GROUND WATER, SURFACE WATER, RESIDENTIAL AREA, & AQUATIC ORGANISM STATEMENTS ON SELECTED LABELS 

During the growing season, when time is short, and the task list is long, applicators may be tempted to make pesticide applications without reading the label. Readily available information in crop guides and from consultants make it easy to ignore difficult-to-read labels. In this time of increasing scrutiny of agricultural practices brought on by the intermingling of urban and rural areas, pesticides detected in ground and surface water, and concerns over endangered species it is imperative that applicators be fully informed. 

The information in Table 5 on the following pages is from labels of 70 active ingredients mentioned in the 2002 Crop Protection Guide for Tree Fruits in Washington (WSU, EB0419). The table shows which labels have statements on residential areas, aquatic organisms, ground water, and surface water. The statements noted in the table go beyond the standard statements included on most labels concerning drift and contamination of water. Labels with extra statements could be interpreted as pesticides requiring extra caution. 


Tables 1-4 summarize information contained in the labels of the 70 active ingredients mentioned in the tree fruit guide and also summarizes the relationship between the information and active ingredients detected in USGS surface water and ground water surveys (USGS Circular 1144; USGS Fact Sheets 204-96, 105-98, & 097-99). Table 5 shows which pesticides have been declared Washington state Restricted Use Pesticides (RUP) for the protection of groundwater (WAC 16-228-1231). 

The purpose of Table 5 is to alert applicators of some critical information that may be 

missed by not reading the label prior to applying pesticides. The labels also contain critical information concerning drift, crop injury, residues, endangered species, etc. that are not mentioned in Table 5.

Label peculiarities:

· Ground water and surface water statements may not be easily found. E.g. phosmet.

· Specific statements on water may be different or missing among formulations of the same active ingredient. E.g. sulfosate.

· Specific statements on water may be missing from labels of any formulation.

· Lack of definitions. E.g. shallow ground water.

Recommendations:

· Carefully read labels (including different formulations if necessary).

· Check resources for evaluations of a pesticides potential to leach or runoff. E.g. state designated RUP's for protection of ground water and the NRCS for pesticide/soil evaluations.

· Take extra care with pesticides whose labels have mandatory or advisory statements on ground and surface water, aquatic organisms, and residential areas.

· Obtain extension service and/or consultants recommendations of pesticides that will control the pest and be less susceptible to droplet drift, vapor drift, runoff, leaching, and less toxic to aquatic organisms. 

Table 5. Ground water, surface water, residential area, & aquatic organism statements on selected labels. 
	Active ingredient
	Product 1
	Ground-water / Surface-water - Label references

	
	
	Intent
	Specific statements

	Abamectin
	Agri-Mek
	Mandatory (surface water)
	This pesticide is toxic to fish and wildlife.  Observe the following precautions when spraying in the vicinity of aquatic areas such as lakes, reservoirs, permanent streams, marshes or natural ponds, estuaries, and commercial fish ponds. Spray last three rows windward of aquatic areas using nozzles on one side only, with spray directed away from aquatic areas. Avoid spray going over tops of trees by adjusting or turning off top nozzles. Shut off nozzles on the side away from the grove/orchard when spraying the outside row. Shut off nozzles when turning at ends of row and passing tree gaps in rows. Do not apply Agri-Mek 0.15 EC when weather conditions favor drift to aquatic areas. Do not apply within 110 ft. upwind of aquatic areas or when wind speed is above 8 mph. Do not apply during a temperature inversion.

	Amitraz
	Mitac
	NA
	None.

	AVG (amino-ethoxyvinyl-glycine)
	ReTain
	NA
	None.

	Azadirachtin
	Neemix 4.5%
	NA
	None.

	Azinphos-methyl
	Guthion 50WP
	NA
	None.

	Azoxystrobin
	Abound
	Advisory (ground water)
	The active ingredient, azoxystrobin, in this product can be persistent for several months or longer. Azoxystrobin has degradation products which have properties similar to chemicals which are known to leach through soil to groundwater under certain conditions as a result of agricultural use. Use of this chemical in areas where soils are permeable, particularly where the water table is shallow, may result in groundwater contamination.

