

0.01
0.025
0.05
0.1
0.25
0.5

Method Validation Data

EMON-SM-46-0 MSD
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Set 1 Avg. Set 2 Avg. Set 3 Avg.
83.4 82.7 83.1 90.1 90.4 90.3 94.5 107.0 100.8 | SD 6.082
89.2 90.9 90.1 85.6 91.3 88.5 93.6 85.2 89.4 | Mean 90.2

101.0 94.6 97.8 90.0 89.8 89.9 89.3 93.4 91.4 | UCL 108.5
85.0 85.5 85.3 86.2 87.9 87.1 89.3 89.4 89.4 | UWL 102.4
92.9 93.5 93.2 80.4 81.0 80.7 88.3 86.3 87.3 | LWL 78.1
93.7 93.7 93.7 98.1 98.8 98.5 89.4 87.0 88.2 | LCL 72.0
84.1 83.1 83.6 | 112.0 105.0 1085 | 1140 1140 1140 | SD 10.855
73.6 72.3 73.0 80.5 78.4 79.5 85.2 83.8 84.5 | Mean 85.4
74.1 73.2 73.7 84.6 86.0 85.3 90.7 87.4 89.1 | UCL 117.9
85.3 85.7 85.5 81.2 79.2 80.2 85.0 83.1 84.1 | UWL 107.1
79.8 78.7 79.3 76.1 74.7 75.4 83.5 82.4 83.0 | LWL 63.7
79.7 78.1 78.9 95.2 94.6 94.9 85.0 84.2 84.6 | LCL 52.8

111.0 109.0 110.0 98.5 101.0 99.8 | 102.0 102.0 102.0 | SD 7.133
98.1 97.6 97.9 89.4 90.4 89.9 86.1 87.6 86.9 | Mean 92.9
97.7 98.4 98.1 90.7 93.9 92.3 89.8 90.0 89.9 | UCL 114.3
88.1 88.4 88.3 87.2 87.4 87.3 87.3 86.8 87.1 | UWL 107.2
93.8 94.0 93.9 81.0 81.2 81.1 87.0 86.4 86.7 | LWL 78.6
94.8 93.8 94.3 98.9 99.6 99.3 88.0 87.1 87.6 | LCL 71.5
88.0 87.8 87.9 90.6 94.4 92.5 99.4 97.0 98.2 | SD 4.642
93.0 96.8 94.9 91.6 90.3 91.0 89.2 88.4 88.8 | Mean 91.8
99.0 98.9 99.0 91.7 92.8 92.3 90.3 89.1 89.7 | UCL 105.7
89.0 91.2 90.1 88.2 86.6 87.4 91.2 88.0 89.6 | UWL 101.1
95.7 95.7 95.7 81.8 82.3 82.1 89.8 88.2 89.0 | LWL 82.5
97.3 96.0 96.7 99.0 99.1 99.1 89.0 87.3 88.2 | LCL 77.8
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Methidathion 0.01 97.3 91.2 94.3 81.2 81.7 81.5 92.1 95.1 93.6 | SD 8.648
0.025 | 107.0 103.0 105.0 84.4 81.5 83.0 90.4 83.6 87.0 | Mean 91.6
0.05 | 107.0 101.0 104.0 88.7 86.2 87.5 83.3 81.9 82.6 | UCL 117.6
0.1 | 103.0 99.6 1013 85.0 83.9 84.5 87.9 87.7 87.8 | UWL 108.9
0.25 | 106.0 104.0 105.0 80.1 80.5 80.3 93.0 92.0 92.5 | LWL 74.3
0.5 | 101.0 100.0 100.5 95.5 95.8 95.7 84.4 82.5 83.5 | LCL 65.7
Fenamiphos 0.01 75.7 73.1 74.4 77.3 78.6 78.0 77.6 76.9 77.3 | Sd 6.793
0.025 86.5 85.6 86.1 78.3 77.0 77.7 77.4 78.4 77.9 | Mean 84.4
0.05 93.0 90.7 91.9 90.3 82.1 86.2 84.5 79.2 81.9 | UCL 104.8
0.1 93.0 914 922 83.8 82.8 83.3 81.3 835 82.4 | UWL 98.0
0.25 96.3 94.0 95.2 77.8 77.2 77.5 85.5 86.3 85.9 | LWL 70.8
0.5 94.8 92.8 93.8 95.1 94.9 95.0 82.7 82.2 82.5 | LCL 64.0
ppb Set 1 Avg. Set 2 Avg. Set 3 Avg.
DDVP 0.01 86.0 74.8 80.4 81.3 80.1 80.7 77.3 93.9 85.6 | SD 7.765
0.025 90.9 89.3 90.1 74.6 81.7 78.2 89.3 81.8 85.6 | Mean 86.4
0.05 84.0 85.6 84.8 81.6 81.2 81.4 81.7 82.3 82.0 | UCL 109.7
0.1 | 109.0 107.0 108.0 85.0 84.1 84.6 86.0 89.0 87.5 | UWL 101.9
0.25 99.2 91.7 95.5 76.6 76.5 76.6 85.2 85.4 85.3 | LWL 70.8
0.5 92.4 89.0 90.7 94.4 96.4 95.4 84.1 81.0 82.6 | LCL 63.1
Fonofos 0.01 95.5 89.9 92.7 92.2 87.6 89.9 | 108.0 84.3 96.2 | SD 4.794
0.025 90.3 92.8 91.6 82.6 82.2 824 | 85.6 84.2 84.9 | Mean 88.6
0.05 86.4 84.9 85.7 85.8 83.4 84.6 87.0 82.8 84.9 | UCL 103.0
0.1 86.5 87.2 86.9 86.6 85.5 86.1 89.3 88.0 88.7 | UWL 98.2
0.25 92.5 91.1 91.8 80.3 85.6 83.0 87.1 86.4 86.8 | LWL 79.0
0.5 91.7 90.4 91.1 | 101.0 101.0 101.0 88.8 86.3 87.6 | LCL 74.3
Dimethoate 0.01 97.5 87.7 92.6 72.0 74.7 73.4 | 106.0 97.2 101.6 | SD 14.969
0.025 | 137.0 136.0 136.5 84.3 82.5 83.4 79.9 83.8 81.9 | Mean 90.2
0.05 | 102.0 98.7 100.4 79.1 80.2 79.7 73.7 73.6 73.7 | UCL 135.1
0.1 | 105.0 101.0 103.0 81.4 81.6 81.5 83.9 843 84.1 | UWL 120.1
0.25 99.7 97.8 98.8 76.0 76.4 76.2 88.9 88.3 88.6 | LWL 60.3
0.5 93.8 92.9 934 | 94.2 92.6 93.4 | 826 80.7 81.7 | LCL 45.3
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’I?’/;i;rt]zlion 0.01 89.3 81.8 85.6 82.3 76.5 79.4 93.9 82.3 88.1 | SD 12.244
0.025 | 106.0 99.0 102.5 80.5 81.0 80.8 83.5 81.0 82.3 | Mean 89.4

