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Presenter
Presentation Notes
DPR has three environmental protection programs:  air, surface water, and groundwater.
The three programs have different approaches to pesticide monitoring.
I’ll discuss monitoring in the GWPP and Mike will discuss monitoring in the SWPP.
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Presentation Outline 

 
• Pesticide Contamination Prevention Act (PCPA) 

 
• Sources of pesticide groundwater monitoring data 

 
• Categories of pesticides monitored by DPR 

 
• Pesticides found in groundwater during 2013-14 

 
• Recent changes to PCPA legislation 

Presenter
Presentation Notes
The PCPA provides the legislative mandates for the GWPP.
Different state and federal sources of pesticide groundwater monitoring data that DPR collects.
Different categories or lists of pesticides that DPR monitors.
Review of pesticides found during the two-year period of 2013 and 2014.
Finally, some recent changes to the PCPA made by the legislation at the end of 2014.
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AB 2021 - Pesticide Contamination  
Prevention Act (PCPA) 
• Purpose: to prevent further pollution of 

groundwater due to agricultural use of 
pesticides 
 

• Enacted in 1986 
 

• Revised in 2014 
 

Presenter
Presentation Notes
The mission of the GWPP is really to implement the mandates of the Pesticide Contamination Prevention Act (PCPA).
The PCPA was originally enacted in 1986 and was revised just recently in 2014.
The PCPA was drafted in mid-1980s in response to widespread pesticide contamination of groundwater by agricultural pesticides throughout the state.
The purpose of the PCPA is therefore to prevent further pollution of groundwater due to agricultural use of pesticides.
The PCPA provides a list of mandates for our program to implement to achieve that purpose.
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Major Question! 

Was the pesticide detected in groundwater the 
result of legal agricultural use of that pesticide 
in the region where it was found? 

Domestic Agricultural Public 

Please note: as described in the oral presentation, this question 
is generically investigated by DPR for any AI or breakdown 
product detection in groundwater found by DPR or reported to 
DPR.  It does not refer to [in this particular talk] a detection of 
any specific AI or breakdown product found in an actual DPR 
study or reported to DPR by another agency. 

Presenter
Presentation Notes
DPR conducts groundwater sampling for pesticides and also collects monitoring data from other agencies.
Most of our sampling is conducted in shallow domestic wells in rural areas where production agriculture occurs.
To a lesser extent we sample deeper public water supply wells and agricultural wells.
Whenever we find pesticides in groundwater or they are report to us, the major question we need to answer is:  was the pesticide detected …
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Legal Agricultural Use Means … 

• The pesticide is registered in California  
 

• The pesticide is labeled for agricultural use 
 

• The source of contamination was non-point 
application of pesticide to crops in the area 
 

• The source of pesticide contamination was 
not a point source (e.g., spill near wellhead) 

Presenter
Presentation Notes
What does legal agricultural use mean?  It means that …
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Well Inventory Database: 
 
• 2 million pesticide samples 
• 25,000 public/private wells 
• 360 pesticides/degradates 
• 45 agencies 
 

Presenter
Presentation Notes
I mentioned that DPR conducts its own groundwater sampling for pesticides and also collects monitoring data from other agencies.
All the data we generate and collect is organized into our Well Inventory Database.
The clusters of blue dots on this map show the different locations of wells throughout the state that have been sampled over the last 30 years or so.
The WIDB contains the laboratory analysis results of over 2 million groundwater samples and collected from more than 25,000 public/private wells.
More than 360 different pesticides and/or their degradation products have been analyzed for in these samples.
Although as we’ll see in the next slide that the majority of samples come from just a few agencies, in fact over 45 different local, state and federal agencies have contributed data at different times throughout the 30-year existence of the database.
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Major Sources of Monitoring Data 

85% - CDPH/SWRCB (public water systems) 
 8%  - SWRCB (GAMA Program) 
 3%  - DPR 
 4%  - Other agencies (EPA, ARB, etc.) 
 