	Bromacil
	Hyvar
	Advisory (ground water)
	Bromacil is known to leach through soil and has been found in ground water as a result of normal field use. Users are advised not to apply in areas where soils are permeable, particularly where ground water is used for drinking water. [No warnings with Hyvar XL (lithium salt of bromacil)]

	Captan
	Captan 50W
	NA
	None.

	Carbaryl
	Sevin 80 WSP
	NA
	None.

	Chlorothalonil
	Bravo 500
	NA
	None.

	Chlorpyrifos
	Lorsban 50-W
	NA
	None.

	Clofentezine
	Apollo 50SC
	Mandatory (surface water)
	Do not apply within 100 feet of lakes, reservoirs, rivers, permanent streams, marshes, natural ponds, estuaries, and commercial fish farm ponds.  Do not apply when weather conditions favor drift from treated area.  Do not allow spray to drift off of crop, especially when spraying outer rows.  Always direct spray into the orchard.

	Cyprodinil


	Vangard WG
	Mandatory (surface water)
	This pesticide is toxic to fish and aquatic invertebrates.  Observe the following precautions when spraying in the vicinity of aquatic areas such as lakes, reservoirs, rivers, permanent streams, marshes or natural ponds, estuaries, and commercial fish ponds. Do not apply within 75 ft. of bodies of water such as lakes, reservoirs, rivers, permanent streams, natural ponds, marshes or estuaries. For all plantings within 150 ft. of bodies of water as described above, spray crops from outside the planting away from the bodies of water.  Shut off the sprayer when at row ends.  Spray last three rows windward of aquatic areas using nozzles on one side only, with spray directed away from aquatic areas. Avoid spray going over the tops of trees by adjusting or turning off top nozzles. Shut off nozzles on the side away from the grove/orchard when spraying the outside row. Shut off nozzles when turning at ends of row or passing tree gaps in the rows. Do not cultivate within 10 ft. of aquatic areas as to allow a vegetative filter strip.  Do not apply when weather conditions favor drift to aquatic areas.  Do not apply when gusts or sustained winds exceed 10 mph.  Do not apply during a temperature inversion.  Mist or fog may indicate the presence of an inversion in humid areas.

	2,4-D
	2,4-D Amine 4
	Advisory (ground water)
	Most cases of groundwater contamination involving phenoxy herbicides such as 2,4-D have been associated with mixing/loading and disposal sites. Caution should be exercised when handling 2,4-D pesticides at such sites to prevent contamination of groundwater supplies. Use of closed systems for mixing or transferring this pesticide will reduce the probability of spills. Placement of the mixing/loading equipment on an impervious pad to contain spills will help prevent groundwater contamination.

	1,3-dichloro-propene + chloropicrin
	Telone C-17
	Mandatory (ground water)
	 1,3-dichloropropene is known to move through soil and under certain conditions has the potential to reach ground water as a result of agricultural use. Application in areas where soils are permeable and ground water is near the surface could result in ground water contamination. Do not apply within 100 feet of any well used for potable water. Do not apply in areas overlying karst geology. In North Dakota, South Dakota, Wisconsin, Minnesota, New York, Maine, New Hampshire, Vermont, Massachusetts, Utah, and Montana: Where groundwater aquifers exist at a depth of 50 feet or less from the surface, do not apply this product where soils are Hydrologic Group A.

	Diazinon
	Diazinon 5G
	NA
	None.

	Dichlobenil
	Casoron 4G
	Advisory (ground water)
	This chemical demonstrates the properties and characteristics associated with chemicals detected in ground-water. The use of this chemical in areas where soils are permeable, particularly where the water table is shallow, may result in ground-water contamination.

	Dimethoate
	Dimethoate 2.67EC
	NA
	None.

	Diuron
	Karmex
	Mandatory  (surface water)
	Do not contaminate any body of water. Restrictions on low organic matter and coarse soils due to crop injury are present on the label.

	Dodine
	Syllit 65W
	NA
	None.