0.05 | 103.0 96.9 100.0 76.7 78.7 77.7 74.4 75.3 74.9 | UCL 126.1

0.1 | 120.0 116.0 118.0 79.9 80.0 80.0 86.1 88.8 87.5 | UWL 113.9

0.25 | 108.0 105.0 106.5 75.6 75.6 75.6 90.3 91.5 90.9 | LWL 64.9

0.5 | 104.0 104.0 104.0 92.9 94.1 93.5 82.8 82.1 82.5 | LCL 52.7

DEF 0.01 82.6 76.6 79.6 76.2 78.8 77.5 83.2 82.9 83.1 | Sd 6.175
0.025 91.5 93.5 92.5 93.8 83.5 88.7 82.9 83.6 83.3 | Mean 88.0

0.05 94.8 92.5 93.7 83.5 82.8 83.2 83.4 83.3 83.4 | UCL 106.5

0.1 91.6 91.9 91.8 88.7 87.6 88.2 87.1 87.8 87.5 | UWL 100.4

0.25 98.2 97.1 97.7 83.9 83.2 83.6 88.4 87.7 88.1 | LWL 75.7

0.5 96.5 94.9 95.7 99.4 99.9 99.7 88.5 86.6 87.6 | LCL 69.5
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Title: Determination of Organophosphate Pesticides in Surface water using Gas
Chromatography

1. Scope:

This section method (SM) documents the selected organophosphate pesticides
analysis in surface water by all authorized section personnel.

2. Principle:

The surface water sample is exiracted with methylene chloride. The extract is passed
through sodium sulfate to remove residual water. The anhydrous extract is evaporated
to almost dryness on a rotary evaporator and diluted to a final volume of 1.0 mL with
acetone. The extract is then analyzed by a gas chromatograph equipped with flame _
photometric detector (FPD) and any positive result is confirmed by mass selective
detector (MSD). The low level diazinon and chlorpyrifos (‘RL = 10 ppt ) are analyzed
only by mass selective detector using the same extract.

3. Safety:

3.1 All general laboratory safety rules for sample preparation and analysis shall be
followed.

3.2 Methylene chloride is a regulated and controlled carcinogenic hazardous
substance. It must be stored and handled in accordance with California Code of
Regulations, Title 8, Subchapter 7, Group 16, Article 110, Section 5202.

3.3 All solvents should be handled with care in a ventilated area.

4. |Interferences:

There are matrix interferences that cause quantitative problems. Therefore the
calibration standards will be made up in appropriate matrix.