Annual summary report:   
“Sampling for Pesticide Residues in California 
Well Water:  2014 Update” 
 

Presenter
Presentation Notes
This slide shows on a percentage-basis where the data in our Well Inventory Database comes from.
Historically, about 85% of the data in the WIDB came from sampled public water supply wells reported to the California Department of Public Health.
Collection of public water supply system monitoring data has shifted recently to the drinking water program of the State Water Resources Control Board.
The Water Board also provides monitoring data that the USGS collects for them under the GAMA program.
Consequently, the Water Board will be providing DPR with over 90% of the pesticide monitoring data each year.
Sampling by DPR’s GWPP accounts for a small percentage in the database but our sampling is particularly focused on high use agricultural pesticides applied in areas particularly vulnerable to groundwater contamination.
Each year we publish a report that summarizes the collected data from the previous year.
Currently, we are finishing up the report that would summarize monitoring data collected in 2015.
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Ground Water Protection List:   
3 CCR Section 6800 
 
6800(a) – pesticides previously found in         
        groundwater whose use is now      
        regulated through permit process 
 
6800(b) – pesticides not yet found but          
        determined to have potential to   
        contaminate groundwater 

Presenter
Presentation Notes
There are more than 1,000 registered active ingredients in California that make up more than 13,000 pesticide products.
DPR does not sample groundwater for every active ingredient used to make all the registered agricultural pesticide products.
Instead, we sample pesticides that we place on our so-called Ground Water Protection List.
The Ground Water Protection List is split into two different sections.
The first list is Section 6800(a).  This is a list of pesticides which have been found in California groundwater and have been subjected to a rigorous formal review process to determine whether their use should continue and under what conditions.
Section 6800(a) pesticides continue to be used but require a permit to be used.
The second list is Section 6800(b).  This is a list of pesticides that have not yet been detected in California groundwater but have been determined to be a potential threat to contaminate groundwater based on their physical and chemical properties.
I’ll describe these two lists in the next couple of slides.
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Pesticides Listed in Section 6800(a) 

Aatrex ® 
Princep® 

Hyvar®, Krovar® 

Karmex®, Krovar® 

Pramitol® 

Basagran® 

Solicam®, Predict®, Zorial ® 

Active Ingredient              Product Name 

Atrazine      
Simazine      

Bromacil          

Diuron                         

Prometon                

Bentazon                  

Norflurazon          
                                                      

       

Presenter
Presentation Notes
Currently, there are 7 active ingredients on the Section 6800(a) list.
This slide also shows some example pesticide products manufactured from those active ingredients.
All of the active ingredients except bentazon require a permit to be used when applied to a field location within a designated Ground Water Protection Area. Consequently, they have restricted use in GWPAs and I’ll talk a little about GWPAs in the next slide.
Bentazon, on the other hand, can be used in any agricultural area in the state except in the rice country in Sacramento Valley.  As such, bentazon use is restricted to areas outside the rice country.
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Regulated Use Areas 

Presenter
Presentation Notes
This map shows sections of land that have been designated as GWPAs.
These sections have been determined to be particularly vulnerable to groundwater contamination by pesticides.
The blue areas are characterized by highly permeable coarse-textured surface soils that are subject to high leaching rates.
The red areas are characterized by the presence of shallow hardpan or clay layers that inhibit downward drainage and may result in the movement off the field of surface applied pesticides in surface runoff.
That runoff, in some cases, is channeled into dry wells which directly contaminate groundwater or into percolation basins that are underlain by highly permeable sediments that are also subject to high leaching rates.



Major Soil Property          Pathway and Control 

Coarse, Sandy Soils – 
high infiltration rates 

Pesticide leaching with irrigation 
that percolates to groundwater 

Minimize Percolation 

Hardpan Present or  
Clayey Soils - low  
infiltration rates 

Pesticides move offsite in surface  
runoff to sensitive sites 

Improved Incorporation 
or 
Manage Runoff Water 

11 

Presenter
Presentation Notes
Generally, use of Section 6800(a) pesticides in GWPAs characterized by coarse-textured soils requires (according to the permit) an irrigation management program that minimizes leaching of pesticides in the irrigation water.
In GWPAs characterized by the presence of shallow hardpan or clay layers, the potential for surface applied pesticides to move offsite in surface runoff would be mitigated by either better mechanical incorporation of the pesticide into the top soil or by better management of the surface runoff.
For example, channeling surface runoff into percolation basins with bottoms having low permeability.