	Endosulfan
	Thiodan 3EC
	Mandatory (surface water)
	This product is toxic to fish, birds and other wildlife.  Birds feeding on treated areas may be killed.  Due to the risk of runoff and drift, do not apply within a distance of 300 feet of lakes, ponds, streams and estuaries.  Shrimp and crap may be killed at application rates recommended on this label.  Do not apply where fish, shrimp, crab and other aquatic life are important resources.  This product must not be used in areas where impact on threatened endangered species is likely.  Contact you State Fish and Game Agency before applying this product.  

Endosulfan may be a source of contamination in aquatic ecosystems as a result of runoff from agricultural land due to discharge of irrigation water or during periods of heavy rainfall.

	Esfenvalerate
	Asana XL
	Mandatory (surface water)
	This pesticide is extremely toxic to fish and aquatic invertebrates.  Do not apply when weather conditions favor drift from treated areas.  Drift and runoff from treated areas may be hazardous to aquatic organisms in neighboring areas.  Observe the following precautions when spraying  in the vicinity of aquatic areas such as lakes; reservoirs; rivers; permanent streams, marshes, or natural ponds; estuaries and commercial fish farm ponds:

Do not apply by ground within 25 feet, or by air within 150 feet of lakes; reservoirs; rivers; permanent streams, marshes, or natural ponds; estuaries and commercial fish farm ponds. Increase the buffer zone to 450 feet when ultralow volume (ULV) application is made.
Risk of exposure to aquatic areas can be reduced by avoiding applications when wind direction is toward the aquatic area.

Do not cultivate within 10 feet of the aquatic area so as to allow growth of a vegetative filter strip.
Low humidity and high temperatures increase the evaporation rate of spray droplets and therefore the likelihood of increased spray drift to aquatic areas.  Avoid spraying during conditions of low humidity and/or high temperature.

	Ethephon
	Ethrel
	Mandatory (surface water)
	Do not contaminate water used for irrigation or domestic purposes. 

Sensitive areas. The pesticide should only be applied when the potential for drift to adjacent sensitive areas (e.g. residential areas, bodies of water, known habitat for threatened or endangered species, non-target crops) is minimal (e.g. when wind is blowing away from the sensitive areas).

	Fenarimol
	Rubigan 1EC
	NA
	None.

	Fenbutatin-oxide
	Vendex 4L
	Advisory (surface water)
	Drift from [and] runoff from treated areas may be hazardous to aquatic organisms in neighboring areas.

	Formetanate HCL
	Carzol SP
	Advisory (surface water)
	This product should only be applied when the wind is blowing away from adjacent sensitive areas (e.g. residential areas, bodies of water, known habitat for threatened or endangered species, nontarget crops).

	Giberellins A4A7
	ProVide
	NA
	None.

	Glyphosate
	Roundup
	Advisory (surface water)
	This product should only be applied when the potential for drift to adjacent sensitive areas (e.g. residential areas, bodies of water, known habitat for threatened or endangered species, non-target crops) is minimal (e.g. when wind is blowing away from the sensitive areas).

	Hexythiazox
	Savey 50WP
	NA
	None.

	Imidacloprid
	Provado 1.6F
	Advisory (ground water) 

Mandatory (surface water)
	This chemical demonstrates the properties and characteristics associated with chemicals detected in ground water. The use of this chemical in areas where soils are permeable, particularly where the water table is shallow, may result in groundwater contamination.  

Buffer Zone Requirements: For soil or foliar applications, do not apply by ground within 25 feet, or by air within 150 feet of lakes; reservoirs; rivers; permanent streams, marshes or natural ponds; estuaries and commercial fish farm ponds.
Risk of exposure to sensitive aquatic areas can be reduced by avoiding applications when wind direction is toward the aquatic area.

	Iprodione


	Rovral
	Mandatory (surface water)
	This chemical can contaminate surface water through ground spray applications. Under some conditions, it may also have a high potential for runoff into surface water after application. These include poorly draining or wet soils with readily visible slopes toward adjacent surface waters, frequently flooded areas, areas overlaying extremely shallow ground water, areas with in-filed canals or ditches that drain to surface water, areas not separated from adjacent surface waters with vegetated filter strips, and areas overlaying tile drainage systems that drain to surface water.  