5. Apparatus and Equipment:

5.1 Rotary evaporator (Buchi/Brinkman or equivalent)

5.2 Nitrogen evaporator (Meyer N-EVAP Organomation Model # 112 or equivalent)
5.3 Vortex-vibrating mixer

5.4 Balance (Mettler PC 4400) or equivalent
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5.5 Gas Chromatograph equipped with a flame photometnc detector (FPD) in -
phosphorus mode
5.6 Gas Chromatograph equipped with mass selective detector (MSD)

Reagents and Supplies
6.1 Methylene Chloride, nanograde or equivalent pesticide grade

6.2 Acetone, nanograde or equivalent pesticide grade
6.3 Anhydrous Sodium Sulfate, granular

6.4 Ethoprophos CAS# 13194-48-4
6.5 Diazinon CAS# 333-41-5
6.6 Disulfoton CAS# 298-04-4
6.7 Chlorpyrifos CAS# 2921-88-2
6.8 Malathion CAS# 121-75-5
6.9 Methidation CAS# 950-37-8
6.10 Fenamiphos CASH# 22224-92-6
6.11 Azinphos Methyl ~ CAS# 86-50-0
6.12 Dichlorvos CAS# 62-73-7 i
6.13 Phorate CAS# 298-02-2
6.14 Fonofos CAS# 66767-39-3
6.15 Dimethoate CAS# 60-51-5
6.16 Parathion methyl CAS# 298-00-0
6.17 Tribufos (DEF) CAS# 13071-79-9
6.18 Profenofos CAS# 41198-08-7

6.19 Conical tube with glass stopper, 15-mL graduated, 0.1 mL subdivision
6.20 Separatory funnel, 2 L '

6.21 Boiling flask, 500 mL

6.22 Funnel, long stem, 10 mm diameter

6.23 Disposable Pasteur pipettes, and other laboratory ware as needed
6.24 Recommended analytical columns: :

For FPD — Restek’s Rtx® - OPPesticides (fused silica column), 30 m x 0.25 mm
X 0.4 um film thickness or 30 m x 0.32 mm x 0.5 um film thickness, and Rtx® -
OPPesticides2 (fused silica column), 30 m x 0.25 mm x 0.25 um film thickness or
30 m x 0.32 mm x 0.32 um film thickness.

For MSD - 5% phenyl Methylsilicone (HP-5ms or equivalent) fused silica column,
30 m x 0.25 mm x 0.25 um film thickness.
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7. Standards Preparation:

7.1 Dilute the 1 mg/mL Organophosphate standards obtained from the CDFA/CAC
Standards Repository with acetone to make up a series of mixed working
standards (see 10.2). These standards shall be prepared to cover the linear range

from 0.025 ng/pL to 1.0 ng/uL for OP screen and 0.01 ng/pL to0 0.5 ng/ul for low
level diazinon and chlorpyrifos.

7.2 The calibration standards are added to matrix blank extracts (9.1.2.1) to correct for
matrix background lnterference

7.3 Keep all standards in de3|gnated refrigerator for storage.

7.4 The expiration date of each mixed working standard is six months from the
preparation date.

8. Sample Preservation and Storage:

All water samples and sample extracts shall be stored in the refrigerator (3 + 4 °C).
9. Test Sarnple Preparation:
9.1 Sample Preparation

9.1.1 Remove samples from refrigerator and allow samples to come to room .
temperature before extraction.

9.1.2 Preparation of matrix blank and matrix spike:

The Department of Pesticide Regulations (DPR) provides the background
water for matrix blarnk and spikes.

9.1.2.1  Matrix blank: Weigh out 1000 g of background water and foliow the
test sample extraction procedure.

9.1.2.2 Matrix spike: Weigh out 1000 g of background water. Spike a client
requested amount of organophosphate pesticides into the background
water and let it stand for 1 minute. Follow the test sample extraction
procedure.
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- 9.2 Test Sample Extraction

9.2.1

922

9.2.3

9.24

9.2.5

0.2.6

9.2.7

9.2.8

0.2.9

~methylene chloride.

Record the weight of water sample to 0.1 g by subtracting the weight of the
sample container before and after water has been transferred into a
separatory funnel.

Shake with 100 * 5 mL of methylene chloride for 2 minutes. Vent frequently -
to relieve pressure.

After phases have separated, drain lower methylene chloride layer through
20 % 4 g of anhydrous sodium sulfate and glasswool, into a 500 mL boiling
flask.

Repeat steps 9.2.2 & 9.2.3 two more times using 80 + 5 mL of methYlene o
chloride each time. Combine the extracts in the same boiling flask.

After draining the final extraction, rinse the sodium sulfate with 25 + 5 mL of

Evaporate the sample extract to 2 - 4 mL on a rotary evaporator using a water
bath at 35 £ 2 °C and 15 - 20 inch Hg vacuum. Add 2 - 4 mL of acetone and
rotoevaporate to 1 - 2 mL. Transfer the extract to a calibrated 15 mL o
graduated test tube.

Rinse ﬂésk 3 more times with 2 - 4 mL of acetone and transfer each rinse to
the same test tube.

Evaporate the extract to a volume slightly less than 1 mL in a water bath at
38 % 2 °C under a gentle stream of nitrogen. Then bring to a final volume of
1.0 mL with acetone, mix well and transfer into two autosampler vials.

Submit extract for GC analysis.