12 

Pesticides Listed in Section 6800(b) 

54 
25 

16 
3 

Herbicides

Fungicides

Insecticides

Other

Currently 98 active ingredients in Section 6800(b) 

Presenter
Presentation Notes
Section 6800(b) comprises the other part of the GWPL.
As I mentioned earlier, Section 6800(b) is a list of pesticides which have not yet been detected in groundwater but have been assessed to have the potential to contaminate groundwater based on their physical and chemical properties in soil.
Currently, there are 98 pesticides on the Section 6800(b) list.
About 55% of these pesticides are herbicides.
Fungicides and insecticides comprise about 25% and 15% of the list with a few other miscellaneous pesticides making up the remainder of the list.
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Pesticide Detections in 2013-14 

DPR SWRCB/CDPH Total Percent of Total

Pesticides/Degradates Sampled 47 108 139

Pesticides/Degradates Detected 16 12 27

Wells Sampled 240 6,390 6,628

Wells with Detections 84 424 507

Counties Sampled 11 57 57

Counted with Detections 8 21 25

19%

8%

44%

27 unique pesticides or degradation products detected  

Presenter
Presentation Notes
This table summarizes sampling results by DPR and SWRCB/CDPH over the two-year period from 2013 to 2014.
During that time, 6,628 unique wells were sampled and 507 unique wells were found to contain detections of 1 or more pesticides.
Overall, there were 27 unique pesticides or degradation products found in the combined sampling. 
I’ll provide a breakdown of these detected pesticides in the following slides.
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Detections of 6800(a) Pesticides 

Pesticide Wells with Detections Degradate Wells with Detections
Atrazine 4 DEA 10
Simazine 45 DACT 63

ACET* 56
Bromacil 25
Diuron 18

Prometon 3
Norflurazon 17 DSMN 31

*ACET is a known degradate of both atrazine and simazine

6 of 27 detected chemicals are regulated pesticides 
4 of 27 are degradation products of regulated pesticides 

Presenter
Presentation Notes
This table shows the number of wells with detections of pesticides or their degradation productions from the Section 6800(a) list of regulated active ingredients.
Six of the 27 detected chemicals were pesticides on the 6800(a) list.
Four of the 27 chemicals were degradation products of the parent active ingredients on that list.
Although these pesticides and their degradation products are found in many wells, we have an ongoing long-term monitoring study in the Fresno/Tulare county area where many of the GWPAs are located to assess whether the measured concentrations of these pesticides are actually decreasing over time due to their current regulated use. 
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Detections of 6800(b) Pesticides 

6 of 27 detected chemicals are 6800(b) list pesticides 
1 of 27 is a degradation product of 6800(b) list pesticide 

Pesticide Wells with Detections Degradate Wells with Detections
2,4-D 1

Azoxystrobin 1 Azoxystrobin Acid 5
Bispyribac-Sodium 2

Dicamba 1
Imidacloprid 1
Penoxsulam 7

Presenter
Presentation Notes
This table shows the number of wells with detections of pesticides or their degradation productions from the Section 6800(b) list of active ingredients with the potential to contaminate groundwater.
Six of the 27 detected chemicals were pesticides on the 6800(b) list.
One of the 27 detected chemicals were degradation products of a parent active ingredient on that list.
First, because of our more rigorous registration process in place now versus prior to the enactment of the PCPA, we tend to not find many detections of 6800(b) list pesticides in wells.
When we do find them and confirm that they are due to legal agricultural use, we subject them to a formal review process to determine whether (penoxsulam, for example) their registration should be cancelled or whether it can continue to be used but as a regulated product.
If we do regulate its use then it will be placed on the 6800(a) list as restricted product.
The second thing to note is that we found the degradation product of Azoxystrobin in addition to the parent active ingredient Azoxystrobin.
The revised PCPA, which I’ll mention in my last slide, now allows DPR to regulate a pesticide even if we only had found its degradation product and not the parent itself.
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Detections of Non-registered 
Pesticides 

Pesticide Wells with Detections
1,2-D 14

Carbon Disulfide 1
Dalapon 1
DBCP 372
EDB 12

Tetrachloroethane 1
Xylene 5

7 of 27 detected chemicals are no longer registered in CA 

Presenter
Presentation Notes
Seven of the 27 detected chemicals are pesticides that are no longer registered in California and therefore cannot be legally used here at present.
Although some of these pesticides have not been in use for 30 years or more, they still show up in groundwater samples albeit at decreasing concentrations over time.
DBCP, for example, has not been used in California since about 1980 yet continues to be detected in many public supply wells.
Our current registration process and monitoring program that are a result of the PCPA are designed to avoid situations like DBCP ever happening again.
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Detections of Pesticides not on 
Ground Water Protection List 