This pesticide is toxic to invertebrates.  Drift and runoff may be hazardous to aquatic organisms in neighboring areas.  If applying this product adjacent to a water body such as a lake, reservoir, river, permanent stream, marsh or natural pond, estuary, or commercial fish pond, there must be at least a 25-foot vegetative buffer strip between the water body and the point of application. Do not apply this product when the wind directions is toward aquatic areas.

	Isoxaben
	Gallery 75DF
	NA
	None.

	Kresoxim-methyl
	Sovran 50WG
	Advisory (surface water & 

ground water)


	Surface Water Advisory. This chemical can contaminate surface water through spray drift. Under some conditions, it may also have high potential for runoff into surface water (via both dissolution in runoff into surface water (via both dissolution in runoff water and adsorption to eroding soil), for several days, post-application. These include poorly draining or wet soils with readily visible slopes towards adjacent surface waters, frequently flooded areas, areas over-laying extremely shallow ground water, areas with in-field canals or ditches that drain to surface water, areas not separated from adjacent erodible soils cultivated using poor agricultural practices such as conventional tillage and down the slope plowing, and areas where an intense or sustained rainfall is forecasted to occur within 48 hours.

Ground Water Advisory. This chemical has properties and characteristics associated with chemicals detected in ground water. The use of this chemical in alkaline areas where soils are permeable, particularly where the water table is shallow, may result in ground water contamination.

	Lindane
	Lindane 75 Seed-Coat
	NA
	None.

	Malathion
	Malathion 8
	NA
	None.

	Mancozeb
	Dithane DF
	NA
	None.

	Metam sodium
	Vapam HL
	Mandatory (surface water)
	Do not contaminate irrigation ditches or water used for irrigation or domestic purposes.

	Methidathion
	Supracide 2E
	NA
	None.

	Methomyl
	Lannate 1.8L
	NA
	None.

	Metiram
	Polyram 80 DF
	NA
	None.

	Myclobutanil
	Rally 40W
	NA
	None.

	NAA 
	Amid-Thin W
	Mandatory (surface water)
	Do not contaminate irrigation ditches or water used for irrigation or domestic purposes.

	Napropamide
	Devrinol 50DF
	NA
	None.

	Norflurazon
	Solicam DF
	Advisory (surface water &

 ground water)
	Norflurazon can contaminate surface water through spray drift. Under some conditions, norflurazon may also have a high potential for runoff into surface water (primarily via dissolution in runoff water) for several months post-application. These include poorly draining or wet soils with readily visible slopes toward adjacent in-field canals or ditches that drain to surface water, areas not separated from adjacent surface waters wit vegetated filter strips, and areas overlaying tile drainage systems that drain to surface water

This chemical is known to leach through soil into ground water under certain conditions as a result of agricultural use. Use of this chemical in areas where soils are permeable, particularly where the water tale is shallow, may result in ground water contamination.

	Oryzalin
	Surflan AS
	NA
	None.

	Oxamyl
	Vydate L
	Advisory (ground water)
	Ground Water Advisory—Residues of DuPont Vydate L can seep or leach through soil and can contaminate ground water which may be used for drinking. Users are advised not to apply Vydate L where the water table is close to the surface and where soils are very permeable, i.e., well-drained soils such as loamy sands.

	Oxyfluorfen
	Goal 2XL
	NA
	None.

	Oxythioquinox
	Morestan Solupak 25 WP
	NA
	None.

	Paraquat
	Gramoxone Extra
	Advisory (surface water)
	This pesticide should only be applied when the potential for drift to adjacent sensitive areas (e.g. residential areas, bodies of water, known habitat for threatened or endangered species, non-target crops) is minimal (e.g. when wind is blowing away from the sensitive areas).