10. Instrument Calibration:

10.1 The calibration standards are added to a matrix blank extract to correct for matrix
background interference.

10.2 A calibration standard curve consists of minimum of three levels. Standard
concentrations of 0.01, 0.025, 0.05, 0.1, 0.25, 0.5 or 10 ng/uL are recommended.
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Calibration is obtained using a linear or quadratic regression With the correlation .
coefficient (r) equal to or greater than 0.995. '

10.3 Suggested compositions of calibration mixed standards are as follow.

OP-1_Mixed Standard OP-2 Mixed Standard
Ethoprophos Dichlorvos

Diazinon Phorate

Disulfoton Fonofos
Chlorpyifos Dimethoate

Malathion Parthion-methyl
Methidathion DEF '
Fenamiphos Profenofos

Azinphos-methyl

Low level Mixed Standard
Diazinon '

Chlorpyifos
11. Analysis:

11.1 Injection Scheme
Follow the sequence of Solvent, Calibration standards, Solvent, Matrix Bank,
Matrix Spike, Test Samples (maximum of 10-12 samples) and Calibration
standards. Inject an old sample or matrix blank before the sequence analysis to
condition the instrument is recommended.

11.2 GC Instrumentation

11.2.1 Analyze OP pesticides by a gas chromatograph equipped with two flame
photometric detectors and two different columns.

11.2.2 Recommended instrument (GC/FPD) parameters: Injector 250 °C; detector
250 °C; oven temperature 80 °C (hold 2 min.) to 180 °C @ 20 °C/min. to 280
°C @ 6 °C/min. (hold 6 min.); injection volume 3 LIL.

11.2.3 Confirm OP pesticides by a gas chromatograph equipped with mass selective
detector. '
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11.2.4 Recommended instrument (GC/MSD) parameters: Injector 250 °C; MSD |

transfer line heater 280 °C; initial oven temperature 80 °C, hold 2 min., ramp
@ 20 °C/min. to 180 °C and then ramp @ 6 °C/min. to 250 °C, hold 4 min;
injection volume 2 or 3 pL.

11.2.5 Analyze low level diazinon and chlorpyrifos by a gas chromatograph

equipped with mass selective detector.

-11.2.6 Recommended instrument (GC/MSD) parameters: Injectdr 250 °C; MSD

transfer line heater 280 °C; oven temperature 80 °C, hold 2 min., ramp @ 20-_-_
°C/min. to 250 °C, hold 4 min.; injection volume 2 or 3 pL. ' o

lons Selected for SIM Acquisition: R
Diazinon 137, 152,179, 304, Retention time: 10.4 min.
Chlorpyrifos 197, 258, 286, 314, Retention time: 11.6min.

(Quantitation ions are in bold) :

12.Quality Control:

121

12.2

12.3
12.4

12.5

126

12.7

Each set of samples shall have a matrix blank and minimum of one matrix spike
sample. -

The matrix blank should be free of target compounds.
The recoveries of the matrix spike shall be within the control limits.
The retention time should be within £ 2 percent of that of the standard.

The sample must be diluted if results fall outside the linear range of the standard
curve.

Bracketing standard curves should have a percent change less than 20 % for
most of organophosphate compounds, and 20 — 35 % for late eluted OP
compounds.

Method Detection Limits (MDL)
The method detection limit refers to the lowest concentration of analyte that a

method can detect reliably. To determine the MDL, 7 replicate water sarnples are
spiked at 0.05 ppb for OP screen and 7 replicate water samples are spiked at 10
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ppt for low level diazinon and chloripyrifos. The standard deviation from the
spiked sample recoveries are used to calculate the MDL for each analyte using
the follow equation:

MDL =1tS

Where t is the Student t test value for the 99% confidence level with n-1 7degrees
of freedom and S denotes the standard deviation obtained from n replicate
analyses. For the n=7 replicate used to determine the MDL, t=3.143.

12.8 Reporting limit (RL):

The reporting limit (RL) refers to the level at which reliable quantitative results
may be obtained. The MDL is used as a guide to determine the RL. Per client
agreement, the RL is chosen in a range 1-5 times the MDL except in special
cases. (See 15.5) '

“MDL data and the RL are tabulated-in Appendix-1A-and-1B- e
12.9 Method Validation Recovery Data and Control Limits:

12.9.1 The method validation consisted of five sample sets. Each set included
seven levels of fortification (0.05, 0.1, 0.25, 0.5, 1.0, 2.0, and 5.0 ppb) and a
method blank. All spikes and method blank samples were processed
through the entire analytical method.

12.9.2 Upper and lower warning and control limits are set at + 2 and + 3 standard
deviations of the average % recovery, respectively.

12.9.3 The method validation for low level diazinon and chlorprifos consisted of five
sample sets. Each set included three levels of fortification (12.5, 25 and 75
ppt) and a method blank. All spikes and method blank samples were
processed through the entire analytical method.

Method validation results and control limits are tabulated in Appendix IIA and
I1B.