Pesticide Wells with Detections Degradate Wells with Detections
Dacthal 0 TPA 17

Diquat Dibromide 7
Methyl Bromide 2

2 of 27 detected chemicals are not on 6800(a) or 6800(b) 
1 of 27 is a degradation product of an unlisted pesticide 

Presenter
Presentation Notes
Two of the 27 detected chemicals are pesticides that are registered in California but aren’t currently on either the 6800(a) list or the 6800(b) list.
Methyl bromide detections that are reported to DPR are never confirmed when the well is resampled to confirm the reported detection.
Some of the wells with diquat dibromide detections have been retested but did not find additional detections.  We are awaiting results for retesting of the other wells.
Dacthal is an active ingredient that is not found in groundwater but its degradation product TPA is quite commonly found.  As I’ll mention in my next slide, the revised PCPA will now allow us to formally review Dacthal based on the detection of its degradation product.
Our monitoring program is designed to confirm all reported detections since laboratory false-positives are not uncommon in reported data.
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Major revisions:   
 
• DPR can revise its methodology for placing 

pesticides on Section 6800(b) of the Ground 
Water Protection List 
 

• DPR can now formally review active 
ingredients when only their degradation 
products are found in groundwater 

Revised Pesticide Contamination 
Prevention Act (2014) 

Presenter
Presentation Notes
Finally, at the end of 2014 the PCPA was revised by the legislature.
The revised version contained two major changes.
The first major change allows us to modify our methodology for placing registered pesticides on Section 6800(b) of the GWPL.
The second major change is that now, as I mentioned earlier, DPR can now formally review active ingredients when only their degradation products are found in groundwater.
It is no longer necessary to find the parent active ingredient or to demonstrate that the measured degradation product violated an established health level.
Because of this revision, there are a number of pesticides that we will now put through the formal review process having found detections of the degradation products in well for years.



Contact Information 
DPR Website: 
http://www.cdpr.ca.gov/ 
 
DPR Ground Surface Water Program: 
http://www.cdpr.ca.gov/docs/emon/surfwtr/index.htm 
 
DPR Ground Water Program: 
http://www.cdpr.ca.gov/docs/emon/grndwtr/index.htm 
 
DPR Ground Water Permit Use Conditions: 
http://www.cdpr.ca.gov/docs/emon/grndwtr/regs/pesticide_use.htm 
 
DPR Chemigation Website: 
http://www.cdpr.ca.gov/docs/emon/grndwtr/chem.htm 
 
DPR Wellhead Protection Website: 
http://www.cdpr.ca.gov/docs/emon/grndwtr/wellhead_protection.pdf 
 
Nels Ruud, Nels.Ruud@cdpr.ca.gov 
(916) 324-4167 

19 
 

http://www.cdpr.ca.gov/
http://www.cdpr.ca.gov/docs/emon/surfwtr/index.htm
http://www.cdpr.ca.gov/docs/emon/grndwtr/index.htm
http://www.cdpr.ca.gov/docs/emon/grndwtr/regs/pesticide_use.htm
http://www.cdpr.ca.gov/docs/emon/grndwtr/chem.htm
http://www.cdpr.ca.gov/docs/emon/grndwtr/wellhead_protection.pdf
mailto:Nels.Ruud@cdpr.ca.gov

	Pesticides Detected in Ground Water and Surface Water
	Presentation Outline
	AB 2021 - Pesticide Contamination �Prevention Act (PCPA)
	Major Question!
	Legal Agricultural Use Means …
	Slide Number 6
	Major Sources of Monitoring Data
	Ground Water Protection List:  �3 CCR Section 6800
	Pesticides Listed in Section 6800(a)
	Slide Number 10
	Slide Number 11
	Pesticides Listed in Section 6800(b)
	Pesticide Detections in 2013-14
	Detections of 6800(a) Pesticides
	Detections of 6800(b) Pesticides
	Detections of Non-registered Pesticides
	Detections of Pesticides not on Ground Water Protection List
	Revised Pesticide Contamination Prevention Act (2014)
	Slide Number 19