	Pendimethalin
	Prowl 3.3 EC
	Advisory (surface water)
	This pesticide should only be applied when the potential for drift to adjacent sensitive areas (e.g. residential areas, bodies of water, known habitat for threatened or endangered species, non-target crops) is minimal (e.g. when wind is blowing away from the sensitive areas).

	Permethrin
	Ambush
	NA
	None.

	Phosmet
	Imidan 70-W
	Mandatory (surface water)
	For cotton only: Do not apply within one mile of coastal or estuarine waters. Do not apply within 100 feet of aquatic habitats.

	Pronamide
	Kerb 50-W
	NA
	None.

	Propargite
	Comite
	NA
	None.

	Propiconazole
	Orbit
	NA
	None.

	Pyridaben


	Pyramite
	Mandatory (surface water)


	Do not apply within 75 feet of bodies of water such as lakes, reservoirs, rivers, permanent streams, marshes or natural ponds, estuaries or commercial fish ponds. For all plantings within 150 feet of bodies of water as described above, spray crops from outside the planting away from the bodies of water.  Shut off sprayed when at row ends.  Do not cultivate within ten feet of aquatic areas as to allow a vegetative filter strip.  Do not apply when weather conditions favor drift to aquatic areas. Do not apply when gusts or sustained winds exceed 10 miles per hour. Do not apply during a temperature inversion. Mist or fog may indicate the presence of an inversion in humid areas.

Drift and runoff may be hazardous to aquatic organisms in neighboring areas.  Do not apply when weather conditions favor drift from target area.  Drift or runoff from treated areas may be hazardous to fish in adjacent sites.  This product is highly toxic to bees.  

Surface Water Advisory: Pyridaben can contaminate surface water through spray drift. Under some conditions, pyridaben or its degradates may also have a high potential for runoff into surface water (primarily bound to soil particles) in erosion producing rain events. These include poorly drained or wet soils with readily visible slopes toward adjacent surface waters, frequently flooded areas, areas overlay extremely shallow groundwater, areas with in-filled canals or ditches that drain to surface water, areas not separated from adjacent surface waters with vegetated filter strips, and areas overlaying tile drainage systems that drain to surface water.

	Simazine
	Princep 4L
	Advisory (ground water)
	Simazine is a chemical which can travel (seep or leach) through soil and enter ground water which may be used as drinking water. Simazine has been found in ground water as a result of its use as a herbicide. Users of this product are advised not to apply simazine where the water table (ground water) is close to the surface and where the soils are very permeable, i.e., well-drained soils, such as loamy sands.

	Spinosad
	Success 2L
	NA
	None.

	Streptomycin
	Agri-Mycin 17
	NA
	None.

	Sulfosate
	Touchdown
	Mandatory (surface water)
	Touchdown: Keep out of lakes, ponds, and streams. Touchdown 5: None.

	Tebuconazole
	Elite 45DF
	Mandatory (surface water)
	For soil or foliar applications, do not apply by ground within 25 ft., or by air within 150 ft. of lakes; reservoirs; rivers; permanent streams; marshes or natural ponds; estuaries and commercial fish farm ponds.  Drift and runoff may be hazardous to aquatic organisms in neighboring areas.  Runoff Management: Do not cultivate within 10 feet of the aquatic areas to allow growth of a vegetative filter strip. When used on erodible soils, best management practices for minimizing runoff should be employed.

	Tebufenozide
	Confirm 2F
	Mandatory (surface water)

Advisory (ground water)


	Under some conditions, this chemical may also have a high potential for runoff into surface water for several weeks or months after application. Do not cultivate within 10 feet of aquatic areas so as to allow growth of a vegetative filter strip. Drift from applications of this pesticide is likely to result in damage to sensitive aquatic invertebrates in water bodies adjacent to treatment area.

This pesticide demonstrates the properties and characteristics associated with chemicals detected in groundwater. The use of this chemical in areas where soils are permeable, particularly where the water table is shallow, may result in groundwater contamination.

	Terbacil

Terbacil (cont'd)
	Sinbar
	Advisory (surface water) 

Advisory (ground water)
	Terbacil has properties that may result in surface water contamination via dissolved runoff and runoff erosion. Practices should be followed to minimize the potential for dissolved runoff and/or runoff erosion. 