12.10 Estimated Measurement Uncertainty:

Total uncertainty for this method is 11% at 95% confidence interval.
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13.Calculations:

~Quantitation is based on external standard (ESTD) calculation using either the peak
‘area or height. The software uses a linear or quadratic curve fit, with all levels weighted
equally. Alternatively, at chemist discretion, concentrations may be calculated using
the response factor for the standard whose value is closest to the level in the sample.

(sample peak ht. or area) (std. conc.) (std. vol. injected) (sample final vol., (mL))(1000 pUmL) |

ppb =

(std. peak ht. or area) (sample vol. injected) (sample wt., g)

14.Reporting Procedure:
14.1 Identification of Analyte

For responses within calibration range, cornpare the retention time of the peaks

with the retention time of standards.For positive results retention times shallnot-
vary from the standards more than 2 percent.

14.2 The Restek’s Rtx® - OPPesticides column is used as the primary analytical
column, the 2™ column, Rtx® - OPPesticides2 column and GC/MSD used as

confirmation.
Sample results and the data reported in the Appendix IA and 1B were calculated

from the Rtx® - OPPesticides column.

14.3 Sample results are reported out according to the client’s analytical laboratory
specifications.

15. Discussion and References:

15.1 Sample response and quantitation vary depending on matrix background in the
samples. The calibration standards were added to a matrix blank extract to
correct for matrix background interference.

15.2 Two different sizes of analytical column (ID of 0.25 and 0.32 mm) were used in
this method. The column with larger ID (0.32 mm) seems to give more
reproducible results, since 3 ul. sample extract was injected.

The retention times for OP pesticides are tabulated in Appendix Il
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These retention times were obtained when columns were newly installed. After
columns had been trimmed, the retention times decreased.

15.3 Some of the late eluting compounds were observed to suffer gradual losses in
sensitivity. We recornmend changing the injector liner and trimming the column
when this occurs.

15.4 The client requested a lower reporting limit for both diazinon and chlorpyrifos. We
re-validated this method using GC/MSD as the analysis instrument to achieve the
lower reporting limit for those two compounds. ‘

15.5 The reporting limit for low level diazinon and chlorpyrifos is 9 - 10 times greater
than its MDL. This is because the sample matrix can easily interfere with the ion
spectrum at low levels compared to background water used for method™
validation. Therefore setting RL 9 - 10 times the MDL provides a confident limit
for the chemist to report and has client approval.

M6 References:

16.1 EPA Method 507, Pesticides, Capillary Column. EPA Test Method for Drinking
Water and Raw Source Water, 1987.

16.2 Hsu, J. and Hernandez J. Determination of Organophosphate Pesticides in
Surface Water using Gas Chromatography, 1997, Environmental Monitoring
Method, Center for Analytical Chemistry, CDFA.
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The determination of Method Detection Limit (MDL) data and Reporting Limit (RL)

Spk \ Analyte = Ethoprophos Diazinon Disulfoton Chlorpyrofos Malathion
0.05 ppb spk1 0.0503 0.0580 0.0528 0.0573 0.0602
0.05 ppb spk2 0.0500 0.0561 0.0513 0.0552 0.0581
0.05 ppb spk3 0.0482 0.0524 0.0490 0.0534 0.0555
0.05 ppb spk4 0.0538 0.0582 0.0525 0.0616 0.0657
0.05 ppb spk5 0.0498 0.0548 0.0514 0.0574 0.0600
0.05 ppb spk6 0.0559 0.0593 0.0569 0.0617 0.0630
0.05 ppb spk7 0.0469 0.0496 0.0477 0.0534 0.0558
SD 0.00313 0.00349 0.00296 0.00348 0.00371
MDL 0.0098 0.0110 0.0093 0.0109 0.0117
RL 0.050 0.040 0.040 0.040 0.040
Spk\ Analyte  Methidathion Fenamiphos Dichlorvos Phorate Fonofos
0.05 ppbspk1 ~ 0.0576 0.0610 0.0417 0.0458- 0.0476
0.05ppbspk2 ~ 0.0574 ~ 0.0585 ~ 0.0476 0.0468 0.0486
0.05 ppb spk3 0.0540 . - 0.0587 0.0461 0.0474 0.0493
0.05 ppb spk4 0.0643 0.0683 0.0393 0.0404 0.0430
0.05 ppb spk5 0.0613 0.0638 0.0398 0.0459 0.0485
0.05 ppb spk6 0.0628 0.0674 0.0422 0.0429 0.0451
0.05 ppb spk7 0.0599 0.0608 0.0416 0.0476 0.0503 .
SD 0.00355 0.00397 0.00311 0.00266 0.00256
MDL 0.0111 0.0125 0.0098 0.0083 0.0080
RL 0.050 0.050 0.050 0.050 0.040
Spk \ Analyte Dimethoate Propenofos DEF Parathion Azinophos
: Methyl Methyl
0.05 ppb spk1 0.0502 0.0538 0.0558 0.0495 0.0612
0.05 ppb spk2 0.0502 0.0541 0.0555 0.0503 0.0606
0.05 ppb spk3 0.0495 0.0526 0.0544 0.0501 0.0621
0.05 ppb spk4 0.0468 0.0519 0.0520 0.0464 0.0678
0.05 ppb spk5 0.0472 0.0535 0.0576 0.0499 0.0631
0.05 ppb spk6 0.0431 0.0440 0.0448 0.0440 0.0671
0.05 ppb spk7 0.0486 0.0545 0.0579 0.0509 0.0598
SD 0.00253 0.00371 0.00452 0.00254 0.00316
MDL 0.0079 0.0114 0.0142 0.0080 0.0099
RL 0.040 0.050 0.050 0.030 0.050

All concentrations are expressed in ppb.
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The determination of Method Detection Limit (MDL) data and Reporting Limit (RL) for low

level Diazinon and Chlorpyrifos

Spk \ Analyte Diazinon Chlorpyrifos

10 ppt spk1 10.06 10.12
10 ppt spk2 9.55 9.38
10 ppt spk3 9.80 9.92
10 ppt spk4 - 9.38 9.69
10 ppt spk5 9.43 9.46
10 ppt spk6 8.92 9.78
10 ppt spk7 9.87 9.74

SD 0.3789 0.2542

MDL 1.191 0.799
RL 10.0 10.0

All concentrations are expressed in ppt.

APPENDIX 1I1A

Method Validation Data and Control Limit for low level diazinon and chIdrpyfifos

Analyte Spike  Recovery (%)
ppt Set 1 Set 2 Set 3 Set4 Set5 %
Diazinon 12.5 87.2 96.8 100.8 88.8 88.0 Mean: 93.0
25.0 88.8 100.8 107.6 79.6 85.2 SD: 7.90
75.0 87.9 102.5 98.3 86.7 95.6 UucL: 116.7
UWL: 108.8
LWL: 77.2
LCL: 69.3
Chlorpyrifos 12.5 91.2 100.8 100 88.8 97.6 Mean: 94.1
25.0 85.2 98.8 109.2 79.2 84.4 SD: 845
75.0 87.9 103.9 99.6 87.3 97.9 UCL: . 11945
UWL: 111
LWL: 77.2
LCL:

68.75
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Analyte - Spike- Recovery (%)
' ppb Set 1 Set 2 Set 3 Set 4 Setb %
Ethoprophos  0.05 95.6 64.2 100.0 79.0 91.8 Mean: 91.6
. 0.10 88.0 76.1 100.5 94.6 88.4 SD: 1048
0.25 84.8 90.8 86.0 90.0 82.0 :
0.50 91.2 88.0 100.6. 84.0 84.8 UCL: 123.0
1.0 83.7 82.6 87.9 76.2 96.7 UWL: 1126
2.0 107.2 103.9 95.6 91.6 90.8 LWL: 70.7
5.0 113.1 108.9 97.2 107.6 103.2 LCL: 60.2
Diazinon 0.05 100.8 69.2 104.0 85.2 96.2 Mean: 96.6
0.10 173.0 80.0 102.3 95.3 90.7 SD: 16.83
0.25 ©90:.0— 940 - 88.0 91.2-7 84.0 - S
0.50 93.4 89.8 100.8 88.6 87.2 UCL: 147.0
1.0 85.4 87.2 88.1 79.9 97.9 UwL: 130.2
2.0 106.5 1044  96.7 92.1 92.6 LWL: 62.9
5.0 109.4 123.5 98.3 113.6 100.1 LCL: 461
Disulfoton 0.05 95.2 58.8 92.4 80.2 83.0 Mean: 88.3
' 0.10 88.0 70.5 96.7 92.3 82.2 SD:  10.09
0.25 87.2 87.2 84.0 76.4 84.7
0.50 91.6 82.6 98.0 78.8 80.0 UCL: 118.6
1.0 83.9 82.5 83.6 75.3 92.0 UWL: 108.5
2.0 100.1 100.7 94.3 87.6 90.0 LWL: 68.1
5.0 103.8 103.7 96.2 106.8 96.4 LCL: 58.0
Chlorpyrifos 0.05 95.6 69.0 102.0 90.2 94.2 Mean: 94.5
0.10 92.5 83.1 101.5 97.1 91.1 SD: 8.84
0.25 92.4 95.2 88.4 90.0 116.4
0.50 95.0 89.4 99.6 91.6 86.4 UCL: 1211
1.0 86.0 919 876 81.7 97.7 UWL: 1122
2.0 102.8 101.2 96.3 90.1 91.2 LWL: 76.9
5.0 105.8 107.5 98.1 111.4 98.7 LCL: 68.0
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APPENDIX 1IB (Continued)