This chemical also has properties and characteristics associated with chemicals detected in ground water. The use of this chemical in areas where soils are permeable, particularly where the water table is shallow, may result in groundwater contamination. 

Sensitive areas: This pesticide should only be applied when the potential for drift to adjacent sensitive areas (e.g. residential areas, bodies of water, known habitat for threatened or endangered species, non-target crops) is minimal (e.g. when wind is blowing away from the sensitive areas). 

	Terramycin
	Mycoshield 17WP
	NA
	None.

	Thiamethoxam
	Actara
	Advisory (Surface and ground water)
	This pesticide is toxic to fish and aquatic invertebrates.  Drift or runoff from treated areas may be hazardous to aquatic organisms in neighboring areas.  Surface water advisory:  This product may contaminate water through drift of spray in wind.  This product has a high potential for runoff for several months or more after application.  Poorly draining soils and soils with shallow water tables are more prone to produce runoff that contains this product.  A level, well-maintained vegetative buffer strip between areas to which this product is applied and surface water features such as ponds, streams, and springs will reduce the potential for contamination of water from rainfall runoff (See manual at the following internet address:  http:www.nrcs.usda.gov/water/quality/common/pestmgt/files/core4.html).

Runoff of this product will be reduced by avoiding applications when rainfall is forecast to occur within 48 hours.

Ground water advisory:  Thiamethoxam has properties and characteristics associated with chemicals detected in ground water.  The use of this chemical in areas where soils are permeable, particularly where the water table is shallow, may result in ground water contamination.

As with all crop protection products, it is important to avoid off-target movement.  Do not allow spray to drift:

Risk of exposure to sensitive aquatic areas can be reduced by avoiding applications when wind direction is toward the aquatic area.

Do not cultivate or plant crops within 25 ft. of the aquatic area as to allow growth of a vegetative filter strip.
For control of aphids in potatoes:  See SLN label restrictions.

	Thiram
	Thiram 65%
	NA
	None.

	Triadimefon
	Bayleton 50DF
	Advisory (ground water)
	Ground Water Advisory. This chemical demonstrates the properties and characteristics associated with chemicals detected in ground water. The use of this chemical in areas where soils are permeable, particularly where the water table is shallow, may result in ground water contamination.

	Triflumizole
	Procure 50WS
	NA
	None.

	Triforine
	Funginex 1.6EC
	NA
	None.

	Ziram
	Ziram 76WDG
	NA
	None.


1 Products named are not inclusive and mention of a product is not an endorsement or condemnation by the WSDA.

2 The following active ingredients are state restricted use for the protection of ground water (WAC 16-228-1231): atrazine, bromacil, DCPA, disulfoton, diuron, hexazinone, metolachlor, metribuzin, picloram, prometon, simazine, and tebuthiuron.
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Most labels of pesticides intended for terrestrial use contain the following three statements concerning drift and water:


Do not apply this product in a way that will contact workers or other persons, either directly or through drift.


Do not apply directly to water, to areas where surface water is present, or to intertidal areas below the mean high water mark.


Do not contaminate water when disposing of equipment wash water or rinsate.














Table 1. Percentage of labels with statements that go beyond the standard label language on selected subjects.





Subject�
Number (%)�
�
Residential areas�
13�
�
Aquatic organisms�
64�
�
Ground water (1% Mandatory)�
19�
�
Surface water (23% Mandatory)�
36�
�









Table 3. Intent of statements on ground and surface water for active ingredients detected in USGS surveys.


Intent of statement�
Percentage of active ingredients detected  in USGS surveys�
�
None�
56�
�
Advisory�
39�
�
Mandatory�
6�
�






Table 2. Detection in USGS ground and surface water surveys.


Category�
Detected (%)�
�
All active ingredients�
26�
�
All active ingredients with aquatic organism statements�
23�
�
All active ingredients with ground/surface water statements�
25�
�
Active ingredients with no ground/surface water statements�
27�
�









8
2