Method Validation Data and Control Limit

Analyte Spike  Recovery (%)
' ppb Set 1 Set 2 Set3 Set4 Set 5 %

Malathion 0.05 97.4 66.4 102.2 882 = 952 Mean: 95.7
0.10 91.1 86.4 100.6 94.4 91.8 SD:-  10.01
0.25 92.8 97.6 90.0 86.8 84.0
0.50 954 91.0 100.2 95.4 88.6 UCL: 1257
1.0 85.8 91.5 86.8 87.7 96.3 UWL: 115.7
2.0 109.4 110.5 101.0 96.1 96.3 LWL: 757
5.0 114, 112.6 102.5 117.8 105.0 LCL: 65.7

Methidathion ~ 0.05 101.0 66.2 103.6 89.0 93.4 Mean: 95.9
0.10 91.8 84.3 101.3 944  93.0 SD:  10.65

- 0.25 © 92:0 - 89:6— 88.8— 840~ 84.8——

0.50 93.0 89.4 99.6 95.0 89.8 UCL: 127.8
1.0 84.9 93.0 86.0 93.3 96.7 UWL: 117.2
2.0 111.1 111.3 102.0 97.3 96.8 LWL: 746
5.0 116.4 113.7 106.0 118.6 104.4 LCL: 639 - . -

Fenamiphos 0.05 99.4 67.8 104.0 93.6 90.4 Mean: 96.2
0.10 90.8 90.3 104.2 98.2 94.4 SD: 9.43
0.25 92.8 97.2 90.0 90.0 84.4
0.50 95.4 90.4 100.0 95.6 88.4 UCL: 1245
1.0 85.8 94.6 88.2 86.3 97.5 UWL: 115.1
2.0 108.9 106.3 101.7 94.6 97.2 LWL: 77.3
5.0 110.3 113.0 103.4 117.8 104.0 LCL: 67.9

Azinphos 0.05 85.4 59.0 98.6 712 92.8 Mean: 93.2

Methyl 0.10 79.6 74.2 96.0 107.4 95.2 SD: 14.58
0.25 83.2 86.8 84.0 84.8 89.6
0.50 82.6 80.0 99.4 83.4 91.6 UCL: 136.9
1.0 77.1 90.2 83.7 113.1 90.0 UwL: 122.3
2.0 108.3 113.5 101.1 96.6 92.2 LWL: 64.0

5.0 1249 113.6 1125 118.8 101.2 LCL: 494
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Analyte Spike  Recovery (%)
- ppb Set1  Set?2 Set 3 Set4  Set5 o

Dichlorvos 0.05 72.6 95.6 95.2 72.6 82.6 Mean: 82.6
0.10 92.3 91.5 91.1 823  81.1 SD:  7.80 .
0.25 87.2 78.0 77.6 872 772 _
0.50 83.0 79.0 85.0 83.0 55.6 UCL: 106.0
1.0 82.9 82.3 79.1 82.9 77.2 UWL: 98.2
2.0 82.1 82.5 92.2 80.7 78.7 LWL: 67.0
5.0 83.5 99.0 81.6 90.0 76.2° LCL: 59.2

Phorate 0.05 834 89.0 95.6 834 86.8 Mean: 87.9
0.10 82.8 90.5 97.6 82.8 85.3 SD: 7.1
025 904 8607 832 904 808 -
0.50 85.2 83.4 94.2 852 75.6 UCL: 109.5
1.0 80.7 79.5 87.5 80.7 78.7 UwL: 102.3
2.0 92.1 86.1 100.3 91.3 84.1 LWL: 735
5.0 100.6 106.2 90.9 102.5 84.0 LCL: 66.3

Fonofos 0.05 88.2 92.0 101.4 88.2 89.4 Mean: 90.3
0.10 85.9 92.2 100.4 85.9 87.3 SD: 7.40
0.25 91.6 86.8 86.0 91.6 82.8
0.50 86.0 83.4 97.2 86.0 79.2 UCL: 1125
1.0 81.6 78.2 91.1 81.6 81.6 UWL: 105.1
2.0 94.7 88.9 105.1 95.1 88.1 LWL: 75.5
5.0 97.9 107.3 95.4 104.7 88.1 LCL: 68.1

Dimethoate 0.05 96.2 96.6 88.4 96.2 84.6 Mean: 90.5
0.10 82.7 95.4 95.8 82.7 86.5 SD: 867
0.25 93.2 82.4 82.8 93.2 78.8 :
0.50 91.8 76.0 97.8 91.8 79.2 UCL: 116.6
1.0 104.2 68.2 97.7 104.2 83.2 UWL: 107.9
2.0 88.5 89.7 103.6 93.6 90.8 LWL: 73.2
5.0 92.6 101.0 86.4 106.2 87.0 LCL: 645




California Department of Food and Agriculture =~ EMON:SM-46-0

Center for Analytical Chemistry Revision: 2
Environmental Monitoring Section Revision Date: 04/20/04
3292 Meadowview Road Original Date: 10/10/2002

Sacramento, CA 85832. . _ . . . Page 15 of 18

APPENDIX IIB (Continued)

Method Validation Data and Control Limit

Analyte Spike  Recovery (%) ‘ _
ppb Set 1 Set 2 Set3 Set 4 Set 5 %

Parathion 0.05 93.2 99.0 97.2 93.2 91.4 Mean: 93.7

- Methyl 0.10 86.1 98.6 101.4 86.1 88.1 SD: 855

| 0.25 97.2 87.2 92.8 97.2 82.4 ' .
0.50 91.4 81.2° 105.2 91.4. 79.8 UCL: 119.3
1.0 98.9 734 110.8 98.9- 84.2 UWL: 110.8
2.0 91.9 90.3 105.9 98.6 91.6 LWL: 766
50 97.2 105.1 90.2. 111.5 90.5 LCL: 68.0

DEF ' 0.05 96.6 97.2 102.4 96.6 92.6 Mean: 95.3
010 = 916 98.3 106.7 91.6 90.3 SD: 102
0.25 194.0” 88.0 96.0 94.0— 84.8—— - -
0.50 92.2 77.6 112.0 92.2 83.4. UCL: 126.0
1.0 84.3 69.4 108.7 84.3 84.9 UWL: 115.8
2.0 99.7 94.4 115.1 103.2 93.8 LWL: 74.9
5.0 103.5 99.7 1042 1184 959 LCL: 647

Profenofos 0.05 96.8 105.2 104.0 97.8 85.4 Mean: 94.3
0.10 88.0 100.4 104.3 88.0 87.0 SD: 10.06
0.25 102.0 84.0 94.8 102.0 83.2
0.50 95.6 73.0 107.0 95.6 79.8 UCL: 1245
1.0 98.5 63.5 105.8 98.5 87.9 UWL: 1145
20 93.6 91.5 106.5 99 91.6 LWL: 74.2

5.0 96.8 96.4 93.5 112.3 92.1 LCL: 641
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Rtx® -OPPesticides

T(min.) | Rtx® -OPPesticides2
column column ‘

Op Pesticides 30m x 0.25mm x 0.4pm 30m x 0.32mm x 0.5um 30m x 0.25mm x 0.25um | 30m x 0.25mm x 0.32um |
Ethoprophos 11.7 9.7 , 11.7 9.6
Diazinon 12.5 104 13.6 11.2
Disulfoton 13.1 10.9 13.9 11.5
Chlorpyrifos 15.2 12.8 16.5 13.8
Malathion 16.3 13.8 16.2 13.5
Methidation 18.2 15.5 18.7 15.8
Fenamiphos 18.9 16.3 18.9 16.1
Azinphos methyl 23.9 21.0 25.1 21.8
Dichlorvos 8.4 7.0 7.8 6.3
Phorate 11.8 9.8 . 12.5 10.2
Fonofos- - 13.0 -10:8 —-13.8 11.3
Dimethoate 14.4 12.0 13.6 11.1
Parathion methyl 16.4 13.8 15.5 12.8
Tribufos (DEF) 17.5 15.0 19.1 16.1
Profenofos 18.3 15.7 19.3 16.3
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Revision Log:

- Date

What was Revised? Why?

01/22/04

Section 6.22 deleted, as whatman filter paper is not used in the method.

Section 9.2.3, “and glass wool” incorporated.

04/12/04

Appendix |, RL for Malathion and Dimethoate , changed from 0.05 to 0. 04
(Typing error)

Appendix I, Malathion , Set3 changed from 1002 to 100.2 (Typing error).
Appendix I, Azinphos Methyl Set 2, changed from 4.2 to 74.2 (Typing
error).

Section 12.10, Measurement uncertainty estimation included.

04/20/04

Section 11.2.2, injection volume, Change from 4 pL to 3 pL.

Section 11.2.4, injection volume, Change from 4 pL to 2 or 3 pL.

Section 15.2, injection volume, Change from 4 pL to 3 pL

07/14/04

Section 8, the refrigerator temperature, changed from (32 - 40 °F)to (3 £ 4
OC)

Section 9.2.1, Record the weight of water sample to 0.1g, (add 0.1 g)

Section 9.2.6, water bath temperature, Change from~35°C1t035+2°C.

Section 9.2.8, water bath temperature, Change from25t0 35° Ct0 38 +2°
C.

Section 15.2, “These retention times were obtained when columns were
newly installed. After columns had been trimmed the retention times
decreased.” Added.

09/02/04

The following items were added to this method due to the client’s request
for analysis of low level diazinon and chlorpyrifos sharing the same sample
extract for OP screeriing.

Section 2, Principle: “The low level diazinon and chlorpyrifos are only
analyzed by mass selective using the same extract.” included

Section 7.1, “and 0.01 ng/ulL to 0.5 ng/uL for low level diazinon and
chlorpyrifos.” included

Section 10.2, Standard concentrations “0.01" ng/uL added.

Section 10.3, Low level mixed standards added.

Section 11.2.5, 11.2.6 and 12.9.3 added.

Section 12.7, “and 7 replicate water samples are spiked at 10 ppt for low
level Diazinon and chloripyrifos.” included.

Section 15.4 and 15.5 included.

Appendix IB and I|A added, Appendix | and |l change to IA and |IB.

EMON-SM-46-0 =
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